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NEW  EOYPTIAN  MAII  TLRBINC  STEAMSHIP  HIZLIOI'OI.IS. 


iV    AI.I.A?I  McrllMSOM. 


Biiill  l>y  ihe  Fairfielil  Slit|ilKtililin^  &  Kiif(im-t'riiig  Cumpiiny, 
I.inittecl,  GlasBow,  for  lliv  KKV|>*ia>>  Mail  Sli';iin»liiii  Company. 
the  new  titrliinr  >tfainfr  lliliopolis.  wliidi  w;i»  launched  on 
May  j8  Ia>(,  notadlc  :i«  K-ing  the  larKot  turbine  (invMcngi-r 
slr.-iiiiiT  yvt  l«iilt  at  Fairfield. 

The  Ht-liofolis  has  three  profiellers.  driven  by  three  Inde- 
pendent Parsons  coni|K>nnd  steam  tiirhiiics  In  the  center  of 
the  <hip  there  is  one  high-prc>'S<ire  turbine,  taking  steam 
direct  from  the  hoilers.  The  two  ki« -pre>siirc  turbines  arc 
mounted  on  the  wing  shafts.  The  asteni  turbines  arc  also  on 
the  wing  shafts,  inside  the  low-pressure  cylinders.    The  tur- 


the  Iilading  arrangement,  :;nd.  though  this  is  a  low-pressure 
Tutor,  the  principle  is  c.x.ictly  the  same  throiiKhiMil.  In  the 
turbine,  the  total  sicani  eNpansion  is  MilMliviilril  iiuo  :i  numtter 
(it  steps.  The  expansion  of  steam  at  any  one  stage  is  typical 
of  Its  working  throiighfmt  tlic  turbine.  Kach  stage  consists  of 
a  ring  of  stationary  blades,  which  gives  direction  .lud  velocity 
to  the  ^tean1.  anil  a  ring  of  moving  blades  that  immediately 
converts  the  energy  of  velocity  into  useful  torque.  The  total 
lonpie  on  the  shaft  is  due  to  the  impulse  of  steam  entering  the 
moving  hiado,  ami  to  reaction  as  it  leaves  them,  this  process 
being  re|H'ated  throughout  the  turbine. 


IHI   atLIOrOLI*   l»    IttTDOCK   At  CLAieuW. 


bine  rotor*  are  of  cast  steel,  each  in  one  piece,  and  the  cylin- 
ders are  each  in  two  pieces  l>olted  together. 

Grooves  are  mt  in  the  rotors,  into  which  the  revolving 
blades  are  fixed,  and  similar  griHives  are  turned  on  the  inner 
surface  of  the  cylimlers.  for  the  stationary  blades.  The  blades 
are  wedged  se^iarately  into  these  gnxives  and  are  then  iKiund 
together  with  brass  wire  of  s<|U.-ire  section,  which  tits  into  a 
slot  cut  in  the  front  edge  of  each  blade  near  the  lop.  This 
brass  wire  is  lacrd  to  the  blades  with  tine  copper  wire,  and  then 
soldered.  The  turbine  blades  are  of  rolled  brass.  Their 
length  increases  from  the  high-pressure  end  to  the  last  rows, 
where  the  steam  passes  to  the  condensers.  There  arc  alxjut 
a  million  blades  in  these  turbines. 

Our  illustration  of  the  turbine  rotor  gives  an  elevation  of 


The  turbines  exhaust  direct  into  two  steel  plate  condensers, 
fitted  with  solid  drawn  brass  tulies,  and  placed  alongMdc  the 
low-pressure  turbines.  The  c<ioling  water  for  cuntleiising  the 
exhaust  steam  is  cirailated  through  the  condenser*  by  four 
large  centrifugal  pumps,  two  for  each  condenser,  and  Ihe  con- 
densed steam  is  withdrawn  from  the  condensers  by  two  single- 
acting  twin  air  pumps. 

The  engine  room  is  fully  equipped  with  the  iiio^l  modem 
appliances,  which  include  three  large  electric  light  engines  and 
<lynanio».  three  Mall's  CO7  refrigerating  machine*,  pumps  for 
supiilying  hot  and  cold  salt  water  to  the  hiillis,  also  pumps  for 
sanitary  piirp<'ses.  washing  decks,  for  extinguishing  fire  and 
for  fresh  water  for  passengers'  use.  There  arc  al-o  bilge  and 
ballast  pumps,  and  these  can.  in  the  event  of  an  accident  tu  the 
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ship,  be  supplemented  by  the  large  circulating  piimp».  to  dis- 
charge water  from  the  ve^iiel,  the  total  capacity  of  these 
pumps  being  equal  to  fully  2.000  tou!i  per  hour.  In  the  ci>Kine 
room  there  arc  also  arranged  four  large  main  and  auxiliary 
feed  pumps  of  («.  &  J.  Weir's  design.  Two  gravitation  feed 
filters  of  List  Sc  Munn's  patent  arc  fitted,  for  removing  greuKC 
and  other  impurities  from  the  feed  water.  The  distilling  plant 
consists  of  two  large  evaporators,  together  capable  of  pro- 
ducing from  »ca  water  100  ions  of  fresh  water  per  day,  an<l 
two  distilling  condensers,  havuig  a  combined  output  of  12.000 
gallons  of  pure  fresh  drinking  water  per  day. 

The  propellers  have  three  blades  each,  .md  are  made  of 
manganese  bronze.  They  arc  accurately  nuchined  and  bal- 
anced, and  the  blades  are  carefully  polished- to  reduce  to  a 


minimum  the  frictional  resistance  .incidental  to  the  high 
velocity  at  which  they  pas*  through  the  water,  and  which  at 
the  tips  exceeds  too  miles  per  hour.  The  propellers  and  bal- 
anced rudder  are  clearly  shown  in  our  illustration.  It  is  also 
n<itice.ible  that  there  is  no  outttoard  shafting,  which  arrange- 
ment is  an  advantage  to  the  engineer,  as  shafting  and  hearings 
ran  l>e  inspected  at  all  times  without  the  necessity  of  docking 
the  ship. 

1'hc  boiler  installation  consists  of  four  double  and  four 
.singlc-cndfil  steel  boilers  of  the  ordinary  multitubular  typ«, 
each  working  at  a  pressure  of  195  pounds  per  square  inch. 
These  arc  arranged  in  two  boiler  rooms,  and  the  exhaust 
gases  pass  into  two  funnels,  which  rise  to  a  height  of  115 
feel  above  the  sea  level.   The  boilers  arc  arranged  to  work 
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with  Howtli'ii's  forced  draft,  air  iHing  supplied  hy  eight  large 
fan\  each  driven  by  an  independent  inclo!;cd  steam  engine. 
Tlir  Hi'liof>olu  is  of  the  following  dimensions : 

Lrnglh  over  all   545  feet 

Breadth  inoUlcd    60  feet  3  inches 

Depth  U>  shelter  deck   j8  feet 

Draft  hnidcd    22  feet  6  inclies 

DiiplacciiuMit  in  tons   15-000 

Indicated  horsepower    lK.cxk) 

Speed  at  »ea   20' i  knots 

Gro«s  iiiiiiiaRf    ij.aon 


a  hath  and  tuih-t  attached.  S<ime  of  thrm  include  al&o  a  sit- 
ting riKim.  The  cahine'>  de  luxe  are  very  large,  and  are  fitted 
with  wide  lierlhs.  velvet  pile  carpets,  ItixiiriiMis  settees  and 
arm  chair>,  dressiiiK  lahles,  wardrobes,  writing  tables  and 
hr><>k  cases,  and  have  hot  and  cold  water  supply.  Electric 
lamp,  electric  hell  and  eUclric  fans  arc  fitted  at  convenient 
points  for  each  berth,  and  electric  fittings  are  also  provided 
for  heating  curling  tongs. 

On  the  priinienade  deck  amidships  is  the  first  saloon  en- 
trance. It  has  a  handsome  staircase  leading  to  the  bridge 
deck  and  from  there  to  the  shelter  deck.    .Xft  of  this  entrance 


Tilt  tTUK  or  THi  iHir,  OH  THE  WAVi,  SHowixa  roKH  or  (viwM  Axc  AHAKiJiMtKT  or  riioriiu.M9. 


The  hull  is  divided  into  separate  watertight  compartments 
by  nine  bulkheads.  To  further  insure  immunity  from  danger, 
a  double  bottom  is  fitted  all  fore  and  aft,  divided  hy  numerous 
watertight  divisions  into  separate  water  ballast  tanks.  Each 
tank  can  Ik  filled  or  emptied  ^idependeritly.  so  that  the  trim 
and  draft  of  the  ship  can  l>c  adjusted  at  any  lime  to  suit  the 
condilions  of  service.  The  total  water  ballast  capacity  is 
.1,500  tons.  The  ship  is  built  to  Lloyils  ihree-tleck  and  shelter 
deck  too  class,  and  lias  seven  decks,  namctl  in  the  follow- 
ing order  from  hclow :  Lower,  mam.  upper,  shelter,  bridge, 
promenade  and  l>oat  deck.  There  are  two  pole  masts.  f<ire- 
and-aft  rigged,  with  derricks  for  hanilling  cargo. 

In  the  passenger  arrangements,  the  Fairfield  Company  has 
embodied  the  accumulated  results  of  their  long  and  varied  ex- 
perience in  the  designing  of  lirst  class  passenger  ships.  .'\c- 
cotmnodation  is  provided  for  710  first  class  and  igo  second 
class  passeiiRefs    There  arc  no  third  class  passengers. 

The  promenade  and  bridge  decks  are  entirely  devoted  to 
first  class  passengers.  The  stateriMims  are  fitted  up  in  a  most 
luxurious  manner.  The  cabines  dc  luxe  arc  a  special  feature 
of  the  ship,  tlie  ceiling  and  walls  of  each  lieing  treated  dif- 
ferently ;  some  are  paneled  in  siilinwcMxl,  others  hung  with 
tapestr)'.    There  are  a  number  of  these  cabins,  and  each  has 


on  the  promenade  deck  is  the  music  room,  which  is  cx<]ui.sitely 
finished  in  purr  white.  'I1ic  furniture  and  grand  piano  are 
also  in  white.  Immediately  liclow  the  music  room  on  the 
bridge  deck  is  the  library.  This  room  is  very  large,  is 
framed  in  oak,  and  has  a  handsome  liook  case  and  other  furni- 
ture, also  of  oak.  .'\ft  of  the  library  is  the  first  class  smoke 
room,  which  is  very  comfortahlc  and  commodious,  and  well 
lighted,  having  large  square  windows  around  the  sides,  and  a 
rectangular  well  alxive  Mith  ornamental  fret  work  and  pro- 
vision for  ventilation.  The  %valls  arc  framed  in  oak  with  ham- 
mcreil  brass  p.tnels. 

On  each  si4le  of  the  promenade  and  bri<lgc  decks  amidships 
there  is  a  clear  promenade  of  10  feet  6  inches  for  first  class 
pa'sengers.  and  the  bridge  deck  extends  right  aft  to  the  stern. 

On  the  shelter  deck,  and  leading  from  the  mam  staircase, 
there  is  the  first  class  dining  saloon.  This  room,  whidi  is 
;.liout  amidships,  extends  the  full  breadth  of  the  vessel,  and 
IS  77  feet  long.  In  the  center  of  the  room  there  are  a  number 
of  round  and  oval  tables,  and  at  the  ship's  side  in  l>ays  are 
small  tables  to  seat  five  persons  each.  The  saloon  is  arranged 
tr>  seat  256  persons,  but  not  more  than  |6  at  one  table.  The 
side  ports  are  placed  in  pairs  close  together,  and  have  orna- 
mental glass  shutters.    These,  together  with  the  large  oval 
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dome  in  the  center,  afford  splendid  light  to  the  saloon.  At 
the  fore  end  there  is  a  piano,  and  at  the  after  end  an  artistic 
sideboard.  Forward  of  this  saloon  is  a  separate  dining  saloon 
for  children.  Aft  of  the  first  class  dining  saloon  arc  the  pan- 
tries, with  the  sculleries,  galleys,  bakery,  confectionery,  etc., 
forming  one  large  kitchen,  and  equipped  with  all  the  most 
up-to-date  machinery  and  appliances  for  cooking. 

Aft  of  the  pantries  is  situated  the  second  class  dining  saloon. 
In  the  center  arc  the  usual  long  tables,  and  at  the  sides  a 
number  of  tables  each  to  seat  eight  persons.  Thi.1  saloon  is 
60  feet  long  by  50  feet  broad,  and  is  arranged  to  seat  180  per- 
sons. Passing  through  double  swing  doors,  the  second  class 
social  hall  is  reached.  Aft  of  the  social  hall  is  the  second 
cabin  smoke  room.  This,  like  the  first  class  smoke  room,  is 
arr.angcd  with  cosy  corners,  arm  chairs  and  small  tables. 

Leaving  this  deck  and  going  below,  the  upper  deck  is 
reached,  with  two  side  passages  all  fore  and  aft,  the  one  on 
the  port  side  being  reserved  for  the  use  of  the  ship's  company, 
while  that  on  the  starlHKird  side  is  lor  the  accommodation  of 
passengers.  On  the  starboard  side  are  staterooms,  and  on  the 
port  .side  engineers'  quarters,  also  rooms  for  stewards,  butcher, 
baker,  barmen,  chef  and  cooks,  cold  store  rooms  for  ship's  pro- 
visions, and  a  printer's  shop. 

The  forward  part  of  the  main  deck  is  all  occupied  by  two 
and  three  berth  cabins  for  first  class  passengers,  and  on  the 
same  deck  aft  similar  cabins  arc  arranged  for  second  class 
passengers.  The  lower  deck  is  all  cargo  space,  part  of  it  being 
insulated  for  carr}'ing  fro;!en  meat.  The  mail  and  specie  rooms 
are  on  this  deck.    L'nder  the  lower  deck  is  the  ship's  hold. 

Returning  by  the  .stairways  to  the  main  deck,  and  entering 
the  hoist, the  passenger  is  carried  up  to  the  promenade  deck.  On 
the  boat  deck  is  the  cafe,  a  .special  feature  of  the  latest  liners. 
This  room  extends  right  across  the  full  breadth  of  the  deek- 
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house,  and  is  6j  feet  long.  It  is  furnished  with  small  tables 
to  seat  four  persons  at  each,  and  is  capable  of  >e;iling  88  pcr- 
so«ls.  There  arc  a  special  kitchen,  saillery.  larder,  (jla^s  rcxjm 
and  wine  room,  etc.,  on  the  boat  deck  for  supplying  cafe. 

The  officers'  messing  and  sleeping  acojmmodation  is  situated 
forward  of  the  cafe.  The  wireless  telegraph  office  is  also  on 
Ih-  boat  deck. 


The  ventilation  arrangement  is  a  special  feature  of  this 
>liip,  and  is  on  the  thermotank  system.  The  installation  con- 
sists of  a  numl>cr  of  large  thermotanks  distributed  over  the 
various  decks.  These  tanks  assimilate  air  from  the  open,  and 
when  charged  can  reduce  or  raise  the  temperature  of  the  air 
to  any  degree  desired.  This  done,  the  air  is  distributed  by 
centrifugal  fans  through  trunks  to  any  part  of  the  ship.  In 
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wWtioa  to  tUs  ayntem,  there  are  electric  exhaiut  fans  in  Utc 
smoke  rooms  and  in  ttie  dining  saloons. 

Thcrt'  15  a  complete  ir^l.illilio:!  of  dcctric  ligSit.  H)ii,-|)  con- 
siits  oi  three  sets  of  COmbiin.d  c:  i:nifv  and  dynatnuL,  ot  rom- 
pauud  lypc,  Sif::i<-rtS  &  Bellii  ir.ikr,  n:-.y  two  (jl  whicii  are 
capable  of  generating  and  supplying  light  i.-  j  i  il  to  2.S,8c<o 
candlepowcr,  also  supplying  the  necesiary  curr«nt  for  a  Urge 
ntunber  of  cargo  lamps  of  200  candlepower  each,  and  to  the 
fhcraiotank  motors,  fans  and  electric  passenger  hoist.  The 
cnnent  is  tnaimitted  bgr  iaaulaled  caU^  all  wirins  being  <ione 
90  the  dooUc^K  distrilmtign  box  syalen. 

The  onia  switdtboards  are  fitted  with  anuaeter*,  voUmeter 
and  switdi,  pilot  lamp*  and  switches,  doitble  pole  switches  and 
fuses  for  each  of  the  generators.  »:.<!  fliatiKr-uvcr  switchrjL-  and 
double  pole  fuses  for  each  of  the  nuin  circu.ts  The  uistru- 
ments  arc  of  the  moving  coll  typt-,  a:i>".  the  whole  switchboard 
is  arratigcii  tor  easy  handtaitt;,  e.'icli  Mv;'rh  bi-infj  distinctly 
marked  with  the  name  of  the  cirunt  wlncli  it  linitruls 
The  steering  wheel  on  the  navigating  bridge  is  in  direct 
:  gear  aft,  <m  the  latest  1 


Another  feature  of  the  ship  is  the  Clayton  fire  extinguishing 
The  eatingiiishcr  is  capable  oi  vcneratinc  and 
r  tor  means  of  pipes  10  any  part  of  the  ship  npivwds 
•f  asm  oMe  feet  of  fin  extinguishing  gas  per  hour.  The 

madifne  extracts  air  from  the  compartisent.  simuliikiieoutly 

dc'ivtnii^  biilpliiir  fl'oxidc  into  it.  \\"'vcn  thr  fire  is  ox- 
tiiiguishcd,  the  5i;lph'.;r  dioxide  is  withdrawn  by  saction.  By 
the  same  n-.aciime.  trcsh  air  can  Ixi  sirr.ultanco-.iiiy  injected 
into  the  coniparuncnt.  It  will  tlius  be  seen  that  the  usefulness 
01  the  machine  is  not  confined  to  fire  extinguishing  purposes, 
but  it  may  be  used  either  for  ventilation  bjr  extracting  ioul  air 
and  delivering  freih  anr,  or  for  disfaifbeting  aitr  eoaqmrtnient 
in  the  riiip. 

The  HtK^pMt  and  her  sister  tfa|pk  CMw,  also  huildinc  «t 
Faiifield,  are  for  the  new  ai^Ha^  nafl  and  poiasnger  acrvke 
hctwcctt  Uarteilles  and  Alexandria. 

The  speed  trials  of  the  Htliopotis  took  place  on  the  Firth  of 
Clyde  from  the  6th  to  the  gth  of  November.  These  consisted 
of  a  progressive  trial  ot  four  double  tuns  on  the  measured  mile 
at  SItelmerlie,  and  two  runi  if  twcdvc  hours  each,  one  of  these 
being  a;  lull  sijci  rl.  DurT:g  the  twelve  hour.s  at  full  power  the 
mean  speed  was  20.75  knots,  with  the  turbines  making  about 
370  revolutions  per  minute  and  develgping  tSliOOO  horsepower. 
The  contract  speed  was  20%  Icnots. 


Vessel  Tonnage  Movement  In  the  Prindpal  Ports  o(  the 
World. 

There  has  been  much  discnuion  regarding  the  tcfal  toa>-° 
aage  of  entrances  and  clearances  of  ships  in  the  princ^ 
cooimcrcial  pottB»  and  chnms  have  been  aiade  from  time  to 
lime  that  fliia  port  or  that  am  had  the  greatest  tonnage 
movcnent  to  be  found  anywhere.  The  following  statement, 
covering  fn  other  ports  the  calendar  year  1904.  and  in  New 
York  tlic  fisi::.I  vear  ended  Jur.i:  ,;n.  ">:'=^.  '■vill  hi  of  iiitf-ri  s: 
in  this  connection.  The  figures  have  bocti  c'<ini;>did  hy  the 
Bureau  of  Statistics  m  the  Department  oi  Coiumcn-t  and 
Labor,  and  are  taken  irom  official  sources.  They  represent 
net  register  tons  and  foreign  trade  oaily,  no  coittihg  or  fMl- 
ing  services  being  incliuled: 

,  Port  Bntered.        Qaared.  Total. 

Hooff  Kong*   9>68o,643       9.652.454  19.3u.og6 

New" York   9.630.853       91311,527  iS.943.380 

Antwerp    9,373.703        9.3.W.707  18,713,410 

London    10.788,212        7>S50M7  18.639,159 

Hamburg    Ml.SM       fi^mfiTS  17.452,209 

Constaniinople     iS/i664>t 


Liverpool    7.986.584  6,730,206  l4.7i6,;9o 

Rotterdam    7,181.374  6.764.960  13,946.334 

Caidi:7   A.y'-JiA'-*'  S.j^'4.o66  13,119,472 

Si:iKa;'Oi«:'    6.175.^05  b.iSS.^i^^  I3.33«.7S3 

.Sliant:hai    6.076,279  6.ii-!5,5i<j  li. 181. 798 

Culombo    5.195.822  5.154.094  10,349,916 

Marseilles    U^i^^  4.64S.467  9,707.379 

I'i»1>on   4fiaO|MO  ihte4>i4il 

Gibraltar    4.402.552  4488495  8.790,977 

Futichal  (Mad<"r;i),.  4.4*)  175  4.316.018  8,745,193 

A  similar  sutemeat  for  the  calendar  year  igo6  shows  a 
healtliy  increase  la  neariy  all  of  thesa  ports. 

Fort                    Entered.  Geared.  Total. 

New  Yoric  (rf)            11.383.34S  10.472.601  21,855,946 

Hong  Kong  (o,  •)•  •  •    9,899.049  9  879.1^7  19.778,176 

Antwerp  (0)                9.864.528  9,800.149  19,664.677 

London                      11,222,542  8,185.400  19.407.942 

Hamburg  (o)               9.408,000  9,516,000  18.924.000 

Shanghai  (*)               8,556.508  83i6,4S4  17472.962 

Rotterdam  (a)             ^;B683i9  71^96^416  ISJ6S,335 

Uverpool                   ^148.441      •  7,0$^  ift^T^BSB 

Ctestantinople     iStVBjM 

Montevideo  (^) .....  SJk6fiBO  6,7«xvoao  ijjtAeoo 

Cardiff  '.  5.295-331  8.193.312  13,488,643 

Marseilles  (a)            6,410.384  6,578,082  13,988466 

Singapore  (a.  b.  *)  ..    6,362.458  6,401,916  12.764  374 

Kobe                          5432.880  SJ»S,I23  I0  738.cx)j 

Colombo  (»)                 5.179045  5,1.59749  lo.j; 8.794 

Newcastle                     4.334.783  5.635,064  9,969^847 

Genoa  (a)                    5.I32.I59  4.797.722  9.929.881 

Moji  Uapan)             4.5107 44i9u9l33  8>9t74U> 

Gibniiar  («>              4.oiS,4jiiS  4.nB<«i  fi»n6kSifi 

I  hcre  arc.  ::-.any  otlur  jiorts  o'.  considerable  prominence  for 
one  reason  o'  another,  which  fall  below  S.ucu.ooo  tons  for 
total  figures.  These  inehide  Dnver,  5.160.156,  Glasgow, 
4.798.826;  Southaatpton,  4,819^365:  Boston  id),  Si>6afi0*i 
Philadelphia  (d),  4jS6ifiS9i  Sen  Fnncisc*  W.  tJnM'K 
Havre  (a),  6.578.103;  St  Petersbnrg  (a),  $,131,398;  Copea- 
!»««•  (fl).  S<KA3J»;  Naples  (a),7428,«9i;  Malta  (0).  7436,- 
517;  Alexandria.  6.347.029;  Aden  (f,  •),  5,957,72;;  Bnnibny  '>), 
3.128,394;  Calcutta  (<■),  3,279,683;  Cape  Town  U).  6,874.683, 
YokolLima,  6.517,92-2;  iN.if;,T--..'i<i,  5.385.;48;  Valparaiso  (a), 
1,947,000;  Buenos  ..Virps  tr).  7.470.437:  Rio  de  Janeiro  (o,  6), 
6^5,015:  and  Mnvnii.i  In),  4497.665. 

It  will  be  noticed  that  a  number  of  ports  have  changed 
places  in  order  of  size.  New  York,  which  was  second  in  the 
first  list,  has  now  become  first  by  a  large  nwrgina  while  Hony 
Kong;  Antwerp.  London  and  HanriNUV,  (oHowing  hi  tiio 
order  nanicd,  are  havrngachMcfightforpn-endncnee  in  tUa 
respect  It  should,  of  course,  be  noted  that  the  figures  are 
not  all  of  the  same  date,  and  t^.^t  '.n  rorn.'niicncp  «.:.fnr-  allow- 
ance must  be  made.  For  jnsi.ince,  the  liKures  for  New  York 
are  latest  of  ;ill  :i:;d  bnicr  ^holIld  be  discontinued  to  a  certain 
extent  to  put  titein  on  a  i>ar  with  the  others.  The  great 
^.trouth  ii  dicated  for  this  port,  however,  amounting  to  not 
less  tlian  3.913.566  tons  in  two  years,  represents  the  very  large 
increase  of  15.4  percent  during  this  period.  This  is  a  hi^er 
figure  than  the  rates  of  increase  oi  any  of  the  others  among 
the  few  or  fivo  leaders,  and  would  seem  to  indicate  tiwl  this, 
the  Only  port  in  the  United  States  which  has  a  foreign -going 
tonnage  movement  of  more  than  6,000.000  Ions  per  anntnn. 
has  become  the  premier  port  of  the  world,  and,  unh  s?  at! 
signs  fail,  wilt  continue  to  hold  this  position  for  some  time  to 
come. 

*  Excludlnf  iunli*  snd  other  bi^tc  enft. 

0.  ISSSs  S,  all  taoBin^  lonipi  ajid  oouttaci  t,  ISSS;  4,  rear  cndtd 
Jane  SO^  INT:  t.  year  ended  lEiMib  SI,  ISSS. 
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THE  HEATING  AND  VENTILATINQ  OF  SHIPS.' 

•V  (TDMIT  r.  WALKn,  U.  t.  *.  M. 

Both  heating  and  ventilating  have  only  within  recent  years 
received  serious  consideration,  either  ashore  or  afloat.  On 
shore  heating  has  been  confined,  in  the  United  Kingdom, 
almost  universally  to  open  coal  fires,  and  ventilation  to  open- 
ing windows  and  doors.  In  America  and  Canada,  heating  on 
shore  has  been  more  seriously  studied  for  some  considerable 
time,  because  of  the  more  severe  conditions  of  climate  at 
certain  times  of  the  year.  With  the  comparatively  mild  win- 
ters of  the  United  Kingdom,  a  well  warmed  room  in  cold 
weather  has  been  suflVeienl  for  most  individuals.  In  parts  of 
America,  and  practically  the  whole  of  Canada,  the  severe 
winters  have  obliged  householders  to  provide  mcins  of  heal 
ing,  not  only  living  rooms,  but  passages,  halls,  etc,  and  this 
has  led  gradually  to  the  development  of  the  improved  forms 
of  heating  and  ventilation  that  are  now  common  on  both  sides 
of  the  Atlantic 

The  same  remarks  apply  practically  to  heating  and  venti- 
lating on  board  ship.  In  the  great  majority  of  cases  until  re- 
cently, and  in  a  very  large  number  of  ships,  particularly  in 
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small  craft,  even  now,  just  as  in  large  numbers  of  private 
hou.ses  on  shore  in  the  United  Kingdom,  heating  has  been  ac- 
complished either  by  the  familiar  stove,  standing  in  the  middle 
of  the  mess  room,  with  its  chimney  passing  up  through  the 
deck  above,  as  shown  in  Fig.  I,  a  cabin  on  an  Ohio  river  tow 
boat,  or  m  certain  cases  through  the  side  of  the  ship.  In  the 
saloons  of  passenger  steamers,  and  the  mess  rooms  of  the 
executive  officers  in  the  better  class  of  tramp  steamers,  Uie 
iron  stove  has  been  displaced  by  the  fireplace,  built  into  a  fire- 
proof recess,  similar  to  those  employed  on  shore.  Ventilation 
on  board  ship  has  been  confined  to  opening  ports  and  hatch- 
ways when  the  weather  allowed,  assisted  by  an  occasional 
windsail,  and  by  ventilators  leading  from  the  different  messes, 
saloons,  etc.,  to  the  upper  deck. 

The  advance  of  modern  science,  and  particularly  the  advance 
of  medical  science,  has  shown  this  method  of  ventilation,  or  ab- 
sence of  ventilation,  to  present  very  grave  d.ingers  to  those  on 
board  who  have  to  remain  below ;  in  emigrant  ships,  for  in- 
stance, in  which  large  bodies  of  men,  women  and  children, 
often  of  all  nationalities,  often  of  not  loo  cleanly  habits,  often 
again  of  not  too  robust  health,  have  been  confined  between 
decks,  with  very  little  air  from  outside  penetrating  to  them 
whenever  the  weather  was  sufficiently  bad  to  oblige  ports  to  be 
shut  and  hatchways  to  be  closed. 

Modem  medical  science  teaches  that  in  such  cases  diseases. 


.sonielimcs  unknown  to  their  pouessors,  are  rapidly  propa- 
gated. It  is  now  known  that  diseases  are  communicated  by 
minute  organisms  variously  known  as  bacilli  and  bacteria,  and 
these  breed  rapidly  under  the  conditions  named.  The  same 
kind  of  thing  rules  on  shore,  where  large  numbers  of  men  and 
women  arc  confined  in  small  spaces,  badly  ventilated,  as  in 
some  of  the  workrooms,  etc.,  that  were  common  not  long  since 
in  the  east  end  of  London.  In  addition,  it  is  well  known  that 
consumptives  are  frequently  sent  to  sea  with  the  idea  that  the 
sea  air  will  arrest  the  progress  of  the  disease,  and  if  there  be 
any  of  these  among  the  passengers  confined  between  decks  in 
bad  weather,  the  resul^  can  only  be  the  making  of  additional 
consumptive  patients.  Air  is  to  bacilli,  and  to  the  various 
emanations  from  unhealthy  subjects,  what  water  is  to  dirt. 

Water,  we  know,  if  properly  applied,  dissolves  dirt  and  other 
noxious  substances,  and  if  allowed  to  do  so,  will  carry  them 
away.  One  reason  why  Englishmen  and  Americans  are  so 
generally  healthy  and  so  usucilly  vigorous  is  because  they 
are  fond  of  water.  Some  of  the  other  nations  of  the  conti- 
nent of  Europe,  as  we  know,  and  particularly  some  of  those 
from  whom  large  portions  of  the  emigrants  are  drawn,  arc  not 
so  fond  of  water,  and  the  consequence  is  they  bring  to  the 
steerage  quarters  germs  that,  if  allowed  under  the  conditions 
named,  will  breed  disease,  even  where  it  is  not  already  present 
or  incipient. 

There  are  two  methods  of  ventilating  that  may  be  applied 
both  to  buildings  on  shore  and  to  ships  afloat.  One  corre- 
sponds to  the  weekly  thorough  cleaning  that  the  good  house- 
wife bestows  upon  every  room  in  the  house.  As  we  are  some- 
times painfully  aware,  every  object  in  the  room  is  displaced, 
.■xnd  every  comer  is  subject  to  the  vigorous  cleaning  process, 
under  which  disease  germs  cannot  exist  Similarly  to  rooms 
on  shore,  the  'tween  decks,  cabins,  etc.,  afloat  may  be  cleansed 
by  throwing  them  open  to  a  vigorous  current  of  air,  when  the 
weather  allows,  by  opening  all  hatchways,  all  ports,  and 
moving  evcrj'thing  and  seeing  that  the  air  current  penetrates 
to  every  comer,  just  as  the  housewife's  broom  does  in  the 
cleansing  process. 

The  other  method,  which  is  more  rational,  and  which  modem 
science  has  approved,  is  to  direct  a  current  of  air  from  the 
place  where  it  is  to  be  obtained  in  its  purest  form  into  each 
living  room,  as  far  as  possible  into  each  corner  of  it,  and  to 
carry  it  away  in  a  direction  different  from  th.it  at  which  it 
entered,  carrying  with  it  the  disease  germs,  the  emanations 
referred  to,  and  the  Ciirbonic  acid  that  has  been  formed  by  the 
breathing  of  the  occtipants  of  the  quarters,  and  also  in  minute 
particles  of  dust  that  may  be  present.  Certain  conditions  are 
necessary  in  connection  with  the  ventilating  air  current,  just 
described.  It  must  be  a  very  gentle  current  that  cannot  be 
fell,  except  under  special  conditions,  such  as  when  passing 
throiigli  the  tropics.  In  temperate  climates  what  is  known  as 
a  draft  must  be  avoided,  and  that  is  one  reason  why  the  ven- 
tilation of  houses  is  somewhat  difl^cult.  By  a  draft  is  under- 
stood a  current  of  air  passing  through  a  room  or  living  place, 
such  as  a  cabin  or  mess  room,  at  such  a  velocity  that  the  heat 
of  the  body  is  carried  ofT  more  rapidly  than  the  circulation  of 
the  blood,  and  the  chemical  action  of  the  fomi,  etc.,  supplies  it. 
with  the  result  that  persons  subjected  to  the  draft  catch  cold. 

The  rationale  of  the  process  is  as  follows:  Air,  when 
passing  over  any  object  at  a  higher  temperature  than  itself, 
abstracts  heat  from  it  every  cubic  foot  of  air  passing  over 
(say)  a  human  body  abstracting  a  certain  quantity  of  heat,  in 
proportion  to  the  difference  of  temperature  between  the  air 
and  the  body,  and  in  proportion  to  the  velocity  at  which  the 
air  travels,  up  to  a  certain  limit  In  addition,  as  we  know,  the 
human  body  is  constantly  perspiring  and  there  is  always  a 
minute  film  of  moisture  present  on  the  skin.  The  quantity  of 
moisture  present,  due  to  this  cause,  varies  with  the  individual. 
Some  persons  perspire  very  freely,  others  hardly  at  all.  Again, 
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cvcr)'onc  perspire*  more  when  the  wcalher  is  warm  thin 
when  It  IS  cold,  and  ag  iin  iimrr  lui.Ii  r  r.\i-rt:o:;  than  when  at 
rcit-  In  any  case,  tht  ;r'r  curri::',  lp.'^..•.vl^;  ii,<rr  the  body, 
converts  the  moisture  |in-'-!  nt  m  ■,'tir  -l..:..  mil  i\'Lich  pene- 
trate* through  the  clothes,  etc..  into  vapor,  and  in  doing  fo, 
extracts  heat  from  the  body.  Water  and  other  liquidj,  it  will 
be  fcmcmbercd.  can  assume  the  fortn  of  vapor  only  by  stoorb- 
ing  into  themselves  a  certain  definite  quantity  of  hf.%1.  When 
the  peispintioa  upgn  the  body  is  tnnsformcd  into  v«por, 
neirlr  ibe  whole  of  the  heat  required  to  cmlde  St  to  become 
vapor  is  taken  from  the  bod|y  itMlf.  thh  i>  the  reason  why 
perspiration  is  so  good  in  hot  climates,  and  why  d<K-tors,  and 
those  who  arc  accustomed  to  the  tropic*,  are  m)  insistent  nprni 
the  production  of  perspiration.  In  the  tropics  one  ire(|Ufntly 
;.cjr~  M  stagers"  say  they  feel  all  right  as  l<i»g  as  they  can 
perspire.  The  evaporation  of  the  \-apor  cools  the  body,  and  a 
centde  current  of  air,  tuahftg  over  die  body,  iMomplbhes  this. 
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In  temperate  climates,  however,  and  m  cold  climates,  where 
it  is  required  to  keep  the  heat  in  the  body,  a  draft  of  air  pass- 
ing over  it  tends  to  cool  unduly  the  particular  p.tn  over  whidi 
it  paxaes,  and  to  produce  the  unplcaHnt  teclings  we  knorw  as 
caldiinK  cold.  Comeqwcntiyt  one  of  the  first  requirements 
is  that  the  velocity  of  the  air  in  tcnverate  dimatct  atiould  be 
Mich  as  not  to  be  felt  In  the  instittittons  On  shore,  for  in- 
stance,  wlucli  have  .idoptcd  mechanical  systems  of  viiuilation, 
it  is  tinpo«»iUltt  to  tell,  without  making  i>pGcial  tot!,  fur  the 
putpoae,  that  a«y  air  oirrent  is  passing. 

•  snciAir  mgtripEMCNT.s  o.s  hovkp  ^^hif. 

'  The  requirements  of  ventilation  and  heating  on  tx>a(d  ship 
are  different  in  a  grtat  many  cases  from  those  on  shore.  On 
shore,  even  in  coantrics  where  there  are  large  variatioits  oi 
tcmperatttre,  as  in  the  United  Statcs>  Canada,  Rutsia,  clc,  dif- 
fercnt  temjteratures  are  cgtifined  to  certain  parts  of  the  year. 
Thtts,  during  certain  months  of  the  vnntcr,  a  very  low  tem- 
perature niU  s.  while  during  certain  other  months  of  the  sum- 
mer a  high  temperature  may  nile.  In  such  eountries  as  the 
L'uiled  Kingdom,  the  variation  of  temperature  is  usually  \<'ry 
gradual,  indeed,  (^n  the  other  h.iud.  a  ship  trading  (  «ay  )  be- 
tween Liverpool  or  New  \ork  and  the  C;ipc  of  Good  Hope,  or 
betweeti  Liverpool  or  New  York  and  San  Francisco,  will  ex- 
peficiiee  wide  differences  of  mnperatare  in  very  sborl  periods 


of  time.  Thtis,  supposing  tlie  ship  leaves  either  Liverpool, 
New  York  itr  Boston  in  the  depth  of  winter,  for  Saii  1  rnn- 
cisco,  the  temperature  will  at  first  be  very  low ,  it  wiil  grad- 
ually increase  until  in  the  tropics  it  will  be  very  high.  It  will 
again  decrc.ise.  and  in  the  neighborhood  oi  Cape  ilorn  may  lie 
very  low  again,  gradually  increasing  once  more  at  the  nukes 
her  "northing."  and  so  on 

Fiinher,  there  is  a  very  important  matter  that  has  to  be  con- 
Md«red  in  cuiiiicctiun  witli  the  ventilation  of  ships  which  pass 
through  the  iropio,  and  of  oihen  which  go  to  other  dixaates, 
vit.,  that  of  the  httmidity  of  the  atmosphere.  Humidity,  as  we 
know,  varies  considerably,  and  the  variation  has  a  very  im- 
porum  bearittg  upon  the  effect  of  a  current  of  air  upon  the 
human  body.  It  was  mentioned  above  tlial  in  the  tropics,  for 
instance,  if  one  is  persfiii  im.-,,  .i  ^  -iniii  <if  .n  a 

cooling  effect,  by  ev.ip<)rai  11.44  ll'-  (Jvr.^jj.r.sUu:!,  Ir.ii  is  uuly 
on  condition  that  the  aimo.spherc  itself  is  not  already  .saturated 
with  moisture,  as  it  is  at  certain  limes  of  the  year, and  as  it  may 
be  quite  easily  between  decks  at  almost  any  time.  The  capacity 
of  the  atmosphere  for  moisture  varies  with  its  temperature, 
according  to  the  cur\  e  shown  ia  Fig.  X  It  w  ill  l>e  noticed  that 
the  capacity  for  moisture  goes  up  very  rapidly  after  « tempera" 
tute  of  40*  F.  it  readied.  Thus,  at  40'  F.  its  capacity  is  3 
grains  per  cubic  foot;  at  60*  F.,  6  grains ;  at  fto*  P.,  11  grabs, 
and  at  too*  F..  ao  grains.  Drjr  air,  therefore,  at  a  high  tem- 
perature has  a  larger  capacilr  ior  nmistura  than  dry  air  at  a 
lower  temperature. 

But  the  ability  of  the  atmosphere  to  ev  ipurne  ■:st,irc  from 
any  substance,  or  body  of  liquid,  dcpciuls  %ciy  larguy  upon 
its  own  Condition  of  saturation.  Thus,  if  it  is  already  fully 
saturated  with  moisture,  no  evaporation  will  take  place  from 
the  btidy  over  which  it  passes,  and  under  certain  conditions, 
deposit  of  moisture  may  even  take  place  from  the  atmosphere 
onto  the  body.  The  question  whether  moisture  shall  be  evap* 
orated  from  any  body,  or  be  deposited  from  the  atmoapbere  en 
the  body,  depends  upoa  the  tension  of  the  vapor  issuing  ffom 
the  body,  as  Opposed  10  the  tension  of  the  vapor  present  in  the 
ainiosphere.  The  tension  of  the  vapor  in  the  atmosphere  de> 
pends  upon  its  d*-gree  of  saturation,  while  the  tension  of  the 
vapor  issuing  from  the  Ixidy  depends  uiioii  its  temperature. 

Hence,  when  the  atmosplM  r.  i-^  iu  ■I  r  n  n  liil  i:)  we  know  as 
"muggv  ,"  ih.it  IS  to  s.iy,  when  it  is  saturated  with  moisture,  as 
it  is  in  the  tropics  just  before  the  rainy  season,  and  as  it  may 
easily  be  between  decks,  and  p;inioilarly  in  the  stoke  hold 
under  ccrtaid  conditions,  even  with  a  ventilating  current  pass- 
ing, the  eooliitg  effect  tlut  should  be  obtained  is  not  present. 
On  (he  other  hand,  with  a  warm,  dry  air,  used  at  a  ventilating 
current,  and  having  a  iaige  capadty  for  moistttrei  as  es^laincd 
above,  the  evaporation  from  the  body,  even  with  a  compars' 
tively  genite  air  current,  may  be  so  ureal  as  to  produce  a 
serious  cooling  effect,  though  the  air  itself  is  comparatively 
warm.  Hence,  where  a  ventilating  air  currrnt  is  enniloyed,  in 
teniperalo  fr  ifild  climates,  it  may  hf  necessary  to  aild  mois- 
uire  to  the  ;ilr  currtiil.  in  orilcr  th.-xt  the  co<"i1iiig  effect,  owing 
to  the  possible  evapor.^tun  from  the  body,  m.ay  be  reduced. 
It  will  be  iiiKlersti  lod  that  while  in  a  hot  climate,  w.'irm,  dried 
.lir  pas.^ing  t)wr  w;irin  boilu-s  produces  a  lU-Urioiis  oi^x>ling 
t  iTcCt;  in  lempir,'ite  ..r  <..M  cl-mates,  during  the  cold  season, 

the  nmie  warm  dry  air  may  prodtioe  an  undue  cooling  effect, 
a  cooling  effect  that  is  undesiraUei,  for  the  same  reason,  owing 
10  Ibt  evaporation  of  the  perspiration.  Hence  it  is  necessaiy 

in  some  cases  to  add  moisture  to  the  air  current.  It  is  an 

ixioin  ainiiiu;  h<.iling  and  wuiilating  engineers  ili^it  .1  M1<•i^t 
air  current  of  cuiiiiiaraltvcly  Igw  temperature  it  "warmer"  than 
a  dry  air  current  of  a  higher  temperatnre. 

lilFrKl  l.riES   rFClIIAK   10  SHIP  Wi)KK 

One  of  the  dttiiculucs  in  connccdon  with  both  heating  and 
ventilating  on  hoard  shqi  is  the  fact  tfiat  in  bad  weather  the 
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»1i:(>  "lin.xrks  iihnu  "  Thrtr  m^.v  1"'  -.iti!  ti>  Ik-  two  (liuinci 
pruUklJIS   |ii;fiT<_-  tin-  lli-.i'iri^:  -. I;ir  Mil;  ctmiuirr   Itl  ship 

board  work,  -.i/,  iV..ii  pr<'>fiur:I  !>>-  il.r  1  ■i-.liii.i  1  y  ■.:ii;>.  which 
IxrhavcM  hki:  :i  i  rr):  ihrr<-  i    ,i  -i  ;i  - -ii,  .iiul  lliiit  presented 

by  the  muili-Mi   -liii'.   .-.liuf  n  jiTSotii-ally  even  keel. 

MixJ^rn  naval  architects  viho  h;«Nc  !'-ig»ed  warships,  and 
those  who  have  dci>ijrne'J  ocean  liners,  have  both  striven  after 
the  same  (hiot,  a  steady  plufomi  under  all  coiKltuont,  but  for 
MUlly  dilferent  rcuom. 
A  Steady  platform  k  required  by  the  nodcm  warship  in 
:  order  that  the  gam  may  he  properly  {ought.  In  the  battle  of 
the  Sea  of  Japan,  it  is  stated  that  the  Ktissian  gunners  were 
very  nnich  handicapped  by  the  fact  that  their  ships,  being 
very  heavily  loaded  with  coal,  and  not  being  dcsigncil  t:i  kn  |i 
an  rven  keel,  rolled  very  much  in  the  heavy  sea  that  was  cm. 
ishili-  ill.  gunners  were  not  pr.-»cticcd  in  firing  with  the  ship 
xoiling.  Hveii  the  most  practiced  gtinlaycr  cannot  do  so  well 
with  a  ship  rollingi  as  with  a  «hip  steady,  and  hence  evety 
«Son  has  been  made,  and  with  apparently  consideraMe  success, 
to  provide  a  steady  platfom.  The  naval  architects  who  have 
dc^Viwd  die  oeeaM  Ihien  have  striven  after  the  same  resnlu, 
jnd  with  appai«nt(y  alaiosl  equal  success,  in  order  to  neutralite 
the  efTects  of  mal-de-mtr.  With  the  increased  ocean  traffic, 
particularly  between  the  United  Kingdom  and  America,  the 
ship  which  can  carry  its  passengers,  even  through  a  gale  of 
wind,  with  little  danger  of  sea  sickness.  c<:iininands  the  largest 
S-Iiiiri-  i)j  till-  tr;ilTK- 

Evideiitiy.  ventii»tnii;  and  heating  problems  are  very  iinich 
simpler  in  tbe*e  ships  than  in  those  which  knock  about,  and 
the  more  a  ship  tcnodoi  about,  the  more  difficult  are  the  two 
proUeois.  One  hears  tales  of  ocean  tramps,  genertilly  of  the 
older  type,  rotliRg  w  htdly,  if  there  has  been  any  sea  on,  that 
(be  galley  fire  could  not  he  li^iled,  say  between  Bilbao  and 
Cardiff,  and  so  on.  The  additional  diffeulllesprescnledlvaioU- 
ingship  in  the  problem  of  ventilatfon  and  heating  wilt  he  dealt 
with  later  on,  but  meanwhile  it  will  easily  he  understood  by 
anyone  who  has  sailed  in  a  ship  which  rolls  yen.-  much  that 
everything  i-.  -.try  much  strained.  In  old  wooden  ships  it 
was  quite  cr mniun  to  see  the  ship's  side  bend  inwards,  as  that 
side  rtiij'  il  ilnwnwards,  the  resilience  of  the  timbers  assisting 
-to  i^ing  her  up  again.  The  iron  shells  of  modem  ships  have 
not  the  resilience  of  the  old  wooden  ships,  but  they  must  give 
to  a  certain  extent,  and  every  roll  and  every  pitch  strains  every 
liolt,  dnct,  etc.,  and  produces  eddies  in  water,  air,  and  So  on, 
Huit  are  nsed  for  heating  and  ventilating. 

Another  dUerence  that  arises  between  vcntilathig  on  shore 
and  ventilating  on  board  ship  is  the  air  current  created  bff  the 
passage  of  the  ship  through  the  water.  On  shore  the  wind 
has  to  be  taken  into  acccnint  in  designing  systems  of  ventila- 
tion for  buildings,  and  the  wind  must  also  be  taken  into 
account  in  connection  with  ^hip  ventilation,  and  in  some  casr> 
with  heating,  hot  the  passage  <if  the  <hip  through  the  water  is 
constant,  and  by  it«elf  it  create*  a  pi>werful  ventilating  cnr- 
rent  For  instance,  il>e  maximum  velocity  of  air  m  the  ordi- 
nary ventilatmg  air  current  on  .>hore  i%  <;  ftet  per  second,  and 
many  vcntilatiitg  engineers  prefer  even  the  lower  velocity  of 
J  feet  The  tramp  steamer,  running  at  from  «ght  to  ten  knola, 
produces  m  air  current  of  from  13  feet  to  17  feet  per  second ; 
at  t6  knots,  which  is  a  very  ootnaum  speed  at  the  present 
day,  the  velocity  of  the  air  will  be  27  feet  pi-r  second:  while 
that  of  the  Liuitmtia  is  wmiewhere  in  the  neighlwirhood  of  40 
feet  per  second. 

In  hot  climates,  the  air  current  produceil  by  the  pa>saKe  of 
the  ship  u:!!  U  very  u.-m:iu1.  indeed,  in  cooling  the  air  between 
decks,  etc.,  but  in  cold  climates,  and  in  particular  in  those 
regions  in  which  whaling  ships,  sealers,  etc,  have  to  cruise,  the 
air  current  is  a  very  serious  matter,  and  must  be  warmed,  as 
win  be  eaplaiaedl,  and  poasiUy  humidified,  before  being  allowed 


Ventilation  of  ships  has  one  important  .idvantage  over  venti- 
lation on  shore  in  some  case*,  iKilably  in  some  of  the  large  and 
smoky  towns,  inasmuch  as  there  is  no  difficulty  whatever  in  ob- 
tainiag  absohitcly  pure  air,  rich  in  oitone,  the  most  powerful 
ttchHsing  agent  available,  and  there  r»  a  complete  absence  Of 
aiqr  necessity  for  cleansing  the  air.  On  shore,  in  large  towns, 
one  of  the  mo>t  important  matters  in  connection  with  the 
vcntilatian  of  public  Iniihlings  consists  hi  the  pnrilieation  of  the 
air  Various  devices  are  employed,  and  in  all  of  them  the 
qiHuitity  of  dirt,— of  black  coaly  matter  such  as  stcam>-r-  1 
often  have  diuribuied  over  their  decks  when  burning  bad 
coal.— that  is  deposited  m  the  rec^itade  provided  for  ■» 
astonishing. 

ITobe  emUtmud.) 


THE  CL'NARU  STEAMSHIP  MAI  RLTAMA. 

Our  dc'icription  in  October  of  the  i-uji.'jmii  -aiII  ajiply 
air:'  -1  r  , 11  illy  well  to  her  sister  ship.  The  diffcrer.^ic  bt- 
twi'i Uk  two  ships  from  a  fundamental  point  of  view  is 
slight,  but  a  number  of  minor  differences,  and  partictdarly 
differences  in  the  decorations,  have  been  made.  The  present 
ship  n-as  built  by  Swan,  Hunter  ft  Wighaa  Riehardion, 
Limited,  Newcastlo-OB-iyxie,  and  has  been  supplied  with 
propelling  madunety  by  the  Wallscnd  Slipway  &  Engineer^ 
ing  Compony,  Limited.  The  general  dimenaioaa  are  as  fal- 


lows: 

Lenptli  <i-.  cr  all   790  feet 

Lcnj.'tli  li<;wit:n  perpeitdicuiars.  . -    760 feel 

Brejilth,  ir.-  .lded    88  feet 

Depth,  molded   60  feet  6  inches 

Gross  tommgv  33,aoo 

Mean  load  dralt   ssfeetftinchcs 

Corresponding   displacement  in 

tons   38,000 

Designed  horsepower   6R.000 

Contract  speed  (one  round  trip 

per  year*    24.5  knots 


It  i»  thus  seen  llmi  the  vessel  exceeds  ihc  Lusitan.ii  iu 
depth  by  \!'t  inches,  and  in  gross  tonnage  by  700.  Pro- 
vision is  tnadc  tor  ^.165  passengers  and  a  crew  of  938, 
making  a  total  of  i.io}.  Oi  the  pas.sengcrs,  563  first  class  are 
carried  in  253  staterooms,  35  of  which  are  each  for  one 
passenger  only;  464  second  class  passengers  are  carried  in 
133  staterooms;  while  the  third  class,  i  tjR  in  ttumber,  are 
carried  in  178  rooms  with  from  two  to  eight  heitba  each. 
The  scath^  seeommedation  of  tho  vanottt  dining  saloons 
are  470  in  the  Arst  class.  251  fn  the  second  class  and  520  in 
the  third  class 

Whilr  externally  and  internally  the  l.usitania  and  ti  c  Mau- 
retania  are  similar  in  the  main  features  of  tbcit  .md 
afrattgeiiient.  there  are  ditTerences  in  detail  that  .ire  readily 
apparent,  What  most  strikes  one  on  approiu-hinj  |hc  Man- 
riiania  is  the  difference  in  the  overhead  deck  erections. 
Where  the  LusHania  has  squ.ire  trunks  with  hinged  covers 
(or  the  ventilation  of  the  stokeholds,  the  newer  ship  has  wide- 
mouthed  ordinary  cowla,  and  as  they  arc  a  good  deal  higher, 
they  somewhat  enhance  the  appearance  of  the  vctscL  Then, 
again,  the  promenade  deck  and  also  the  boat  deck  above 
project  over  the  shelter  deck  liy  aliout  two  feet  for  nearly 
three-fourths  of  the  length  of  the  vessel  This,  on  the  Uvu 
decks  on  whirl-,  ilii-  .^i rangenient  has  been  carried  out,  makes 
a  very  appreciable  addition  to  the  free  space  for  promenading 
on  both  sides  of  the  ^hip. 

Internally,  while  the  arrangement  of  the  various  apart- 
ments is  almost  identical  in  the  two  vessda,  there  is  an  entire 
contrast  in  the  architectural  treatmem  and  decoration. 
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Speaking  broadly,  the  prevailing  aspect  of  the  public  rooms 
in  the  Lusitania  is  one  of  tightness  and  brightness,  the  out- 
come of  a  liberal  use  of  hght-colored  enamels  and  gilt.  In 
the  Mauretania,  on  the  other  hand,  costly  woods  in  their 
natural  colors  are  relied  upon  for  decorative  effect,  producing 
what  might  be  described  as  an  impression  of  handsometieit 
and  substantiality.  Both  schemes  of  decoration  arc  success- 
ful in  their  own  way,  and  preference  for  the  one  or  the  other 


stowed  on  the  second  class  accommodation,  in  which  the 
dining  mIooh  is  in  oak  after  the  Georgian  period,  the  draw- 
ing room  in  maple,  in  a  modified  Louis  XVI.  style,  the 
smoking  room  in  mahogany,  and  the  lounge  and  entrance 
hall  in  polished  tealc  A  new  feature  in  the  second  claM 
accommodation  is  a  large  deck  shelter,  which  must  add 
greatly  to  the  comfort  of  the  passengers  in  cold  or  stormy 
weather.    In  their  degree,  the  third  class  passengers  have 


will  diiler  according  to  the  taste  or  temperament  of  the  in- 
dividual. The  dining  saloon  and  upper  saloon  in  the  jVfoK- 
rrtama  arc  in  oak  in  the  Francis  I.  style,  beautifully  carved. 
In  the  main  entrance  hall  and  staircase  the  design  is  Italian 
renaissance,  carried  out  in  French  walnut,  and  the  same 
style  in  the  same  wood,  with  the  addition  of  saiinwood  inlay, 
is  used  with  fine  effect  in  the  smoking  room.  The  library  is 
done  in  sycamore  of  a  beautiful  grey  shade,  and  is  furnished 
in  Louis  XVI.  style,  and  the  same  style  is  carried  out  in  the 
lounge  anA  music  room  in  mahogany,  with  large  tapestry 
panels  flanked  by  duplicate  pillars  of  grained  marble.  The 
staterooms  and  regal  suites  of  rooms  arc  variously  treated  in 
Adams.  Georgian  and  Sheraton  styles. 
Equal  taste,  and  not  much  less  expenditure,  have  been  be- 


also  been  liberally  dealt  with,  both  in  their  dining  saloon  and 
sleeping  quarters,  the  latter  being  exceptionally  large  and 
airy,  while  the  former  is  nicely  finished  in  polished  ash. 

TBE  MACHINCIV. 

The  ship  is  propelled  by  steam  turbines  of  the  Parsons 
type,  some  of  the  illustrations  of  which,  before  being  fitted 
to  the  vessel,  will  be  found  in  our  issue  of  November,  1906. 
The  total  heating  surface  of  the  twenty-five  boilers  (twenty- 
three  double-ended  and  two  single-ended  cyhndrical)  is  159,- 
000  square  feet  (3.65  acres)  ;  the  grate  surface  is  4,060  square 
feet,  and  the  boilers  are  fitted  for  Howden's  forced  draft 
The  boilers  have  shells  of  high  tensile  steel,  and  discharge  the 
products  of  combustion  into  four  elliptical  funnels  with  outer 
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casings  measuring  26  feel  fore  and  aft  and  19  fret  atltwnrt»hip». 
The  192  furnaces  are  of  the  Morison  suspension  type,  built  by 
the  Leeds  Forge  Company.  Each  ftimacc  has  a  separate  com- 
bustion chamber. 

The  turbine  rotor  wheels,  which  arc  usually  two  in  number, 
one  at  each  end  of  the  drum,  arc  supplemented  in  this  case  by 
two  inner  wheels  to  stiffen  the  drum  in  its  great  length.  The 
Use  shafting  has  a  diameter  of  22  inches,  but  in  the  bearings 


from  j'/i  to  12  inches  in  length.  The  low-pressure  drum* 
are  140  inches  in  diameter  and  48  feet  2  inches  long,  with 
cif^ht  stages  of  blades,  varying  from  8  to  ii  inches  in  length. 
The  astern  turbine  drums  are  104  inches  in  diameter  and  30 
feet  I  inch  long,  with  blades  from  3  to  8  inches,  in  eight 
stages. 

In  (he  rotors  and  lower  half  casings  the  usual  method  of 
fitting  blades  has  hem  followed.   This  consists  in  first  fitting 
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it  is  increased  to  36  and  52  inche?,  a  conical  section  being 
interposed.  The  bearings  are  about  5  feet  in  length.  The 
propellers  have  a  pitch  of  about  16  feet,  and  operate  at  a 
slip  of  about  15  percent. 

The  disks  and  gudgeons,  as  well  as  the  shafts  and  drums 
of  the  turbines,  were  made  of  Whitworth  fluid  pressed  steel, 
all  stifleners  being  solid  and  integral  with  the  drums,  with 
the  idea  of  getting  maximum  strength  and  rigidity  with  mini- 
mum weight,  and  also  to  avoid  distortion  or  straining  in 
heating  up  or  cooling  down.  The  high-pressure  drums  arc 
96  inches  in  diameter,  and  the  rotors,  including  bearings,  are 
45  feet  8  inches  long.    The  blades,  in  eight  stages,  vary 


a  fixed  stop  piece,  which  sets  the  correct  blade  angle.  This 
is  held  in  position  in  the  rotor  groove  by  means  of  a  steel 
wedge.  The  first  blade  and  packing  piece  are  then  inserted, 
and.  after  a  number  are  in  position,  the  set  is  lapped  up  with 
a  hammer  and  tool  and  afterwards  calked.  The  blades  are 
held  together  and  stifFened  by  wire  binding,  the  brass  wire 
being  fitted  into  a  small  saw  cut  near  the  upper  end  of  each 
blade,  and  passing  on  to  the  successive  blades  in  turn.  This 
forms  a  brass  ring  extending  around  the  circle  of  blades 
near  their  upper  end.  In  longer  blades  two  such  rings  are 
employed,  and  in  the  23-inch  blades  of  the  low-pressure  tur- 
bines are  three  sets  of  wires.    .\  fine  copper  wire  is  lashed 
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anmiiil  cmch  Made  and  its  brass  tHnding  wire,  to  hold  every- 
thing solidly  in  place,  and  the  entire  connection  braicd  over 
bjr'  means  of  silver  solder. 

The  tnrfoiiie  Usdiiis  in  the  mppcr  half  of  the  caeingi  »  on 
the  Willana  ti  Robinson  lystcm.  "The  blade  roots  Mn  fitted 
into  two  solid  half  rhigs,  which  arc  accurately  divided  off  by 
machine  cuts,  and  thus  give  uniform  adjustment  to  the  blade 
pitct'.c-.  p.nil  .iiii;!'.  >.  iIuuiirIioui.  At  the  uuli'f  i-ikIn  mi  ii]i>  the 
biaiits  li!.  Ill,  iiK-.iiis  oj  a  i;m){.  into  a  iliaitml-'-lKiiiftl  lirass 
riiin  or  -luiiml.  Tin-  IplaiiiiiK  is  r.  nii;  .  u.i  iiiil<'i«iiilfi>ll>  in 
two  or  iiMru  ji-oiloii-  hi  loti  lii-iiiK  litU'd  i  ill  ■  v'a-iiiu-  Ihc 
ehaiiiu  I  -harn  tl  shroud  can  bt-  .iil.iii--l<  il  t.i  ndinc  ihe  tip 
«  clcarancv  and.  »hould  fouling  occur,  the  channel  ring  would 
wear  away  and  give  its  owti  clearance,  or  would  perhaps  bend 


over,  thus  protvctiriK  tlu'  blaiU  s  ami  fliiiunatiiiK  ihi-  lianijcr 
oi  blade  strijpimit;  it  will  hv  iu>(«U  thai  in  liiis  ssslcm  no 
separate  packinK  piece!-  are  reiiuircd.  and  lha;  ilu-  tuais  «irc 
binding  and  upper  wire  lacing  are  re<)uired  only  in  the  case 
of  the  very  long  blades  near  the  low-prenure  end  of  the  low- 
pressnre  turbines."* 

The  numerous  pMNpa  and  other  steam  auxiliaries  include  a 
large  nnmbcr  by  G.  ft  J.  Weir,  Limited,  Catbgart.  Glasgow. 
Others  arc  by  W.  H.  Allen,  Son  ft  Company.  Limited,  Bed- 
ford; J.  H.  Carrutlicrs  ft  Company.  Limited,  Glasgow; 
Clarke.  Chapman  &  Company.  Limited.  Gateshead-on-Tyne. 
and  Liro«ri  Bri'thcrs,  N'lwca-ilc.  In  adiii".ton.  thiu-  are 
pumps  by  the  l.ivi-rpooi  l{n^!incirinK  Coiiipany  in  connec- 
tion »iih  till.-  rciriijcratinc  plant,  and  pumps  hj  J.  Sti>nc  & 
Company.  Ucptford,  London,  lor  the  Stone- Lloyd  system 
of  watertight  bulkhead  doors.  Heating  and  ventilating  is 
on  the  thermo  tank  system,  by  the  Thermo  Tank  Ventilating 
Company,  of  Glasgow.  Electric  lighting  is  provided  by  four 
turbo-scReraiors,  each  of  375  kilowatts,  supplied  by  C.  A. 
Farsoo*  ft  Company.  Lhnited.  Heaton-on-Tyne. 

The  stem  frame  and  bracket  casting  for  the  two  inner  pro- 
pellers is  a  niainnioth  piece  of  work  by  the  Darlinirton  Forge 
Compan.\  I.iniiliil  tin  ^iciRhl  UiinK  104  Ions  The  sirnt 
frames  (or  tlu-  onu  r  propdU  rs  vvtish  t'ltrrthcr  4K  Ions,  while 
the  ruddir,  with  an  .iri.i  oi  4J0  ^.jn.itc  Int.  -.iriK'hs  6j',-i 
tnn.i  The  stem  bar  and  stem  foot  piece  are  respectively  an 
inRot  steel  forging  weighing  tons,  and  a  cast  sted  mem- 
ber of  I '/.-  tons. 

There  arc  twelve  transverse  bulkheads,  and  intermediate 
wing  bulkheads  are  fitted  in  the  side  bunkers,  dividing  Jhcm 
into  spaces  about  40  feet  long.  Indtidbig  the  double  bot> 
lorn,  there  arc  altogether  175  watertight  compartments.  F<>r 
a  distance  of  nearly  350  feet  alongside  the  boilers,  the  ship 

h;is  a  coinpU-le  inner  nnd  outer  skin,  not  only  on  the  bottom, 
but  also  on  the  sides,  hi  int:  in  this  rcsprcl  siniiljir  to  Watshtp 

COi|str'.;itioii 

The  maiden  trip  (Nov.  16  to  2j)  of  tins  ship  was  unfor- 
tunate by  reason  of  tremendous  seas  due  to  a  heavy  gale.  A 
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spare  anchor  was  torn  loose,  and  it  is  estimated  that  the 
total  loss  in  time  occasioned  by  this  and  the  storiu  aggre- 
gated aaventeen  hours.  As  it  was,  however,  the  distance  oi 
«jf8o  mutical  miles  between  Damit's  Rock  and  Sandy  Hook 
tightshqt  was  covered  in  s  day*  S  houfa  nnd  10  minutes,  at 
an  average  of  22.21  knots.  On  one  single  day,  however,  the 
ship  covered  624  nautical  miles,  which  makes  the  day's  run 
at  the  rate  oi  J+yy  knois  This  is  .si\  ni  N  ^  more  than  «ai 
ccmntl  liy  the  y.KjiMiiici  m  licr  lu|.;hc-i  da.^  s  run.  a  lew 
wei  ks  pru  ious.  and  makes  a  new  record.  UuJiiii;  tl  is  run 
ihe  Mtiureluiiiii's  n-volutions  averaRcd  i"-'  per  minute,  and 
did  not  exceed  ii<o.  On  lur  trial  trip,  however,  the  rekolu- 
tions  reached  as  much  as  194  per  minute,  the  average  speed 
for  more  than  1,200  miles  liaviflg  been  a  little  more  than 


twenty  six  knots.  Ourinn  a  portion  of  this  time  the  speed 
wa*  -■'•75  knots,  and  one  run  of  jtx)  miles  is  statnl  to  have 
shown  no  less  ttian  t7.}ti  knots,  by  far  the  highest  speed  ever 
shown  by  any  vessel  over  300  feet  in  length. 


Of  907  iiflnaMn  arriving  at  the  port  of  New  York  front 
other  landa  during  Hie  month  of  November,  only  37  were 
.American.  No  less  than  II4  flew  the  British  flag,  s8  were  Ger- 
man. _'H  were  N'orw<|{ian.  I J  were  FieiK-li.  II  were  Italian,  .ind 
in  were  Dutch.  Coastwise  trallic  aci-onnlecl  lor  an  ,'iildition.il 
joS  sicaniers.  all  beiuK  .Xnii-rii  ;iii.  :.iir|  fi^r  .t4i  sailing  vessels,  of 
which  (1  were  barks  and  ^th.ioncrs  The  sailiiiK  vessels 
ironi  I'oreijjn  lands  nnni'ocred  only  (g.  of  which  .='1  were 
schooners  (j8  British  and  18  .\mcrican).  The  total  arrivals  at 
the  port  numbered  9^5,  or  an  average  of  31  per  day;  of  diti 
number.  515.  or  17  per  day,  were  steamers,  and  410,  or  14  per 
day.  were  propelled  by  sails.  The  larBe  use  of  sails  in  coast- 
wise work  is  chown  by  the  fact  that  6a  percent  of  the  arrivals 
were  sailing  vessels,  as  compared  with  only  18  percent  in  the 
foreign  trade. 


International  Marina  Kntflnaarlntf 


A  rouriitia  BBTjitL  «p  OBB  oT  IBB  uw-MBMWsa  BL«aas  at  TBI  HAVSiTaiiu,  wrra  MCTMa  ee  Mcnnie  nan* 


Digitized  by  Google 


»3 


I  II  TUKM  H  ANNL  AI.  MUETINO  OF  THIi  SOCII'.TY  OF 
NAVAL  ARCHITECTS  AND  MARINE  ENQINEERS. 

This  convCTition  took  place  in  ihe  Engineering  Societies 
buildiiiK  ill  New  York  on  Thur>day  and  I-riday.  Nov.  Jl  and 
Zi,  iyo7.  Tile  first  session  was  calird  to  order  by  the  presi- 
dent, Rear  Admiral  Francis  T,  Bowk*,  president  of  the  Fore 
River  Shipbuilding  Company.  The  secretary-treasurer,  in 
his  report  on  the  condition  oi  the  iociety  at  the  close  of  the 
liscal  year.  Oct.  ji,  1907,  showed  a  loUl  membership  of  8ai. 
as  compared  with  857  at  the  «nd  o{  the  jtrevuMtt  year.  By  the 
admiuion  of  twenty-teveii  new  members  the  present  figure 
faecomet  fla&  From  the  fimncial  point  of  vievr,  the  society 
U  in  t  flouriehing  condition,  receipl.'i  during  the  year  having 
asgreraied   $10,912  llu    total  disbursertiei.ts 

amounteil  lo  $io.06j  includtd  111  ilu-ve  di<liur<e- 

ments  the  Mini  of  $.<;.50i  (  Ci,i,it)  accounted  ior  the  publica- 
tion of  Volunie  XIV  of  the  /'rii.<vjin,;.«  Hie  prevent  re- 
sources oi  the  society,  after  wrilint;  off  doutitiul  accounts. 
apgrcRates  $--6,604  (£54^5)  with  no  liabilities  against  it. 
This  «how8  an  increase  during  the  year  of  $1,799  (£J70)> 

The  fbltotivtnflf  dcctiona  of  n«w  members  looic  place; 

Membtrs  (]5)^srltoa  B.  AHen.  New  Rocbetle.  X  V  ; 
Ernest  H.  B.  Anderson,  New  York;  J.  I.  Chaffee.  New  York; 
Ole  G.  Halvorsen,  Camden,  N  J,;  Peter  Cooper  Hewitt,  New 
York:  Robert  Huftier  Laverie,  Mariner  Harbor,  N.  V'.; 
Oorgc  M.  Magruder,  San  Francisco,  Cal.;  Lewis  B, 
.McBridc,  Navy  Yard,  New  York:  Yoshihiko  Mizutani,  Kurc, 
Jajun:  Charles  A.  Parson.s.  \Vall»cnd-on-Tviic ;  Robert  S. 
Riley.  Providence.  R.  I.;  James  M.  Smith,  Collingwood. 
Canada:  Robert  J.  Walleer.  Wallsend-on-Tyne;  Ajtet  Weiin. 
London:  Louis  Williams,  Superior,  Wis. 

PromoHoH  to  Membfr  (6).— Harold  Lee.  Seattle,  Wash.; 
HaroM  W.  Patterson.  New  York;  James  G.  Purdy,  New 
York;  John  A.  Spilman.  Bath,  .Me  ,  Henry  R.  Sutphcn. 
Bayonne.  N.  J,;  Allen  D.  Woods,  Jersey  City.  N.  J. 

Auoaal,j  <4).— Bentley  Gardiner,  New  York;  Holilen  C. 
Richardson,  Newport  News.  Va. ;  Clayton  M.  Simmcrs, 
Pugct  Sound.  Wash.;  Henry  A.  Wise  Wood,  New  York. 

/iimsr<  (8).— 'Prank  E.  Bagger,  Brooklyn,  N.  Y;  John  C. 
Bnrkhard,  Ithaca,  N.  Y. :  Constantiiie  I).  Callahan.  San 
Pedro.  Cal  ;  Fayette  A.  Cook.  Ithaca.  N,  Y..  Wayne  T. 
Dinim.  Newpr.rl  Nt  a  .  :  iJ.n-  ,11  Herrick.  Newburg. 
N.  Y.;  Harrv  .'V  F  *  \ ;  x  ,\\iv  "i  urk.  I  rilz  .\,  Hostel,  Ithaca 
N  Y 

In  connettioii  with  the  death  during  the  year  of  Mr 
Charles  H,  Haswell.  one  of  the  two  honorary  tneml>ers  of 
the  society,  the  president  appointed  a  committee,  consisting 
of  Messrs.  Stevenson  Taylor.  Lewis  Nixon,  W.  M.  McPu- 
land,  CoL  E.  A.  Stevens  and  Captain  W.  J.  Baxter,  to  draw 
up  suitable  memoriti  rcsolntmns.  The  other  honorary  mem- 
bcr.  Sir  William  While,  K.  C.  B..  was  icpnaenicd  a 
letter  to  the  society,  in  which  he  regretted  bis  inability  to  be 
present  The  exercises  lerniinatrd  in  the  annual  banqatt  at 
Delmonico's.  on  the  evening  of  Nov.  32. 

PAPmS  REiUl  TUl'KSJl.VY  MOHNINC, 

No  1.— Aa  ExpcrioMfat  InvMtlgntimi  of  Stican  Unea 

Around  Ships*  iModels. 

ar  0.  W.  TAYUall.  MAVAL  COXAIkCCIOR.         «.  H. 

(This  paper  ivtll  be  fonnd  at  page  30.) 

MStnjSSIOK. 

U'lltiam  llin^gacrd.—h\  comiection  with  the  stream  lines 
it  would  seem  that  the  location  of  the  bilge  keel  might  be 
kirfeiy  dependent  upon  the  flow  of  water  around  the  sides 
and  bottom  ol  the  vessel.  In  a  torpedo  boat  some  years 
ago  we  had  difScnllr  in  placing  these  keels,  because  oi  the 


greatly  increaticd  resistance.  They  were  placed  on  a  diag- 
onal of  the  ship,  and  were  located  first  amidships  and  then 
pretty  well  forward.  In  the  tatter  position,  it  was  found  tbst 
they  decreased  the  apccd  of  the  ship  from  22.$  to  at  knots. 
It  would  appear  from  the  present  paper  thai  they  must  hare 
been  across  the  line  o;  riow  oi  water. 

il  C.  SdilUr. — It  IS  interesting  to  note  the  rapidity  with 
which  a  partirle  ironi  near  the  surface  of  the  water  reaches 
the  bottom  of  the  ship,  this  being  in  the  case  of  the  cruisers 
at  from  -'5  to  perceni  oi  the  length,  and  in  the  slower  and 
fuller  vessels  at  12  to  percent,  .\stcrn,  in  the  shallow 
types  of  vessel,  the  t1ow  is  seen  to  be  nearly  horjaontal,  while 
the  deeper  types  have  here  a  diagonal  flow. 

A.  A.  Packard. — ^It  would  be  interesting  lo  know  how  the 
iacrcnsed  length  of  stream  lines  increases  the  resistance  and 
I  he  theoretical  coefficient  of  friction.  The  efficiency  of  the 
propeller  must  .ilso  be  .iflectcd  by  the  direction  of  these 
lines,  because  the  water  is  not  flowing  lo  the  pfop<-ller  in  the 
direetion  oi  propulsion.  In  small  fast  boats  it  i<  irii  -  now  to 
be  Ihe  practice  to  tit  a  renter  keel  instead  of  bilge  keeU. 
This  makes  \ery  slight  addition  to  the  resiatauee,  and  il 
ijiiite  etiertivr  in  overcoming  rolling. 

l-rank  }i.  Kin-^. —  In  connecting  with  the  bilge  keels,  it  wmild 
be  intrrciting  to  know  something  about  the  direction  oi  flow 
of  water  panicles  at  a  ilistanoe  of  tiro  or  tltfee  feet  from  the 
side  of  the  ship. 

D.  fV.  Tayhr.—h  will  be  noted  that  the  water  lk»wii]C  akmg 
the  bilge  of  iN  sirip  is  not  in  contact  with  any  part  of  die 
ship  near  the  bow.  All  the  bow  particles  seem  to  sedc  tbe 
bottom  of  the  ves^.  1  .iiij  ^I'lt  touching  the  bilges  comes  from 
outside.  F.xperiencc  in  the  na\"y  has  shown  that  the  re- 
sistance of  a  bilge  keel  is  about  equal  tti  ',lnt  tlu  i  n  i-tic.iHy 
due  to  its  wetted  surface,  or  even  in  some  instance*  ksi. 
These  bilge  keels  arc  in  a  plane  which  inler*ects  the  central 
vertical  plane  of  the  ship  somewhere  above  the  load  water 
plane.  As  to  the  determination  of  the  stream  lines  at  some 
little  distance  from  the  ship,  this  was  tested  at  the  Mem  by 
means  of  a  sHk  mesb  coated  with  tei4tti-chloride  of  iron, 
the  result  showing  that  the  lines  fo:med  around  the  hnll  were 
carried  some  little  distance  out  in  about  the  same  form. 

Regarding  the  efficiency  of  the  propeller  in  stream  lines 
making  such  an  angle  with  the  direction  of  motion,  it  may 
be  said  that  a  slip  angle  of  10  degrees  is.  quite  unusual  in  tbe 
propeller  itseli,  and  that  as  a  result  inclinations  of  lines  of 
1$  degrees  would  give  a  necati^e  slip  for  some  part  of  the 
revolution,  and  a  very  excessive  slip  for  the  rest.  In  such  :i 
case  a  horizontal  shaft  would  give  virtual  inclination  be- 
tween the  propeller  axis  and  the  lines  of  flow,  due  to  the 
bict  that  the  water  is  rising  afL 

No.  3.-'Soiiit  EatpertwsaaU  on  Ow  Effcct  of  Lomglttidtnnl 
Matrlbutlon  of  Displacement  upon  Restslaiioe. 

ABS  TRACT, 

The  ^dijeei  01  the  investigation  was  to  dctennitte  tbe  effect 
of  di$triliutii>n  of  displacement  only.  With  this  end  in  view, 
the  II  n^'!'  breadth,  drafts,  i  n  r-i.  ii ul-  i  f  fi  rm,  and  hence 
dispiaceiiieiil.  were  kept  constant  ihroughoui  the  series,  .\ 
set  oi  lines  reprisenting  one  of  the  existing  transatlantic  in- 
terniediale  type  was  taken  as  a  basis  or  mean  form.  In 
general,  the  (wo  extreme  forms  represent:  First,  a  vessel 
with  40  percent  parallel  middle  body,  and  hence  rather  fine 
ends;  and  si-cond,  a  vessel  with  no  middle  body  and  rather 
fuller  ends;the  midship  section  being  the  same  for  all  types.  It 
nuiy  be  remarked  that  none  of  tbe  forms  is  pnnicniafly  ex* 
treuK  or  beytmd  the  pale  of  practicabilily. 

Altbonib  il  is  not  safe  to  draw  general  condnrions,  die  n- 
snlis  of  the  above  expetiments  tor  ibis  particular  lomt  may 
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be  summarized  briefly  as  follows:  With  a  given  set  o(  di- 
mensions, length,  breadth,  dralt  and  with  a  given  displace- 
ment, it  is  advantai^cous,  so  far  as  tlic  forebody  is  con- 
cerned, to  ii*e  a  com|iarati-. cly  long  middle  body  and  fine 
bow.  In  the  .liter  body,  however,  hetter  results  scc:r.  to 
be  oht.imcd  by  adopting  a  t'orm  with  a  more  gradual  climinu- 
tioti  f  t  area  from  the  midship  section  aft.  The  action  of  the 
propeller  should  not  be  lost  sight  of  in  the  design  oi  the 
after  body,  but,  in  the  series  under  discussion,  it  will  be 
aoticed  tiut  the  form  of  the  after  bodiy  and  ahaiM  oi  the 
wHnrliiiH  give  a  finrlr  easy  fann,  even  in  the  tut  tt  the 
fulktt  riiape. 

BtSCViSMN, 

A.  A.  Packard. — The  tesult'  (.i  ilii*  fLipc:  t'.L.-it  w 

can  readily  vary  the  relation  in  fineness  between  bow  and 
stern,  with  the  dual  result  of  pravidios  cuier  propulfkm  and 
a  cheaper  form  to  biuld. 

D,  W,  Tayivr.—hi  the  work  at  the  model  basin  in  Washing- 
ton wc  fint  made  claboiate  vrepiratknu  for  rccordiac  the 
coMoart  ot  waves  19011  the  nodcli  teMed.  la  all  oar  cx- 
pcrineiiH,  however,  we  have  Imuid  that  we  mold  draw 
very  Uttle  {ntomatlon  from  the  wave  formt,  and  hence  we 
have  practically  discarded  the  idea.  The  curve  of  resistance 
is  all  that  we  can  use  in  analysis.    For  instance,  in  com- 

pariiiK   the   w.wi-:  in  Ji.ijkt   for  v:uiiil|i.   forms  of 

bow  and  strrn.  it  wmild  sfem  th.it  thi'  wave  :'(ir  a  fine  bow 
.itu!  full  s;rrii,  -IS  vvfl'.  as  for  finr  hnvi  and  fine  stfrn,  «)iouId 
give  much  hiKber  resistance  than  that  ior  iull  bow  and  fuli 
•ten.  As  a  matter  of  tuft,  however,  the  result  is  quite  the 
reverae,  am)  in  soaic  caaca  the  resiitance  figures  (q>  (or  the 
fnO  form,  showng  the  least  wave,  more  d»m  doaWe  what  it 
does  for  the  others. 

H.  Cr  SlMflrr.— Our  object  in  measnring  waves  was  to  make 
some  comparison  between  the  position*  of  crests  and  the 
wavy  form  of  the  resistance  cttrve.  With  regard  to  the  form 
of  model,  it  w.ts  found  th.it  tlninc;  aa  iv  'A-.t  ni  i>  ^  ivi  tmtch 
better  results  than  a  longer  and  more  gradual  running  out  of 
the  Hues. 

Nou  3.— Further  Tacticnl  Conslderationa  luvohwd  ia 

Warship  Design, 
i*  CMiiiainna  a.  r.  nisiack,  0.  a  itAn. 

.*«S7K.\l-T 

To  properly  handle  a  fleet  in  the  approach  to  the  attadc  Bad 
hi  action  there  it  certain  information  which  it  is  impoftam 
to  eaaily  and  quickly  aacettafai,  and  certain  ovders  or  iofor* 
mation  whidi  must  he  transmitted  to  the  other  «hips  or  to 
other  persons  tn  each  inAvidtial  ship.  These  may  be  con- 
sidered under  three  heads:  (l)  Interior  communication;  (2) 
Exterior  comnnmication  (sienaling) ;  and  (3)  Tactics. 

The  pii  [icr  ii..;:it   if  for  the  avcriik'e  line  officer  should 

be  to  m.ike  tlie  tnost  ol  the  shrps  as  they  are.  There  i»  »<><> 
little  battle  practice,  as  if  in  batlU.  to  enable  anyone  ti>  irr  1 
nounce  our  present  arrangements  defective,  exce;-*  "li'  or 
details.  Gunnery  is  the  best  test  of  ordnance.  Butilr  tac- 
tics is  the  best  test  of  the  battle  qaalitica  of  our  fleet.  There  is 
to-day  in  oar  navy  a  tendency  to  fananlale  tactics  rigidly  on 
the  baais  of  rectangalar  awveiaeata.  At  the  rlak  of  beiag 
herelieal,  after  so  many  years  of  being  very  orthodox;  the 
writer  is  inclined  to  believe  that,  in  "sparring  for  position" 
in  the  approach  to  the  attack,  oblique  movements  have  a 
possible  use.  rare  it  is  tr-.:<-,  but  intTeien*  to  justi^  a  reeogni> 
tion  of  their  not  being  aiiogethcr  anathema. 

DISCUSSION. 

IVilliam  Hovgaard. — It  seems  almost  an  axiom  that  no  one 
oi  importance  in  a  battleship  engagement  should  be  outside  of 
fhs  armor  protection.  In  the  battle  of  the  Sea  of  Japan  the 
flagship  Suvoroff  was  put  out  of  action  almoat  entirely  by 


shell  fire.  These  shells  were  very  sensitive  and  carried  heavy 
charges.  The}'  were  readily  exploded  by  contact  with  even 
the  slightest  sort  f'i  r^  -niarut  ,  and  gave  i;^e  to  a  pir:ci.t  Itail- 
storm  of  splinters,  luMih  tin  .  is  [..■  '.last  a.ni.1  thi-  fjciiera- 
tuiii  111  such  heat  as  lu  ■i-.  t  in-  ii  aiiytliir.>;  intlanimahlc  ir)  the 
vicinity,  It  seems  to  me  that  the  conning  tower  ot  the  future 
will  have  to  be  two  stories  high,  with  the  ship  controlled  from 
one  story  and  the  guns  from  the  Other.  It  will  be  larger  and 
much  heavier  than  at  present,  and  will  have  (adial  shidds  for 
mmhsisiog  danger  from  splinters- 

Lewis  iVvon.— The  position  of  the  oflicHr  in  coaamand  will 
probably  be  directed  by  the  odccades  of  tiw  moouaL  Noii- 
magneiic  armor  wiTI  have  to  be  provided.  In  order  that  die 
compajs  may  be  pland  within  its  protection. 

The  pfftm*  boii-.r  .Mid  Imc  of  piping  under  heavy  pressure 
must  Ro.  1  he  operation  wears  out  the  men  ami  presents 
very  seiious  problems,  in  addition  to  the  danger  The  use  of 
crude  oil  as  a  fuel  saves  the  men,  but  does  not  ■  (ilvc  the  other 
problems.  W'e  must  do  away  with  cumbersome  uptakes  and 
funnels,  and  with  all  necessity  for  such  excessive  ventilation 
,as  is  now  required  to  keep  the  tcmperatufcs  below  at  a 
livabli  figvm,  Hk  htternal  oomhaatlon  ea^c^  coupled  in 
thecaae  of  larger  vcsada  with  die  gaa  prodacer,  is  a  qdeadid 
soludon,  and  is  one  whidi  is  already  at  band  The  hoot  of 
the  exhaust  can  be  put  to  many  uses,  notable  among  which 
might  be  mentioned  the  distilling  of  sea  water  for  the  USe 
of  the  crew.  It  is  understood  thiit  <tea:ti  turbines  have  not 
solved  the  problem  of  reducing  weights,  but  that  in  many 
cases  they  are  actually  heavier  than  the  cngiaes  thoy  have 
displaced. 

P.  Hagstrom. — Battleship  and  cruiser  turbines  have  turned 
out  to  be  lighter  than  their  corresponding  reciprocating  en- 
gines. With  destroyers  there  is  not  much  saving.  When 
cruising  tnrbines  are  fitted,  there  is  required  a  considerably 
greater  length  than  with  toeipracathig  engines,  but  not  so 
much  height. 

P.  T.  Bowtet.— In  spile  of  what  is  said  against  the  turbine, 
it  must  be  remarked  as  a  matter  of  common  Imowledge  that 
the  turbine  has  done  and  i«  to-day  doing  what  no  other  en- 
gine ever  built  has  ever  done. 

A.  P.  Niblatk. — Sleerintf  pear,  at  present  fitted  to  the 
.\merican  navy,  is  probahly  a*  eood  as  anv  in  the  wor5d.  At 
the  same  time  there  are  frequent  cases  where  a  ship  has  to 
drop  out  of  Station  for  repairs  to  the  gear,  lasting  often  not 
lonKcr  than  ten  minutes.  The  great  disadvantage  in  the  tiae 
of  screws  turning  inboard  i«  that  they  make  the  vessel  steer 
badly.  Range  finders,  as  at  pfescnt  fitted,  jar  out  oi  posi- 
tion under  the  shock  of  firing  havy  guns.  Even  uoder  such 
eoaditions.  however,  they  lemaiA  good  for  altttnfa«  rebttva 
results;  that  is,  for  detcrmfadng  die  rchliaa  hctweea  die 
fongc  at  one  moment  add  that  at  aome  auhaequent  awmeot 

PAPEKS  HEAD  TUUBSDAV  AFTERNOON 

No.  4,— Sabosorines  of  Bettlasbip  Speed. 

•V  MAMM  eUACK 

ABSTBACT. 

Existing  types  of  snbmarines  nied  in  coajanction  with 
mines  tend  to  limit  the  t61e  of  the  betdcship  tai  wars  oi  die 
future  to  li^dng  oo  the  high  aces.  II  aahnuriiMS  are  to 
light  bsttleshlps  at  sea  and  to  threaten  didr  exiatcnee,  they 

must  be  of  a  type  which  possesses  a  surface  Speed  at  least 

equal  to  that  of  the  battleship.  comWned  with  sufficient  en- 
durance to  enable  thcni  t<.i  ul''-.iii  virilunj^  distance. 
W'ithout  such  speed  tiKy  will  in  t  l  i-  ahlr  to  so  place  them- 
selves as  to  utilize  their  ability  t  i  I'luht  as  submarines. 

The  military  value  ot  a  figliiiiiK  '•lii;>  comprises  many 
factors  offensive  and  defensive,  ine'nding  speed  and  en- 
durance. Different  percentages  of  the  total  displacement  are 
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ftuigiusd  tt  «4eh  of  theie  dependent  £Mtois  la  dUfercat 
deaeee  of  sMim,  variedont  in  tbe'  dlitributioB  9i  flw  ditplace- 

VUM  diSetcntietiDg  one  class  of  ship  {rom  another  class. 
Within  the  limits  of  any  one  class  these  variations  in  weight 

distributsoii,  fn  m  ^liip  ij  sl  ip,  are  comparatively  small,  biU 
there  stil'  r<;niain  Tiu;r.lifrli_-5s  j..o^sible  combinations  Of  com 
promises  wtuch  can  be  niao?.  The  rule  of  compromis'.'  ap- 
plies to  large  ahips  as  well  as  to  small  ones,  although  often 
less  appana^  in  the  ease  of  flic  fbraner  tbna  in  tint  «t  die 
latter. 

When  submarines  of  small  dilplaccincnt  are  propor- 
tioned for  high  Riiriace  speeds,  thc^  can  attain  tlieae  speeds 
«iid  also  liave  snSdent  liatlay  poirtr  to  do  cffcctMal  tnb- 
ucfied  mdc  Tbqr  nunt  of  iiccca^  be  veaidt  of  Itelted 
«ndarance.   A  harbor  or  coast-defense  lutmiarine  can  <to 

much  work  in  tlio  way  of  catcliiMg  an  cntmv  if  it  fias  a  sur- 
face 5pcc(i  ot  ij  to  15  knots.  o(  which  the  vessel  rn,Tk;np  only 
10  knots  is  incapable.  If  hi^^h  surface  speeds,  canibim  d  with 
great  endurance,  arc  desired  lor  effective  off-shore  work, 
larger  displacements  are  necessary.  In  such  vessels  it  may 
be  found  advisable  to  fit  triple  screws,  the  central  screw  to 
be  utilized  for  electric  propulsion,  and  when  cruising  at  an 
«coaomiaU  speed,  driven  by  a  small  auxiliary  engine:  tlie 
auxiliBTy  engine  conid  also  be  used  for  diarglng  tbe  atornge 
battety. 

nscussioir. 

,'!  til':.!!):  ! !i':xi'':'t>  -  Tii  .1  I.irfio  Ijd.it  it  will  be  necessary  to 
limit  tilt*  iivplh  of  submergence  of  submarines  on  account  of 
the  prohibitive  requirement*  for  strength  at  great  depths 

tV,  D.  Taylor. — Battleships  have  no  antidote  against  the 
•ttbmarine.  All  they  can  do  is  to  run  out  of  the  way.  The 
anbmarine  is  amply  armored  by  the  water  in  which  she  is 
immcned,  and  is  ptractically  immune  from  attack.  In  ex- 
periments on  the  renslance  of  snboiarincs,  certain  models 
iiave  itiown  critical  speeds,  on  reacMng  iri^  tiiey  would 
dive  at  once.  This  is  supposed  to  tatn  been  tiic  phenomenon 
which  ciiused  the  loss  of  a  French  submarine  some  months 
ago  It  '.Vii  ■;!<!  he  noted,  however,  that  these  critical  speeds 
are  high,  being  about  1.3  V  length.  This  is  seen  by  the 
«arvea  to  l>c  well  beyond  the  final  hollow  in  the  resistance 
curve,  and  hence  need  not  be  apprehended  for  voHseh  of  the 
usual  design  and  construction. 

M.  S,  Chacf.— It  has  been  suggested  to  give  d>e  elliptical 
section  of  the  hull  forward  a  vertical  Bia|or  axil,  wliile  that 
ait  could  have  a  horiaontal  tu$ai  axis.  Thb  would  lie  par* 
(icutarly  applicable  in  case  three  scr«ws  were  fitted.  What 
the  submarine  need?  ir.  the  w.iv  of  '-■•ci-d  is  greatly  increased 
speed  on  the  siirf.irc  of  the  water.  The  Speed  submerged 
;s  3  nutter  of  comp.^.r.ttively  minor  considernti  ■  ,  .i-^  also 
the  submerged  radius  of  action.  Surface  speed,  however,  is 
absolutely  required,  in  order  that  the  anbnarine  Biay  get 
within  striking  distance  of  its  enemy. 

No.  S.— IHotor  Boats  for  Naval  Service. 
B*  MVjit  eoMtnivctee  t,  a  mmii,  v.  i.  a. 

ASSTSACT. 

Although  this  paper  applies,  primarly,  to  the  introduction 
of  motor  boats  into  the  nav.1l  .service,  and  to  gasoline  engines 
of  the  lower  powers,  such  a«  those  in  successful  operation  at 
the  pnaent  time,  a  proposed  gasoline  (petrol)  Install.ttion  of 
aneb  greater  power  will  be  of  interest.  The  Sandard  Motor 
Gonstmetioa  Omipany  has  reocody  aiade  a  pmpositiaa  to  fur- 
nish a  dtoahkMCttflK  gaaoUae  en^ae  of  i,aao  lionepower.  con- 
siitinf  of  two  units  of  <SoO  horsepower  eadi.  coupled  together, 
to  be  installed  in  the  torpedo  boat  Mackentie.  This  machinery 
will  weigh  about  10  tons  less  than  the  present  steam  equipment 
of  850  indicated  horsrpf.rt  ■.  r.  inr!  ih-Te  will  be  a  furtVirr  !)4iving 

of  about  6  tons  in  the  weight  of  fuel.  The  present  machinery 


weigbs  39  ton^,  so  -.hat  it  is  tit  oma  apparent  what  a  propor- 
tionally large   aving  :tt  .veight  wilt  result  from  the  lubiti- 

tutiori  of  till'  gas  ihnc  equipment.  This  fact  alone  makes  the 
propr:sition  worthy  of  the  mos!  serious  consideration,  not  SO 
much  for  any  improvement  tii.it  will  result  to  the  Maclttnaie, 
,ts  for  the  experience  that  will  be  gained  from  such  an  inttalla* 
tion  in  connection  with  future  designs,  where  the  poetitrilities 
for  improvement  in  the  boat  as  a  whole  are  greater. 

On  tlie  other  hand,  it  is  believed  to  be  an  open  question 
whether  a  gasoline  installation  of  this  magnitude  can  be  made 
snUidentty  safe.  The  danger  of  destruction  of  the  boat  from 
caqdmrioR  or  fire  ftam  an  enenqf^  sheB  ia  great  and  may  be 
considered  by  some  sufficient  to  render  the  instailation  Ina^ 
visable.  In  order  to  overcome  this  as  far  as  practicable,  the 
gasoline  t.inks  should  be  located  low  in  the  boat,  and  pro- 
tected by  light  armor,  and  the  g.asninie  piping  also  should  be 
carefully  protected  from  po^i<ible  datitagc  from  shell  fire. 

PISCUSSION. 

R.  C.  MonlMgU. — Gasoline  is  dangerous,  in  spite  of  claims 
to  the  contiaiy.  It  may  be  ignited  in  tbe  mouth  of  a  can,  and 
a  Idtta  name  will  Iw  the  result  If  there  is  no  air  in  the  can 
there  will  lie  no  eaqiloeion,  but  under  oeitahi  densities  of  vapor 
and  certain  relations  between  air  and  vapor  an  expioiioo 
would  be  sore  to  occur.  A  great  danger  is  that  trooi  faalqr 
)oints.  About  the  only  way  to  obviate  this  wonid  be  hjr  dK 
use  of  double  copper  tanks  and  donbit  copper  pipas^  both  fitted 
with  a  minimum  of  joints. 

F.  C>j:s. —  ri.i-re  would  be  no  objection  to  carr>'ing  gaso- 
line on  deck  in  steel  tanks.  It  would,  however,  be  out  of  the 
qaestion  in  general  to  put  it  below,  largely  on  account  of  the 
iosutancc  risks.  The  gasoline  engine,  as  usually  built,  is 
singie-Bcting,  and  is  a  very  hardy  piece  of  mechanism,  the 
only  parts  which  are  delicate  being  the  carbarcter  and  the 
igniter. 

No^      Hlgh-SpoBd  Motor  Bm«b  far  Wanniw  Ua*. 
•V  nsaa*  t.  itmnsn. 

ABSiaMT. 

Several  nantifaetarers  are  now  prepared  to  deliver  from 

stock,  or  upon  short  notice,  18  and  2S-mile  motor  hoata 
equipped  with  gasoline  (petrol)  imrine  engines  (or  plearare 
ii.sc.  The  first  fast  boats  produced  were  designed  particularly 
for  racing,  and  developed  speeds  of  from  24  to  27  statute  miles 
per  liojr,  the  hulls  being  of  light  con-.t:  ik 'ii  ri  and  the  engines 
of  minimum  weight.  From  the  experience  in  building  the 
racing  launch,  the  high-speed  pleasure  boat  has  been  developed, 
wliicfa  fills  the  demand  that  has  long  existed  for  a  safe,  sea- 
wortliy  boat  that  could  cover  diataaeca  over  the  water  ia  the 
shortest  possible  tima. 

While  the  principal  dtavdepnent  of  tlie  Mgfa-specd  laaadiea 
has  been  in  the  open  type  of  boat,  attcntioB  baa  lately  been 
given  to  the  cnbin  launch,  affording  still  further  protection, 
comforts  .md  carrying  capacity,  combiiu  d  with  Itigh  speed. 
In  a  40-foot  by  S-foot  beam  cabin  liuf.ch  of  itniqoe  design,  the 
tni  tor  is  placed  forw.  r  '.  protectc<:  wrh  hi:iging  hood;  con- 
trolling levers  aitd  siccfing  wheel  being  located  in  the  engine 
cockpit.  The  boat  is  handled  and  the  engine  controlled  by  one 
man.  An  open  space  covered  by  the  cabin  roof  adjoins  the 
engine  compartment,  separ.ited  by  a  glass  wind  shield ;  with  a 
canmiodiotts  cabin  aauddiipSi  incloied  by  plate  glaae  windowi« 
with  Imffet  and  toilet  oompartments.  The  scantlings  and  de- 
tails oi  construction  are  light,  but  found  to  be  substantial 
The  boat  is  equipped  widl  a  6«j'Iinder,  yj-horsepower  engine, 
with  which  power  a  speed  of  i&SlS  atatale  miles  an  hour  ha* 
been  obtained. 

The  poft'^ibilirie'.  of  further  development  of  the  high-speed 
motor  boat  for  pleasure  u«e  arc  limited  only  in  details  of  hull 
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■ad  engine  floastruetion,  th«  aim  being  to  <t(aign  aad  Imild 
bottt  OM  hM  cdnform  to  th«  high-cpecd  giMiluie  matiiie 
cngliic,  wfakh  b»  made  postiUc  tlii»  new  Ijrpa  of  power  boot 

No»  T    ffWHM  OkiMWHOM  on  MotW^PMlMllOd  VMMli« 

•T  wnuAM  ».  m**««. 

ABSTRACT. 

There  are  several  detailji  wherein  the  general  treatment  of 
the  design  of  motor-propelled  vessels  must  differ  from  that 
for  steamers.  The  reason  for  this  is  that,  except  in  vessels 
designoil  icr  «cik:ii  c.iuy.t.g,  or  iHr  craft  of  very  hiijli  ".pi-cd, 
the  designer  oi  the  motor  v<'>>s<'l  is  troubled  to  know  how  to 
get  rid  of  the  excessive  buoyancy,  quickness  o(  motion  and 
genera)  liveliness  whicii  resylt  from  the  lighlncsa  ol  the  pn>> 
pelKng  nacbineiy  aad  tud.  Oa  a  given  length  a  fairty  liberal 
beam  is  usually  neeetaaiy  to  provide  tbe  ■ccoumiodatiDHS 
rettttired  by  moat  ownerti  Soffieient  disphcemcnt  is  obtained 
wiib  a  very  shoal  body,  and  unless  the  weights  are  distributed 
in  such  a  way  as  lo  oflFset  it.  there  is  a  strong  probability 
lluit  the  vessel  will  be  very  uncomfortable  on  account  of  quick 
rolling.  This  can  be  reduced,  to  a  certain  extent,  by  keeping 
down  the  area  of  the  load-water  pUqCi  and  placiiig  some  of  tbe 
weight  fairly  high. 

In  the  Bermuda  race  h;u!  i  r.iiucally  no  opportunity  to 
try  the  boats  against  a  head  sea.  Both  during  the  race  and 
on  the  return  trip  all  the  Strong  breeaea  experienced  came 
irooi  abaft  the  beam;  but  oo  aeveral  other  occasions  I  have 
been  in  craft  of  Hbh  sort  m  comparatively  rough  water,  and 
have  foand  them  astonishingly  good  sea  boats.  If  anything, 
die  tendency  is  to  recover  too  quickly  after  plunging  into  a 
sea.  Tills  is  due,  fii  course  to  the  exlrcnu  ly  lii^h  proportion 
of  reserve  buijy.-!i(;>  to  dispLlcement,  and  results  in  out  f  uilt— 
a  tendency  to  pound.  On  account  of  this  it  is  not  al«.-;v;  .m 
objection  to  put  ,n  certain  :iinoiint  of  weight  near  the  cntls. 
on  the  same  prniciple  that  I  advocate  spreading  weights  trans- 
versely. Al.io.  1  believe  tliat  the  lines  both  forward  and  aft> 
but  especially  forward,  of  a  light  displacement  molor-driven 
vessel,  should  be  Icept  considerably  finer  than  would  be  found 
ncccssanr  on  a  aloamer  of  the  same  siie,  A  oomparativelr 
minor  matter,  to  dte  another  point  of  difference,  is  tbe  rudder. 
I  believe  a  motor  vessel  win  generall}-  require  a  larger  rudder 
than  a  steamer.  \Vc  found  on  t'-.c  IJaho  th.it  it  v^.is  (lifficult 
to  meet  her  with  sufficient  qui^kiicss  tu  avoid  considerable 
d>:\  i:iii  Ml  from  the  course  when  running  before  a  sea,  even 
will)  a  i4lhtr  large  rudder  area  for  her  size. 

It  does  not  require  a  prophet  to  foresee  that  in  tlie  very 
near  future  owners  of  motor  yachts  will  rebel  at  the  cost  of 
gasoline  (petrol).  Even  now  its  expense  is  prohibitive  for 
commercial  tue  in  high  powcra,  and  the  building  of  gasoline 
jncbta  has  nndouMedly  been  restricted  by  >ta  eoat.  As  alterna- 
tives we  have  kemscne  and  prodncer  gas,  nsado  either  from 
coal  or  heavy  oils.  There  secns  to  be  no  difficulty  in  the 
opefalion  of  certain  types  of  motors  by  kerosene,  but  in  some 
instances  of  which  I  have  known  there  have  been  decided 
drawbacks  to  its  use.  .\t  ilie  same  time  the  reduction  in 
expense,  although  amountiuff  to  nearly  50  percent  as  compared 
with  gasoline,  does  not  '.miL;  ilie  operating  cost  as  low  as  that 
of  a  good  steam  plant  I'or  a  moderate  sized  vesscL  Of  the  use 
of  crude  oils  and  distillates  we  have  not  had  much  experience 
in  this  part  of  the  country,  but  on  the  Pacific  coast,  vessels  of 
130  feet  and  over,  wliidi  are  driven  hy  engiaes  using  crude  oil, 
an  net  tmoomnuia  On  the  whole,  the  use  of  pradtwer  gu 
from  coal  seems  to  proo^  the  best  results,  both  for  yachts 
and  commercial  vessels,  although  when  expense  is  not  an 
object  gasoline  will  continue  to  be  used.  This  will  undoubtrdly 
be  the  cast-  with  :i  K"';it  ni.iny  srr..ill  Uur.chcs.  all  5pepil 
launches,  submarines  and  vessels  such  as  torpedo  craft,  which 


jANUAiy,  ipsBL 


may  be  driven  fay  motors  in  tlie  futnrt.  For  yadits.  the  u^ 
diall  producer  widi  hard  ooal  wilt  probably  be  employed,  bat 

the  type  to  be  used  is  at  present  a  matter  which  concetnt  tile 

engineer  rather  than  the  architect   There  aectns  to  be  no> 

re.if.'iii  v,r.y  is  firoduccr',  substantially  like  those  ir.  •  pcr.itioo 
on  lamS,  caniio:  bi-  used  .suecessfully  on  ships,  ni;.'.  in  com- 
bination  with  .111  rtijriiTt  inotor  thfy  ."illcr  very  g:c.'it  .iiU-an- 
tages  over  steam  plants.  With  a  good  producer  a  ihermat 
efficiency  of  fi/  percent  can  be  reached,  and  I  understand  that 
it  is  perfectly  safe  to  count  on  75  percent  under  orditary  ser- 
vice conditions  of  operation.  Tbe  fnd  coninmpiion  can  be 
figured  safely  as  half  that  of  stcank 

nisciuBioif. 

A.  C.  SmUk^Tht  Btt  intension  of  tbe  liaho,  as  originally 
fitted,  was  7  feet ;  that  of  the  Ailta  Cr  iif:  unly  3  feet.  The  CM 
of  the  Idaho  was  reduced  by  cart  fid  nttriit^on  to  the  stowage 
of  weights.  th<-'  ij;ii-ijli;-.r  ini':  .li;'  r  r  lyr.ts  bring  slouf  l  well 
forward  and  wcil  aft.  The  weights  in  the  Craig  were  largely 
amidships.  The  ideal  type  would  seem  to  be  aomc  aort  Ol  n 
compromise  between  these  two  boats. 

F.  L.  Du  Bosque. — The  producer,  as  applied  on  shipboard, 
requirea  considerable  apace  and  weight,  and  gives  off  daa- 
gerOns  gaaea  gises  which  are  poiaanaiia  fiir  respiratioa. 

S.  A.  St*vtHt.—\t  would  appear  tint  the  only  way  to  dia* 
idace  gaaoline  is  by  the  development  of  some  cheaper  or  beltar 
'nel  as  a  substitute. 

PArsaS  lEAD  nUDAY  MORNINC. 

No>  8.  Two  New  Reveinie  Cottera  for  Special  Pnrpeaee. 
vt  t.  tu  W'Mxitna,  aaatBsaa-iB^anv,  v.  ik  a.  c.  a 

ABSTRACT. 

Those  familiar  with  conditions  existing  on  the  Pacitic  coast, 
with  especial  reference  to  the  Northwestern  part  of  the  United 
States  proper,  arc  aware  of  the  e.ttreme  hazards  of  wind, 
currents  and  foR  encountered  by  navigators  in  that  locality. 
The  entrance  10  Puget  Sound  through  the  Straits  of  Juan  de 
FhKa  is  pBlticularty  dangerous,  as  throughout  at  least  liaif  the 
year  fogs  and  haae  prevail,  and  at  all  times  erratic  currents 
exist  whidi  are  but  little  undenlood.  even  by  men  who  navi- 
gate dieso  waim  constantly.  Deep-water  aoumKngs  majr  be 
obtained  close  inshore,  so  that  not  mudi  dependence  can  be 
placed  on  the  lead  and  line  when  vessels  are  headed  in  the 
straits.  In  the  past  half  century  nearly  seven  hundred  lives 
have  been  lost  in  the  immediate  vicinity,  to  say  m  iliinn  of 
millions  in  property.  Numerous  (ialliative  scheme*  have  been 
suggested,  among  them  being  international  life-saving  stations 
along  the  Vancouver  coast.  This,  however,  proved  inad- 
visable, and,  finally,  after  mature  consideration,  it  was  rcoooi* 
mended  that  "a  fivst-dass  ocean-going  life-saving  steamer  or 
tng,  officered  and  manned  by  die  most  ddllfnl  life-saving  erew 
mShUktt  ihould  be  stationed  at  Ncah  Bay  (vAich  is  within 
5  miles  of  Cape  Flattery  and  the  entrance  to  the  struts,  and  is 
the  only  available  harbor  in  that  vicinity),  to  be  equipped  with 
the  be«l  possible  appliances  of  surf  boats  and  lifeboats  and 
with  a  wireless  telegraph  ipp.ir.itus." 

It  is  believed  that  the  design  of  the  life-saving  veij<-l  con- 
templates the  furnishing  of  every  known  device  of  :iii> 
tical  value  which  can  be  of  service  in  saving  life  at  sea.  Sum- 
marized, the  special  equipments  of  this  vessel  are  as  follows : 
Two  self-bailing  and  self-figiiting  lifeboats;  life  raft:  line- 
throwing  gun;  breeches-buoy  appnntns;  complete  equtpmcnt 
of  life  bnoiys  and  life  prcaervera;  wireless  telegraphy:  Ardds 
system  for  night  signaling;  additional  searchlight;  wredifair 
apparatus  for  pumpliig  out  vessels,  and  fire  extingnlahing 
apparatus. 

Floating  wreck*,  or  derelict*,  as  they  are  commonly  termed, 
drifting  aimlessly  in  the  paths  of  ocean-going  vessels,  have  been 
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■  consunt  menace  to  s«arfaring  men  for  years  put  To  the 
men  on  the  bridge  of  a  fast  trans-Atlantic  passenger  steamer, 
the  thought  that  at  any  moment  they  may  crash  into  a  halt 
Hibmerged  wreck  and  cause  the  loa  of  their  vessel  is  any- 
Ihuig  but  emiarl&w,  Other  this*  in  their  fvih  at  are 
diicemibb  Igr  fi|ht«,  or  can  to  located  Iqr  •%im1«  in  foga; 
even  ieeVrg*  make  Itieir  presence  known  by  kiwerinir  tern- 
pcriitiircs.  Ii'.it  the  spcctcr-likc  rfcrr'ict  gives  no  indi:atinns  of 
its  wlicrcabriLits.  Tlic  danjfcr  oi  collision  with  tliesc  f^u.^ting 
ol'Slructi;in5  is  krov.ii  to  ail  v.hit  tra.'il  by  sta,  yet  iititi!  tlii^ 
time  no  systematic  ettorc  iias  ever  Ueen  made  to  rid  Uie  ocean 
of  these  menaces  to  navigation. 

The  United  States  government,  always  foremost  in  any 
movement  to  promote  the  interests  of  humanity,  hn$  finally 
bedded  to  be  the  pioneer  in  is  hoped  will  be  an  inter- 
national system  for  removal  of  dertlicis  from  the  aoit  frc* 
quentcd  paths  of  ocean  travel.  To  that  end  Cbngress  recently 
passed  a  bill,  appropriating  $250^0  (£51,300),  (or  the  con- 
stniciioa  of  a  vnael  to  be  need  exelnsiveiy  (or  derelict  de- 
stroying. 

Discvssmt. 

R.  S.  J?tf<y.— The  derelict  destragrer  onght  to  have  tiMring 
nachtnet  if  it  k  going  to  auecaed  in  getting  hunbcr-iaden 
derelicts  Imo  a  position  when  Aey  can  he  hmhen  np  witiiout 
danger  of  leaving  floating  wrccVage  in  the  paths  of  sTiip; 

S/>fn,,r  }ft!!er. — A  breeches  biicy  a  -.ery  goo  1  coiilri- 
vance,  iiid.  although  the  passenger  is  aimosl  .-rrtairi  ir:  (jtl 
vtry  net.  and  is  sometimes  brought  aihorc  li.tlf  drruned,  or 
r  iht  rwisc  suffering  from  exposure,  it  is  not  on  record  that 
siiy  life  has  ever  yet  been  lost  in  this  way,  once  tlie  journey 
from  the  <ihip  was  started.  In  the  United  States  alone,  in 
ipo6t  no  la^  than  189  passengers  were  carried  ashore  in  this 
way.  In  the  case  of  the  B*rKn,  last  February,  it  «u  at- 
tempted to  rig  np  this  device  from  a  sh^vMch  proceeded  out- 
side the  wnedc  Tlie  sea  was  so  high,  however,  that  the  Knes 
snapped,  and  the  device  could  not  be  operateil  at  all.  The 
present  device  for  the  life-saving  vessel  described  consists 
of  a  common  coast  breeches  buoy,  with  the  addition  of  an 
automatic  ru  l  1:;  thi  riik;iin-  n-mn  I'lit-  r-'  1  will  take  in  and 
pay  out  the  rope  as  fast  as  the  vao'ing  tension  on  the  line 
cails  for  it. 

No.  9.— Tcet  on  Ibo  StommMp  Oovermr  CoUw 

■r  nor.  w.  s.  lilaxb  *hd  b.  a.  ivnsTT. 
(This  paper  will  be  found  at  page  ai.) 
nscvssioH. 

Andrew  FUlcher. — The  test  was  manifestly  unfair,  because 
apparently  of  inadequate  and  incomplete  preparations.  The 
curve  of  speed  on  revolutions  per  minute  shows  that  the  pro- 
peller lost  eficiency  just  above  17  knots,  which  is  at  variance 
with  the  facta.  In  our  teals  of  this  ihtp  the  was  run  up  to 
IP  loMNa  withont  such  loia  of  cttdency.  On  her  run  from 
New  York  to  Boston  with  a  green  crew,  die  averaged  for  14 
hours  35  minutes  a  speed  of  18.13  knots,  and  459.3  revolutions 
per  minute.  In  the  present  test  the  boiler  pressure  was  only 
ijS  injiiTiiJ?,  in  place  of  150  pounds,  designed,  whii  h  umsi  h.i  .  e 
had  a  marlced  elTect  on  the  economy.  The  figures  again  show 
an  e%'aporation  in  the  boiler  of  10.65  pounds  of  water  for  each 
pound  of  coal.  This  must  have  been  very  remarkable  coal. 

D.  W.  Taylor. — The  conditions  must  have  been  totally  un- 
suited  for  speed,  or  else  the  kig  at  high  speeds  was  mireUabie. 
Hie  curve  shows  an  increaae  of  s)i  knots  far  an  hicreaie  of 
SO  revohitions  from  joo  to  3S0k  while  «he  increaae  of  50  fcvo- 
hstiona  from  495  to  475  shows  an  faierease  of  only  $4  knot 

F.  M.  Whteler. — It  would  appear  that  the  extra  vacuum 
used  coal,  and  that  the  blower  also  used  coaL  These  would 
have  Aeir  effect  upon  the  comnnqition  per  horiepower  of 
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the  engines.  Some  years  ago  in  the  cndier  Ntm  Ymit  a  test' 
was  made  to  determine  die  additional  power  required  in  the 
air  pump  for  an  additkm  ol  i  indi  to  the  vacuum,  and  at  a 
Iptre  UIm  this  the  addition  was  very  great 

No.  10.— AppOancca  tor  Manipulating  LMebonto  on 

ar  aasL  wn*. 
Aunucr. 

The  prineipal  rciiiiirements  of  an  ideal  system  of  davtts, 
such  as  the)'  pre-ciit  themsehe.^  to  me  after  several  Ycar<  of 
keen  iu4  cireiul  =.tiirl>  arc:  11)  The  boat  mii:-t.  ta  all  cir- 
cumstances, and  in  every  position,  be  under  efficient  control. 
(2)  A  moderate  list  of  (he  ship  must  not  prevent  or  appre- 
ciably retard  the  manipulation  of  the  boat  (3)  The  mech- 
anism should  be  of  the  simptest  possible  nature,  and  always 
'^t-at-able."  (4)  The  manaer  of  manipulating  the  davtts 
must  be  such  as  to  preclude  any  neeessiQr  for  expert  train' 
ing>  and  all  poiaPnlity  of  eonfuaitm  ta  cases  oi  aeddeiit  (5) 
Cost^  weigbti  and  dcdt  space  occupied  ate  all  tnattcia  widdi 
mutt  be  taken  Into  account,  even  if  th^  do  not  cone  wifhm 
the  ^r,  pe  of  the  subject,  when  treated  from  a  strict  '%f^ 

s.T.  iiiK  '  point  of  view. 

Shiiibiii!i:er:-  d.)  i.l  t.  as  a  rule,  welcome  deviation^  irom 
orthodox  dciigus ;  that  deviations  must  ultimately  cmr..-.  I  am 
nevertheless  more  than  ever  confident.  .At  .1  time  when 
scarcely  a  month  passes  without  witnessing  the  birth  of  ^ome 
new  leviathan,  each  exceeding  its  forerunner  in  spte  1  and 
passeugcr-faearing  capacity,  tlie  compelling  necessity'  for  such 
vessds  to  he  fully  equipped  with  Kf^-iaving  appliances  of 
tiie  hii^at  order  is  a  fact  wkkft  cannot  fail  to  fluusi  itadf 
with  an  added  fome  and  conviction  upon  the  dbicrvadan  of 
the  most  cations. 

DISCUSSION. 

Lnvis  A'lVoji.— When  such  improvements  as  the  prrsent 
come  up  for  attenboa,  they  will  be  filled  whenever  demanded 
by  the  owners.  II  la  not  usual,  however,  for  the  diipbuiMer 
to  go  to  this  expense  unleas  required. 

JtelMd  Athucrkj-lhut  davits  aimply  put  the  boats  over 
Ifae  side,  but  provide  no  special  nuMt  for  loweifng  them  into 
the  water.  It  would  seem  Oat  tMs  addition  would  make  them 
much  more  valuable. 

Frank  E.  Kirby. — This  device  has  a  large  advantage  over 
the  usual  davits  in  that  it  requires  onl;.  orse  set  of  fati^,  that 
for  lowering  the  boat.  The  iis  ia'.  dcvii  e  ha«  an  additional  set 
for  operating  the  davit.  The  iiropotitinn  to  Jtore  the  boats 
on  decks  much  nearer  the  water  must  cuiniiicnd  itself  to 
shipbuilders. 

Axel  Welin. — The  pitch  angle  on  the  thread  by  which  the 
davit  is  run  out  is  just  a  little  below  the  angle  of  repose.  As 
a  result,  the  boat  will  not  mn  out  by  it*  own  w«iaib.t,  tmless  it 
is  operated  by  means  of  the  crank.  Loweruig  of  the  boait  may 
be  aeeomplished  safely  by  means  of  brakes  or  winches,  but  in 
the  present  installations  it  has  been  desired  to  keep  tho 
mechanic;)!  .i'-  ^Imple  as  possible.   A  winch,  however,  may 

be  fitted  if  de-ireil. 

PAFSaS  R£AD  rslDAY  AFmNOON. 

Mo.  ||.-Tto  Ttanaporlatloii  df  RptHgimitod  mm 
to  Panama. 

av  aeiAwa  au-wokk. 

ABSTSACT. 

TUa  paper  gjvca  a  description  of  what  has  been  done  in 
the  way  of  transpoctatioa  of  refcigerated  meats  to  PanasM* 
for  the  use  of  the  tiiousands  of  men  located  «■  Ac  lalinw 
and  engaged  in  the  construction  of  fho  PMatna  Caoat.  Tlie 
fleet  consisted  of  five  aleamers,  only  one  of  which  was  provided 
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with  medttnical  refrigeration.  The  sy-itcm  was  the  ammonia 
cotnpre**ion  system,  and,  in  the  tilting  out  of  three  of  tl)e 
'■■.lii.r  :i  iir  vl-.v.N,  ;hc  ',.i:!.c  5>.,lom  was  cinploycd.  The 
jiaiH T  gives  a  very  complete  dcscrtptiou  of  the  in»tallatioiu 
fitted,  and  gives  u  well  t  log  showiag  the  opmAoaa  of  the 
lilantt. 

Expakmn  is  bofh  the  fittHig  and  the  operation  gave  rise 
to  reoaaimeiidationa  of  varioiu  aorta,  it  being  (otuid  advia* 
allies  ior  instance,  to  nae  galvaniaed  meat  raila;  to  giw  a 
thin  emt  of  graphite  to  whatever  Uacic  pipe  had  to  be  nied; 
and  to  line  the  refrigerating  room*  with  galvanijted  iron,  it 
being  found  easier  thus  to  keep  them  clean.  The  refrigerating 
machines  fitted  included  one  5- ton  plant  and  two  of  73^  tons. 

tnacussiow: 

Ltrt^s  Nixon. — The  improveincnts  and  ing-niiity  shuAn  in 
fitting  up  these  vessels  for  their  work  have  resulted  in  a 
paper,  in  which  the  author  should  hc  COnsiBemled  for  the  ffac 
details  and  general  completeness. 

R.  R.  Row.— Coif  baie  may  be  recommended  for  insiilaltan. 
This  weighs  about  13  ponndf  per  cubic  fool;  and  abaolalely 
prevents  all  sweating,  which  would  olherwiw  corrode  the 
V  tnctaL  It  is  more  cxpcnshre  than  cork,  hut  seens  to  do  the 
work  better. 

No.  12.— Two  Inataocea  of  Uanaual  Rapobt  to  Vaanelt 

*r  4ssisr«aT  MTAL  waiaifwaa  w.  &  laauusnB.  jm. 

AB5TSACT. 

The  coilic.^  .W-ro  grcmnded  nhoai  tUc  ist  o!  Aiiguit,  1906,  off 
the  Southeast  Light,  Block  Island,  and  rolled  back  and  forth 
a  number  of  dayi  on  a  stony  bottom.  The  crew,  movable 
stores,  boats,  etc.,  and  abottt  fifteen  hundred  tons  of  coal 
were  taken  ashore,  and  the  wrecker  had  charge  of  the  ship 
until  the  wa«  Tuially  floated  and  towed  to  New  London. 
Conn,  where  the  work  was  continued  of  renoring  coal  and 
operating  the  wrecking  ptimpa.  On  Aug.  ao  the  vcasd  was 
drawing  n  ftcl  aft,  and  ^  ftct  3  indiea  forward— her  normal 
draft  would  have  been  abotit  11  f^et  aft  and  9  feet  forward. 

An  examination  1  tf  c  liuti-im  after  the  v'-  =  r-rl  w.t  dnckcvi 
showed  the  following  conditions:  The  main  kcd  was  more 
or  less  bent  and  dented  for  its  entire  length;  there  were  three 
l.irge  holes  in  the  outer  bottom  plating,  one  at  the  turn  of 
starboard  bilge  well  forward,  one  at  the  turn  of  port  bilge 
slightly  forward  of  amidships,  and  one  in  the  engine  room 
through  the  port  garboard  strake.  There  were  numerous 
smaller  holes  below  turn  ei  bilge.  Many  butts  and  seams 
had  been  started;  many  platca  were  bent  and  torn,  and 
frames  crushed  in:  numerona  rivets  were  out  or  loose,  and 
calking  was  generally  started;  the  bilge  keds  were  torn  and 
portions  hanging  loMe.  There  w.is  buckling  nf  flcxirs  .ind 
longitudinals  in  numerous  places.  The  vessel  was  somewhat 
hogged,  and  bulkheads  had  leaker.  'i.hIIv 

Temporary  repairs  were  made  by  co\triiit;  the  worst 
noli-;  :inrj  rht-  indi-7itartons  in  their  vicinity  wiih  spruce  fur- 
ring-olY  pieces,  giving  a  smooth  surface  outside  on  which  .i 
temporary  sheathing  of  3  by  3-inch  spruce  was  bolted. 
Elsewhere  the  leaks  were  stopped  by  calking  and  renewad  of 
livcta. 

The  peraancnt  repairs  made  provided  for  strength  and 
watertightnesa,  and  while  they  did  not  put  the  vessel  in  htf 
former  condition,  th^  were  eommenaurate  with  the  value  of 
the  remainder  of  the  ship.  Wherever  the  bottom  plating  re- 
quired renewal,  on  account  of  lirtrc  holes  or  torn  plates,  the 
frames,  floor  plates  and  longitudinals  were  also  found  to  be 
in  such  poor  condition  that  they  had  to  be  cut  away  and  re- 
newed. The  small  holes  in  the  plating  were  patched  locally. 
All  sheared  or  loose  rivets  were  replaced  with  larger  rivets, 
after  reaming  the  rivet  holes.  No  reverse  bars  or  inner 


bottom  plating  was  renewed.  Forward  on  the  port  side  it 
was  necessary  to  straighten  the  reverse  bars  in  a  few  places. 
In  a  jiunitHT  of  places  dent.',  were  Tiiiiovnl  ,iru]  irimes 
straightesifil  by  heating  them  in  willi  jirMaaliiig  bii:ti«9. 

It  was  reported  in  April,  i<-/o~.  irdtn  a  pri  liinir.-iry  1  x.iniin 
aiion  of  the  planking  of  lightship  No.  66,  that  several  bolts  in 
the  undcrbody  had  been  destroyed  by  galvanic  action,  which 
might  be  uken  as  an  indication  that  serious  detcrioratioo  of 
the  bstenings  of  the  vessel  had  taken  place.  Owing  to  the 
method  of  eonstmetion  of  the  vessel,  a  good  examination 
could  not  be  made  without  removing  tiie  copper  and  wooden 
sheathing;  The  vessel  was  therefore  docked  in  the  New 
York  navy  yard  for  this  purpose,  and  also  in  order  to  make 
nfci's^.iry  rtpair'.:  vilifTi  •(;!'  i-fmilnif'!)  nf  tlic  txitiom  was 
fo'jnd  tr  rio  nnicli  more  vrricus  ili.^n  hail  bctti  supfKiscd,  prc- 
5cn;inp:  nn  cxtr.iorditi.iry  c-'i.sf  i' i  ".>;<■  dangerous  result.';  of 
electrolysis  and  corrosion,  resulting  from  using  in  the  con- 
struction of  the  hull  of  a  vessel  mctats  wMcb  are  cleotrO' 
positive  and  negative  to  each  other. 

In  Order  10  renew  defective  bolts,  it  was  necessary  to  re- 
move the  water  tanks,  the  cement  covering  the  keel  platea, 
and  the  eoal  huikcr  liamgs,  Then  tfic  copper  shcadilng  and 
oak  sheathing  were  removed,  and  all  the  iron  holts  and  nuta 
securing  the  planking  to  die  frames  were  replaced  by  naval 
brass  bolts  and  nuts,  the  holes  through  frames  being  reamed 
ont  and  ^-inch  naval  brass  bolts— that  is,  14  inch  larger 
diameter  tiMn  the  original— fitted. 

DTSCUSSIOK. 

F.  L.  Dh  Bosque. — .\  single  sheathing  of  copper,  fastened 
in  the  usual  way,  soon  loses  its  value  and  the  fasliMiiRS  are 
wasted  away  Muntz  metal  protects  the  bolts,  tnit  m  nnce 
destroys  the  iraiuLiie  ot  the  sinp  l)v  corrosion,  .X  sui^K^s'f'l 
cure  is  the  use  of  galvanised  iron  for  sheathing  in  pi.ice  of 
copper.  It  is  not  so  durable,  having  to  be  replaced  every 
sixteen  or  eighteen  months,  as  in  the  case  of  zinc,  while  cop> 
per  will  last  two  or  three  years,  when  obtained  of  the  grades 
now  generally  in  the  market.  The  cost,  however,  is  less,  not- 
wi^standhig  tiie  greater  frequency  of  renewal,  and  the  eor- 
rosive  effects  with  regard  to  the  hull  arc  almost  entirely 
eliminated. 

/-  A.  Purer. — The  use  c:  r,  tnp' i^ition  sheathing  in  the  i  -'^r 
of  a  light  vessel  is  not  so  much  to  prevent  fouHng  of  the 
bottom,  which  is  mumporiant  with  Ihcae  veasels,  but  to  pro- 
tect the  hull. 

U'illiam  McEnlee.-^lhc  cruiser  A'rtp  OrUms  is  sheathed 
with  teak  on  the  outside  of  ^<-inch  steel  plating.  A  compo- 
sition casting  for  a  sea  valve  has  been  run  through  the  hull  in 
a  iwmber  of  places,  and  is  connected  directly  to  the  steel  of 
rtie  inner  and  outer  bottom.  In  tglit  of  the  direct  contact 
of  the  metals,  however,  no  corrosion  seems  to  ham  taken 
place. 

IV.  J.  Baxier.~Thc  frames  of  the  light  vessel  in  question 
were  not  injured  in  any  way.    With  the  present  method  of 

h;'Li-,cr  -iij-'prr  sbe-thi-- lt  it  is  possib!''  lo  w,-it;li  inr  ilplfriora- 
'ir,:-.  nrvd  ;ij  remedy  it  when  it  comes,  \\  ti'i  s.iKani7r(1  iron 
•  nihiiip  can  be  seen,  and  a  serious  aci  Mlint  mli.-lit  rcult 
from  a  comparatively  light  Wow  on  a  part  so  badly  corroded 
beneath  the  surfaee  as  to  he  spongy. 

No.  lJ.-Wooden  Sailing  Ship*. 
■V  a.  *.  oowKuisanaa 
AWIMCr. 

.Although  there  were  French  and  English  scientists  as  early 
as  the  middle  of  the  eighteenth  century  who  made  accurate 
calculations  of  dispLicemcnt  and  stability,  vessel  models  were 
but  little  alTecled  by  these  studies,  and.  tmtil  the  latter  part 
of  the  last  century,  shipbuilcl'rp  ^tii;  .:i-,tiriniirr[  }ye  an 
"art"  and  a  "mystery,"  To-day,  the  steel  vessels  are  minutely 
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figured,  and  aoeunte  drawingi  are  faniifhcd  for  every  put 

of  die  fltnicture;  each  man  does  hii  allotted  pM,  and  the 
■him  as  H  were,  is  apparently  built  bv  draftstnen  and  bcrfter- 
tnakcrs. 

The  men  who  turned  ont  the  wooden  tonnage  usiiaily  con- 
structed the  entire  liiir.,  'r.!!!:!-,  phuik.  reilmg,  deirkb  a!i<l  loincr 
work.  Ihcy  wet«  u»u,*Uj  caikers,  painters,  spar  makers,  and 
riggers  as  well  ,i»  carpenters;  men  of  wonderful  resource, 
self  rcSiant  and  skilful.  They  had  been  trained  by  long  cx- 
p  ri:;:Le  and  by  the  traditions  of  their  forefethen;  and  had 
learned  by  numy  UiluKi  and  disasters  wfamt  to  avoid.  Pro- 
gress had  been  ^incd  alaioit  wholly  by  devdofRKut  The 
model  of  eadi  venel  was  derived  fran,  and  wa»,  in  fact,  the 
natunl  fnowth  of,  thoae  immedlateiy  preceding  it  Anything 
radically  different  was  quite  properly  discouraged,  there  being 
no  thorough  workable  knowledge  of  the  natural  laws  of  sta- 
bility, fl.-.l.itiiiii,  iiiiirK.ili  in  i  f  the  i;r.s  'jt  tlie  1  'tnposition 
and  rcscliiiinn  i.i  (orce-',  .is  to  tlie  probicjn  of  propul- 

»ion  by  -.iiU 

It  is  unlikely  that  any  more  iargc  wood  square-riggers  will 
be  built  for  long  voyages,  a  steel  hull  having  many  advan- 
tage*. The  hull  can  be  subdivided  by  the  bulkheads  and  a 
doable  bottom.  >u  to  make  a  vessel  practicaUly  nntiidcablet 
m4  In  case  of  fire  it  can  be  kept  mder  better  control  than  in 
a  wooden  ship.  And,  most  fanportant  of  all,  the  steel  hull  can 
he  made  absolutely  strong  and  rigid  and  perfectly  tight,  the 
shell  plating  being  practically  continuous,  and  in  a  sense  suffi- 
cient to  hold  the  entire  structure  w::liinii  t:,e  Hiini'  ■,  rmj  ni 
ni.irked  contrast  to  the  plank  of  the  wood  vessel,  where  each 
piece  is  aiiaclied  only  to  the  tranic^.  whidi  in  twii  are  ootn- 
|>o>fd  of  comparatively  short  pieces. 

The  construction  of  wooden  vessels  has  varied  but  slightly 
during  historic  times.  White  oak  has  always  been  used  when 
it  was  procurable  for  keel,  fcailMH^ctiling.  plank  and  beams.in 
iact.  for  the  whole  structure  cmsept  the  deck  and  deck  erec- 
liont,  where  pine  has  been  almost  always  employed.  Re* 
cently  mahogany  and  teak  have  been  imported  frani  dit 
tropics  for  all  deck  erections,  and  frequently  entire  decks 
are  now  made  of  this  material.  Oak  has  become  scarce,  and 
the  price  has  increased  enormously  in  the  last  one  hundred 
yea-s  Tl,i>  has  led  to  the  siihstitiiiion  of  other  woods  im 
plank,  1  eitins  and  cetHnk'  and  even  for  the  frames.  GeorRi.i 
pine  is  now  uni.i  rsally  u^ed  for  plank,  ceilmg,  keelsouii  a:i'i 
beams  in  the  large  cargo  vessels  built  in  New  England.  In 
New  Brunswick  and  Nova  Scotia  many  successful  schooners 
and  even  ships  have  been  constructed  entirely  of  spruce,  but 
for  the  largest  vessels  as  now  built,  spruce  would  not  be 
saitable,  becauie  of  the  comparatiTcly  small  sise  of  the 
timber. 


.■(.  /.  Du  Bois. — A  number  of  fast  s.iilinc  vessels  designed 
by  Steers  might  have  been  mentioned  in  the  article,  these  in- 
cluding ilie  f.ini  )  )■  ,ii>uri,a:  the  frigate  Niagara,  which  laid 
the  first  ocean  cable,  and  tJie  sloop  Lanfajter.  The  latter  was 
the  most  beautiful  design  ever  included  in  the  United  SlatCt 
navy,  and  was  known  as  the  "naval  yacht." 

E.  A.  Strvens. — The  yacht  Safpho  has  a  recorded  speed  of 
inore  than  i6  knots  lor  several  hours,  She  lowered  the  sail- 
ing teeord  factwccn  New  York  and  Great  Britain.  It  may  be 
remarked  In  general, however, that  a  vessel  built  for  extreowly 
high  speed  for  a  short  diautice  Is  asuaUy  the  retnll  of 
sacrificing  qualities  maMnf  lor  the  hti^MM  tverate  speed  in 
a  long  voyage. 

II'.  F.  Palmer.  -T'-.c  ■iiferf^V:  '.vfth  ■•khi.li  T  connected 
maintain  a  fleet  cf  fifteen  f>r  '.'.strrn  fnre-rir.l  a''t  waiting  ves- 
sel--  in  the  co-thnp  bii5ini-s^  Tlii*-  vritr  will  ]w  rntiuiletrd 
with  a  return  of  about  3^  percent  in  dividends  on  the  original 
coat  of  the  fleet  We  tabmit  lliat  no  liae  of  steamers  Ib  the 


world  twill  show  sncb  a  return.  Sallmg  ahipa  have  been  de- 
veloped into  tiicir  present  form  as  the  result  of  centuries  of 
evolution,  and  present  very  little  differences  in  general 

characteristics,  where  designnl  (i  r  the  lurnc  sort  1. :  work. 
Steel  and  steam  vessels  even  ty  day  a,re  ot  crudititE.  and 
are  not  nearly  so  well  standardised  or  so  adequately  dcrvgned 
for  their  purpose  as  are  the  sailing  vessels.  Our  ships  ace 
amply  Secured  against  deterioration  and  decay  by  the  pro- 
vision in  many  cases  of  three  times  the  amount  of  timber 
really  called  (or  by  necessities  of  itrencth. 

Vessels  which  make  last  nms  are  not  ncecisarily  dividend 
payers,  and  when  it  comet  to  a  questloa  of  the  vessel  beat 
suited  for  her  purpose,  dnt  me  which  will  pay  the  most 
dividends  must  be  awarded  die  palm.  At  present,  sailinr 
vessels  can  compete  on  more  than  equal  terms  with  steamers 
in  the  coastwise  coaling  trade.  If  the  steam  colliers  could  be 
assured  of  immedin.  -trvice  without  delays,  the  sailing 
vessel  could  not  tonij/ctc  with  them,  but  the  very  high  cost  of 
upkeep  of  the  steamers  while  waiting  their  turns  to  take  on  or 
(IiNcharge  cargo  entirely  kills  all  chance  of  highly  success- 
ful competilion  with  the  more  economical  vess^  propelled  by^ 
the  winds. 

F.  X.  I'll  Bosqut.  -  It  might  be  mentioned  in  this  connection 
that  more  than  nine-tenths  of  all  the  coal  handled  on  the 
coasts  is  carried  by  tl«am<driven  veaaelt.  The  sailing  veaael 
has  to  writ  for  a  wind,  and  aometfanes  for  maaenvetisf  into 
position  where  she  can  be  taken  care  of  at  the  docks. 

/*.  T.  Botvles.—'Vhe  wooden  schooner  i-  .:,.n,i  Irr"  1  hv  inn 
to  be  a  weight  around  the  neck  of  .Nen    luif;l.inil.  Ihe 
methods  enipl<'ve'1  ir:  tlie  trut'^nction  o:  liii-inrsi  by  ineanS  Of 
these  vessels  an-  rrited  a  the  Constitution. 

No.  14.— Some  Early  History  Regarding  Um  Doable- 
Tumlcd  Monttori  Mtanlonomoli  mad  Clasa. 

•V  W11.1IAU   T.  rOWBLU 

AaSTKACT. 

Notwitlulanduig  die  absence  to.day  of  advocates  of  the 
daulile-tnmtcd  monitor  type  of  vessel,  it  may  be  of  interest 
to  recall  «ome  early  history  regarding  the  Mhntonomoh  and 

htrtlirc'-  si-ti  :  ve^.vcl.^,  I  i:u ei.;ii;;iteil  t'tv  1  .Mi 6  of  Stability. 
:iiid  the  re.".:!ti  f;ivc!i  are  tile  fifit  complete  i:-.irves.  so  far  as 
I  kncv.  in  i:lis  tountry;  nothing  of  this  kind  wiis  in  evi- 
dence when  titc^e  vessels  were  being  designed,  the  ugh 
eagerly  sought  for  at  that  lime.  There  was  not  a  plani- 
meter  available;  therefore  the  work  was  tedious  and  long. 

The  first  MiaHtoH<mok  and  her  three  sister  vctselt  were 
all  built  of  white  oak  and  yellow  piae.  Is  the  course  of 
years  they  became  rotten  and  were  broken  np  or  aold.  It 
was  eoosidcred  necessary  as  weH  u  cheaper  to  rebuild  them 
of  iron  rather  than  of  wood,  and  in  this  conneetieii  it  was 
the  original  intention  to  utiliie  the  old  side  and  deck  armor, 
also  the  turrets  and  guns,  and.  in  fact,  all  that  could  be  used 
with  advant.i^'e  .iml  rconomy.  The  experiments  abrvad  in 
the  meanwhile,  lieiwi  ver  demonstrated  the  necessity  of 
making  some  clmnttri;  and  inii  rovements  in  their  offensive 
and  defensive  qualities,  and  much  delay  in  their  completion 
was  the  result. 

The  exact  sixe  and  type  of  turrets  and  guns  remained  un*^ 
settled  lor  some  time.  The  question  also  as  to  whether  It 
was  advisable  oe  not  to  bnild  a  house  or  superstrucMre  on 
the  deck  between  the  turrets  to  accommodate  the  officers  wa» 

undedded  for  quite  a  lime.  Therefore,  in  view  of  these  un^ 
certainties,  T  omitted  in  the  calculations  the  turrets  and  house. 

also  the  armored  stack  and  ventilator,  in  the  t.ih  li  y  wacU. 
Under  such  circumstances  it  was  also  imprai  ticahle  to  c'e- 
leiirr-i.  ',■.1-':.  -■..•ii'nntv  t!ne  exact  vertical  loc.ition  f:  'In  i' ti- 
ter of  gravity  of  the  whole  complete  vessel.  These  condi- 
tions, however,  did  not  prevent  the  asamnTllcm  of  die  center 
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of  gravity  in  sc\'  ral  plsec^.  :i>  showr-.  liii  "ht  curves.  Ami 
it  was  hoped  on  ti:.^!  coniplcltoii  that  tiie  vMScI  would  b« 
heeled.  This  would  ii.ivc  irnablcd  one  to  determine  the  actual 
curve  io  abort  or<lcri  but  this  apportunitf  never  occurred 
tc  a». 


An  ExpcrioNaM  tnvMdcatlaa  of  Streani  Unet  Arouad 
SMfs'  Modeie.* 

BY   Sv  W.  lATUX,  MkVAL  COK»^«rrT0»,  T).  ».  ». 

On»;  (j£  :hc  investigations  c.'irricd  <jii  il  the  I'nitcd  States 
experimental  model  basin  during  the  past  year  has  bctn  into 
the  question  of  stream  lines  or  lines  of  low  around  ships' 
models.  These  flow  lines  must  be  practically  the  s.'iirir  ior  sliip 
and  model,  and  a  knowledge  of  them  is  important  in  deier- 
mining  the  locations  of  bilge  keels,  docking  keds,  etc 

Several  dilferent  methods  of  investigation  were  tried,  all. 
however,  upon  the  Hme  prindple.  The  detail*  of  the  method 
firaltir  adopted  a«  Hw  beat  an  dm  Ui|cIr  t»  Mr.  E.  P.  Lesley, 
who  was  dctaited  en  thu  work  for  some  time.  Hie  rarface 
of  the  wooden  model  is  coated  on  one  side  with  hot  glue 


aemr  run  «r  wtms  iMTm  taericrv  caoii 


applied  with  a  brush.  Before  this  sets  it  is  painted  over  with 
a  strong  solution  in  water  of  sesqui^chloride  of  Iron  (Fe,Cl.)- 
It  is  :illowi(l  .It  U;i-t  -^4  hours  to  set  and  harden  The  m  del 
is  tlicrt  imt  ui-.ii  ihi-  w  ater  and  towed  at  the  speed  rnrrcspond- 
ing  ro  thst  oi  ilif  full-5:/fd  ship 

To  trail-  ,1  ^treJm  hnc,  a  small  hole  is  bored  through  from 
inside  or,  in  die  case  of  extremities,  from  the  opposite  side  of 
the  deadwood,  and  a  strong  aoiutioo  of  pyrogallic  acid 
[QIIt(OlI)»}  ia  injaclcd  throogb  the  hole  while  the  model  is 
midcrway.  AaoliidracMMiiiiiagioouiiMiof addtoagailon 
of  water,  whidi  wit  about  the  atrongcat  aolntioii  vacd,  hu  a 
specific  gravity  of  IJ09.  TMa  is  matantly  iatgciy  dlltitcd  tgr  the 
water  as  it  passes  throtigh  the  hole  in  the  model,  and  flowi 
aft  as  part  of  t!ir  w.itcr.  Tiiu  p.ir'.lctcs  of  pyrogallic  aciJ 
which  come  in  coatict  with  the  coatmg  of  chloride  of  iron 


(■mii'duu:  Io  to: 111  iiik  1  lic  rcsiilt  IS  .1  ilaik  sticak  up  smudge 
on  the  suructi  o)  utn  nii>dci.  which  widens  as  it  passes  aft,  and 
is  of  such  a  nature  that  its  center  line,  which  is  taken  as  the 
stream  line  past  the  hole,  can  be  located  with  a  good  deal  of 
accuracy— say.  within  a  quarter  of  an  inch  for  a  distance  of 
from  a  to  4  feet  abaft  the  hole.  After  each  ran  the  model  is 
lifted  from  Ibe  water,  (he  atream  line  located  aa  far  aa  poMible 
and  narked,  and  a  new  bole  bond  at  the  after  portioa  of  k 
for  the  next  ran.  Hie  process  H  not  a  rapid  one.  even  when 

''".'.ral  'itr'rrini  lines  arc  being  carried  at't  at  once,  and  it  t.tVrs 
ibuut  s  Gay  to  ijeltrnniic  halt  a  tlQicti  hues  of  flow  from  stem 
to  stern  of  a  good-sized  model. 

1'he  wave  protile  against  the  side  can  be  determined  simi- 
larly by  dropping  a  little  acid  into  the  water  close  to  the  side ; 
but,  since  ripple?  f-.-;ii:e  the  water  to  wet  the  side  above  the  true 
mean  surf^i  c,  thi-  ^^.->VL'  protUe  thus  determined  is  ztii:  to  be 
from  H  to  j4  incli  above  (be.  tme  mean  wave  surface.  Tlie 
wave  shape,  however,  ia  quite  aecnialely  given. 

The  table  givea  Oie  dinenricna  an6  data  lor  aeveii  aMpa 
whose  raodetf  have  had  their  stream  lines  determtited  as 
described  nlx.ivf,  nt^;  tin-  nuiin-s  pive  the  stre.-u:i  Hues  pa-:t 
the  models.  Each  liiii:  is  Jistiiig^iished  by  a  letter,  which  is 
necessary,  since  some  lines  extend  from  stem  to  atars^  while 
others  were  traced  for  short  distances  only. 

I^ch  of  the  seven  vessels  is  of  a  different  type,  except  the 
San  l-rancitco  and  Baltimore,  and  their  speeds  in  proportion  to 
their  lengths  vary,  as  indicated  by  the  varying  speeds  of  the 
jo-fort  models.    The  San  Francisco  and  Baltimore  are  old 
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MCT    rUK  or   UKtVILT    COLim,    tlNim   STATU  KaVT. 

protected  crnisers  of  the  United  States  navy.  The  collier  i* 
a  model  of  a  collier  designed  for  the  navy,  but  not  built.  The 
S^tgm*  is  a  navy  tug,  which  has  great  beam  in  proportion 
to  length.  Nanibar  5  r^reicntt  a  staalfow  draft  river  steamer, 
which  hat  great  beam  in  jwoportion  to  its  draft  Number  6 
is  a  very  full  vessel  driven  at  low  speed  and  having  a  parallel 
middle  body.  Number  7  does  not  rcprc'eiu  an  actual  ' 
being  a  model  with  a  swollen  amidship  section. 


.Van  Francisci)  

lialtimort  

Collicx  

Sotojmm*  

Shoal  dnltifvamamsK . 
Gmat  Lakes  an  Haamcr, . 
Special  T>pa  


l_  ft.  L.     1.  W.  L. 


310.0 

460.0 
94.64 
3570 
S40.0 
4P0.SS 


48.76 

4«.93 
61 .70 
ai.o« 
30 -58 
55-57 
81. yo 


Diifilirerarnl 
in  Silt  \V»trr 


SpKd  in 
KnoU. 


18.94 
JO.  08 
35.82 
9.16 

5-54 
19.50 
11 .40 


4.098 
4.570 
15,000 

St. 

»4.505 
J4.7SO 


Length  un 
I..  W  .  U 
Fen. 


19.51  lo.goo 
Id.  10  70,000 
15.00  19.745 
ie.3i-5.sej  19.555 
19  .OQ 
10.41 
19.00 


000 

ao.ooe 
JO.546 


U  W.  U 
F<««. 

Mf«n 

Dra:t. 
Fot. 

1:.  1  rr:*!;  Walrr 

3  .'46 

1 .321 

3.398 

3.988 

t  .136 

3.367 

1.648 

l.loS 

3..<<83 

4.346 

1.893 

4,955 

3.380 

0.4JI 

679 

9.058 

0.711 

3.4*4 

0.939 

Sp««diB 

ICMi*. 


5.00 
4.97 

3»« 
4.69-1.5© 

5.30 

••s 
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An  examination  of  the  figures  discloses  tt  oaoe  a  oonditiMl 
of  affairs  vsiy  different  irom  what  i«  ofltt  nippgaed  to  lie  tiia 
caae.  Tbc  lencral  ■wwmptbn  hat  becm  I  Wicw,  Halt  tbe 
water  wmid  part  mm  or  lew  Iwrimiitaltir  towrtk  Mhm  a 
diagonal  undships,  and  aft  would  flow  np  from  liclaw.  tht 
figures  show,  however,  that  the  water  forward  does  not  flow 
nway  horizontally,  but  insists  upon  passing  under  the  vessel, 
.'imi  In  110  means  along  a  diagonal.  Consider,  for  iii~t<itK-e,  thf 
litie  li  in  Fig.  I.  On  station  2  this  line  is  nearly  40  percent  01 
the  draft  of  the  ship  above  the  original  load  watcrline.  Yet 
amidships  this  line  has  found  its  way  clean  under  the  bottom, 
following  practically  a  vertical  line  for  a  respectable  JOttiOu  of 
ita  amrae.  This  general  phenomenoa  is  iotmd  in  cverf  caie— 
«ven  in  Qie  caae  of  tha  abnonial  tTPc  of  model  mimber  7, 
whidi  was  letted  widi  tita  idea  diat  if  the  water  would  part 
horieontally  for  any  type  of  model,  it  would  do  to  for  the 
model  number  7.  It  is  seen,  however,  that  even  here  llie  w.iter 
finds  its  way  under  the  bottom  of  the  vessel.  'I'he  figure!.,  with 
one  exception,  refer  to  one  sfK-cd  ui  imcIi  ^nM-,  htiriu  iilxnit  ttie 
maximum  speed  attained  by  the  vcss*!,  or  vthkh  niiylit  be  ex- 
pected from  it.  'nie  Soioyomo  model,  however,  w  is  inr.j  at 
two  speeds,  one  corresponding  to  the  full  speed  of  the  ship  and 
the  odMr  corresponding  to  a  reiy  low  speed.  The  stream  tines 
•re  Men  to  be  not  rtxy  different,  the  differences  which  mani- 
fest themactves  bcint  clearly  expHeaUe  I17  a  eontldetatiiwi  ol 
the  diffcrenee  In  sarfiice  dialwbaBce. 

Careful  invcs^tiaa  of  the  figures  will  show  that  ttie  waves 
on  the  surface  apparently  influence  the  stream  lines  to  a  re- 
markable depth.  In  a  number  of  cases  it  will  be  found,  on 
following  up  the  sections  to  the  surficc  th.-.t  .ipp.;! i lit 
eccentricities  in  the  stream  lines  osrrcspond  to  hollows  in  tbe 
wave  profile. 


In  the  take  steamer,  a  veseel  with  a  long  parallel  middle  body, 
the  lines  of  flew  over  this  parallel  middle  bo<^  we  not  paiadlel 
to  tha  axii.  Spots  are  given  showifff  where  each  flow  ine 
cttts  die  varioas  sislians  of  the  parallel  middle  bodly.  It  is 
seen  that  line  £— die  inner  Ime— ateadilr  works  ontward  as  H 
passes  aft  along  the  parallel  body.  The  lines  ubove  the  turn 
of  the  bilge  indicate  wave  motion,  although,  .is  it  h.ijjpened 

{i.T  ili.s  minlfl,  uiStl  its  low  ^lI<-t■<^  til!'  w.ive  linv  pr.ic- 

ticaiiy  levtl  ovrr  ihe  forward  portion  of  the  parallel  body. 
Model  3  uf  \hr  ct>t]ier,  which  is  rather  flat,  has  almost  a 
parnlli'l  mtddie  body  and  shows  somewhat  the  same  features. 

Tlii:  general  features  of  the  stream  lines  around  models  have 
b«en  confirmed  hy  a  number  of  experiments  with  other  models, 
and,  I  thialb  faidicatc  that  die  commanly  aeeepled  notien  aa 
to  die  flow  of  water  antHid  die  fan  bodjr  of  a  aUp  is  cnon* 
coos.  Indeed,  upon  relleetian,  it  it  dilHeidt  to  see  how  it 
would  be  mechanically  possible  for  the  water  to  flow  out 
horizontally  from  the  fore  body  and  up  vertically  around  the 
afterbody.  Wen  this  tha  motion,  how  codd  wstcr  be  gottee 
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down  below  to  lake  the  place  of  that  which  flows  up  aromd 
the  after  body?  If,  however,  we  consider  that  the  water  flows 
down  forward,  passes  under  the  sMp  and  then  comes  op  aptia, 
we  have  a  motion  which  it  evMcntly  inedmdcally  possible 

It  may  be  remarked,  tn  conclusion,  that  these  stream 
lines,  experimentally  determined  around  models,  show,  broadly 
speaking,  a  remark..:  y  d  se  agrecoMOt  with  tbeoreticsl  stream 

lines  past  submerged  solids. 


Test  on  the  Steamship  aovernor  Cobb.* 
*r  nor.  w.  i,  lilaxd  u.  a.  rtujsrt. 
Tiie  test  un  ihc  steamship  Goi'ernor  Cobb,  of  the  Eastern 
Steamship  Company,  wa;  nm  on  the  regular  trip  from  Bos- 
ton to  St  John,  via  rnrtl.iml  and  Lsibec.  Observations  be- 
gan on  passing  Boston  Light,  and  were  conttnued  for  a6 
boors:  for  die  boiler  test  cantwHously;  for  die  engine  teat 
at  favoMbb  dmes.  Alt  observntiens  wen  plotla^  whi^ 
presents  an  IntermHiig  study  of  the  rettills,  and  mabes  rimal- 
taneous  readings  possible  with  :<  liinitcJ  cnrps  of  ob;crvcr5. 
The  close  agreement  of  these  curves  is  a  good  check  on  the 
accuracy  nf  t]jc  obscvations. 

The  hiirscpowcr  w.-»s  determined  by  means  of  the  Denny  and 
Johnson  frr^ion  trtiipr  bflLin);iti|?  to  the  United  States  ship 
Ousicr.  whuii  w,is  lixoed  by  the  Na\'y  Department  The 
t  irsi-ir.  meter  w.is  set  up  in  the  engineering  latwratory,  and  a 
thorough  working  knowledge  obtained  by  the  nte  of  expcri" 
mental  apparatus,  before  installing  die  meter 00  hoard  TMrty' 
six  feet  on  die  side  sbafti,  and  ^p  on  the  canter  slmft  between 
indiuton>  was  the  greatest  teogth  obtainable^  which  gave  a 
meter  reading  of  about  0.50  and  0.73,  respectively,  at  full  power. 

Tn  computing  the  horsepower,  1.506,  based  on  an  assumed 
'.nisiijii.i!  :i]lh1u:,;-.  of  <_-l:istidty  of  ti,fia«iniK^  WW  Hscd  fof  the 
constant  K  in  the  formula : 

H.  P.  =  

CL 

m  whidi  d  ss  diameter  of  shaft  In  indiee  (6H)  t'  —  lorrion 
meter  reading;  R  =  revolutions  per  minute;  C  s  Indnetor 
constant  (12.5)  ;  L  =  length  of  shaft  in  feet  between  inductors. 

The  water  consumption  was  measured  by  a  hot-water  meter 
loaned  by  tbr  IJrr^ey  Manufacturing  Cijmp.iny  of  South 
Boston,  It  w:i>  in5t.i!!e<i  in  the  suction  line  b<t«<t  n  the  hot 
welt  and  the  fccj  iiump,  and  g:ivc  cxccfdiii>;ly  s.itisfactory 
results.  This  meter  was  later  calibrated  under  similar  condi- 
tions. The  plot  of  meter  readings  was  struck  in  as  a  straight 
Ihie,  ihowing  practicaliy  a  uniform  nte  of  oontunqition,  no 
point  varying  frosn  die  Nne  bgr  a  quantity  greater  than  i  percent 
of  the  total. 

The  steam  for  at!  anxitiary  purposes  was  patted  througjh  the 

two  auxiliary  line^,  one  on  each  side  of  the  vessel,  and  the 

^Jt||i4^b^«jii^fc»^  Sartey^«l  Naval  AicUtidi  and  Madu  liitlnssis. 
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Quaiiiily  rr.vasiircd  by  its  flow  through  flrificei.  A  tlim 
tUit  having  a  hole  iH  inches  in  diameter  was  inMrtcd  in  i 
anxiliaty  line  between  two  flanget  near  the  hotter.  Prestarcs 
were  tcad  sinrnlianevHsly  at  both  ori5cv>,  and  at  ni>  time 
showed  a  variation  of  over  a  pound  after  mHkiiig  the  proper 
gage  corrections.  The  •  r;''.  i  vs  .i,  iMi  r  a  jril*  set  up  ii)  the 
laboratorj-,  and  its  coefficient  carciully  determined  by  actually 
weighing  the  condensed  Steam  iBider  conditions  similar  lo 
those  on  the  boat. 

Several  buckets  of  coal  were  weighed,  and  their  average; 
which  varied  only  lo  pounds  from  either  maximum  or  mini- 
nran,  mnkiiilied  by  the  namber  of  buckets,  was  taken  as  the 
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coal  cunsumptioii.  The  plot  of  coal  consumption,  hke  that  of 
the  water,  is  a  perfectly  straight  line,  showing  a  uniform  rate; 

The  run  from  Bi>«con  to  Portland  was  largely  oonsamed  Ml 
a  fragresHve  trial,  the  speed  being  uken  by  «  stoi^walch  and 
a  UcGray  dectrk  log  lowed  from  die  end  of  a  boom  wdl 
clear  of  tije  wake.  The  log  had  previons(y  been  calibrated  by 
towing  over  the  measured  mile.  Restdts  of  speed  and  power 
are  shown  in  the  curves. 

The  best  run  was  made  at  full  jpeed  between  Porti.'«nd  and 
Lubcc.  under  the  mo.st  favorable  conditions  of  weather  and 
.Ml  observ.^tions  were  taken  at  lo  minute  intervals,  ex- 
I  ri.-  :  /  the  coal,  which  was  recorded  every  15  minutes.  An 
aucnipt  was  made  lo  determine  the  quality  of  steam,  but  a? 
tlicre  were  objections  to  tapping  the  main  pi]ir,  a  sample  wa^ 
taken  from  the  drip  connection,  which  showed  a.5  percent  of 
oioiatnrci,  which  is  more  than  would  be  obtained  from  «  lair 
aample. 

It  may  be  0<  faitsrest  to  eompare  the  following  tabulated 
results  with  limilar  results  obtained  from  a  lest  on  the  steam- 
ship itTMtiwitct,  of  the  Mercfaanu'  &  Miners'  Transportation 
Conway: 


NantnOtl 


DatL-  of  trst  , . , . 

Duration  of  test  —boiler  

Duration  of  test — t  nginr  

BoiU  r  prrviutf  (avi  ragr  ga|st  | .... 
Quality  "f  slcum  ;»amplt'd  at  dripi. 

Harometcr  

TempcintUlC  of  «ir  pump  dbchaiKi 

Temjpetaltue  of  feed  wale^  

Kind  of  coal  uwd  

MoUturr  in  ccial  

Ajih  and  clinker  In  nwl   

Draft  at  Mowers  

Number  of  l)oiU  r»  (iingk-t  mii-d 

Scotch)  

Toi.ll  grate  nirfaoe  

Total    heating    surface,   approxl  i 

matrly.  

Rnliii,  heating  lo  prate   I 

Cnal  fired  per  houi 

Water  fed  |xt  hour  uivrriini-  liunn^.- 

englnetcst)  

Coal  fauned  per  sijuarc  font  grttt< 

■uifikoe  

Maximum  iriolutlani  


Feb,  7,  iqo4 
to)  hrs 

joj  hrs- 

'■\7-3  I'"' 
98. S 

14-7  »». 


Gwtntor  CM 


JO0.4*P. 

tifoigc.1  Crt'i-k 

2'* 
7.6% 

Natuml 


.April  18,  1907 

S  hrs. 
4  hr%. 
w»  lb*. 
<}•■^ 
lb*, 
tio*  F. 
F. 

Cape  Bn  tiin 


Corresponding  total   shaft  huru- 

,  power.  

Aveiaga  levDhHioaB.....  

Avenge  total  horsepower  

Steam  for  aoTilinries  , 

Steam  per  I. II. P.  jirr  hour,  total  , 
Steam  per   Ijrakr-  hiirse|K>afr 

hour,  liital  

Propelling  machinery  only  . 
Speed  (average )  in ' 
Type  of  eni^ne . , . , 
Vacttum  in  mcbei. 


JJO  sq,  ft. 

IC.ISO  ft 

ij.ooo  fq.  fl. 

8^1050 11a. 

45.^44  Ihi. 

t5,7io  lbs. 

I«ll!a. 

S4.64lbs. 
p.  47$.  *■ 

(.  440 

19^1  lbs. 

4,100 
447 
3.747 

H.co 
Rf<  iprocaling 
»$ 

33.87 

19.74  lb». 

17.SI 
Twrtrfa* 
*7 

Length  between  pt'r|it-ndicubr«. 

Ream  molded  ,  

Draft  

DisplaemKBt...,,.  


»74  ft. 

42  ft. 
15  it. 
1,700  toe 


290  ft. 
jift. 
14  It 


TiM  Metciiaiit  Marine  of  Japan. 

The  annual  syyT<<\ir.:<Uij;:  f  ir  iirotlioting  shipping  and  aid- 
ing lines  of  th-j  TTi.;rrh,,ti(  iiiiiTir.c  [or  the  fiscal  year  ended 
March  M   last  ■  siil-'-idy)  $.5,526,359  (£724.66t^:.  ,15  for 

several  prtccilnu;  yiars.  The  appropriation  for  aiding  ship- 
building was  $399,250  (£82.040).  For  the  current  fiscal  year, 
and  for  several  succeeding  years,  additional  subsidies  have 
been  guaranteed.  amountinR  to  $784.i3<'  (£161,129)  per 
annum,  more  than  ball  of  which  ii  for  lines  to  China. 

The  Japanese  merdiant  marine  in-  i8Bd  amounted  to  <S3,4B6- 
gross  tons;  In  1(190^  the  lifnre  was  tS7JtiS  tons,  or  a  gain  of 
148  percent  By  igoo  the  tonnage  had  risen  to  840,653  tons, 
cr  ,T  further  gain  of  4.14  percent.  In  the  middle  of  1906  the 
figure  was  1,309,579  gross  tons.  This  has  been  further  in- 
creased since  that  diil<-,  ilu::  hnng  on  December  31,  1906, 
1.446  steamships.  agK "  >- "i' P  i.d^j  fiH  tons,  or  an  average 
of  715.  In  addition  t"  llu  -r,  time  vv<  re  4.044  sailir  i;  V5scl» 
cif  frij-rip.n  model,  amounting  to  346.260  gross  tons,  or  an 
.r.  r  ,g.- 1  f  86  ton5.  This  makes  a  total  of  1.380.894  tons. 

Oi  the  steamships,  ai  exceed  6,000  tons,  and  the  number  of 
large  wasels  is  rapidly  incrcasuig.  The  dockyards  of 
Nagasaki,  Kobe  and  Vraga  are  very  busy,  faaving  601,000  tons 
on  the  stodcs^  and  sowooo  tons  more  in  prospect  Of  fhe  new 
steamers,  six  of  8,000  tons  each  are  bnilding  for  the  NvPOB 
Yusen  Kaisha,  and  it  is  stated  that  a  regular  line 
Japan  and  New  York  Iqr  way  of  Snes  is  to  be  estaWidwd. 
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International  Marine  Cni^ineerin^ 


THE  HA.HBLKU.AMERICAN  STEAMER  KRONPRIN- 
ZESSIN  CECILIE. 


RV  r.  C.  CCKXTIIEK. 


THE  m.iPELUNG  MACHINERV. 


There  arc  two  main  engines  of  the  fo-.ir-cylinder,  vertical, 
inverted,  direct-acting,  quadruple  expansion  t>i)c,  bnlanced  ac- 
cording to  the  Schlick  system,  and  each  capable  of  developing 
about  3.035  indicated  horsepower  at  "Q  revolutions  per  minute, 
and  a  steam  pressure  of  314  pounds  per  square  inch.  The  se- 
quence of  the  cylinders,  beginning  forward,  is  high-pressure, 
second  inlermediatc-pressurc,  low-pressure,  and  first  inter- 
mediate-pressure, with,  respectively,  3iH,  50  3/16,  73  13/16, 
34  7/16  inches  diameter,  and  a  common  stroke  of  53  15/16 
inches. 

The  cranks  follow  each  other  in  the  regular  order  of  size 
of  cylinders,  the  high-pressure  being  followed  by  the  first  in- 


line bulkheid,  the  starting  platforms  being  conveniently  lo- 
cated between  the  engines,  with  ample  space  for  the  engine 
crew  to  work  in.  The  cylinders  are  safely  bolted  together,  but 
tlieie  is  no  rigid  fastening  between  them.  tlii;s  allowing  fore- 
and-aft  play  for  expansion.  Each  of  them  is  fitted  with 
N;ifety  valves  in  the  b.ntom  and  cover.  They  are  supported  by 
Ivollow  cast  iron  box  columns,  and  these,  in  the  neighbor- 
hood of  the  engineers'  platforms,  are  utilized  for  oil  storage  and 
provided  with  taps  and  pipes  for  filling  them,  and  for  drawing 
off  oil  as  needed.  .Ml  stuffing-box  packings  of  the  main  en- 
gines, the  pistoni  and  the  valve  rods  are  metallic  packings  of 
the  United  Kingdom  l>iie.  whereas  all  piston  rods,  pistons  and 
slide  rods  of  the  auxiliary  engines,  winches,  etc.,  are  provided 
with  Garlock  (Palmyra,  N.  Y. )  packing. 

The  main  steam  pipe  has  a  diameter  of  8;4  inches.  The 
pipe  cirrjing  steam  from  the  high-pressure  to  the  first  intcr- 
in.'diate  cylinder  is  9  7/t6  inches  in  diameter.   The  pipe  next  in 
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termediate,  the  second  intermediate,  and  then  the  low-pres- 
Stire.  On  account  of  balancing,  these  cranks  are  not  at  right 
angles,  the  angle  between  the  high-pressnre  and  tlrst  inter- 
mediate being  about  65  degrees.  Between  the  first  and  second 
intermediate  cylinders  is  an  angle  of  about  95  degrees;  be- 
tween the  second  intermediate  and  llie  low-pressure,  105  de- 
grees; and  between  the  low-pressure  and  the  high,  again,  95 
degrees. 

The  high-pressure  and  the  first  intermediate  cylinders  have 
each  one  piston  valve,  with  mean  diameters,  respectively  io4< 
and  t7'/i  inches.  The  two  larger  cylinders  have  flat  double- 
ported  slide  valves.  The  valve  stents  are  in  all  cajies  of  a 
diameter  of  4%  inches,  while  the  piston  roils  have  each  a  di- 
ameter of  6%  inches.  The  two  large  cylinders  have  tailrods 
4  7/16  inches  in  diameter.  .Ml  valves  are  operated  by  Steplicn- 
son  link  motion  from  eccentrics,  and  can  be  worked  hy  both 
steam  and  manual  power.  The  valve  strokes  are,  respectively, 
7^  and  S'/i  inches,  for  the  piston  and  slide  valves. 

The  main  engines  are  in  a  single  engine  room  without  center 


order  has  a  diameter  of  13  inches,  which  is  also  the  diameter 
of  each  of  the  two  pipes  carrying  $te.nm  from  the  second  in- 
termediate to  the  low-pressure  cylinder.  The  exhaust  pipe 
has  a  diameter  of  23,'i  inches. 

The  shafting,  which  is  made  of  best  steel,  has  a  tensile 
strength  of  25.4  to  294  tons  per  square  inch,  and  an  elongation 
of  20  to  25  percent.  The  crankshaft  diameter  is  14  13/16 
inches,  thrust  shaft  14  13/16  inches,  line  shaft  14  inches,  and 
propeller  shaft  15  3/16  inches.  The  flange  cimiilings  are  28 
inches  in  diameter  and  4%  inches  thick.  The  crank  pins  are 
'5  .V'6  inches  in  diameter. 

The  two  prop<-llers.  which  arc  four-hladed.  of  the  built-up 
typ«,  turn  outboard  when  going  ahead.  They  arc  of  manga- 
nese bronze,  and  have  a  diameter  of  17  feet  inch,  and  a  pitch 
of  20  feet  A'A  inches,  the  pitch  ratio  being  1.192,  as  set.  This 
corresponds  with  point  A  in  the  drawing  of  blade  setting. 
When  the  blade  is  set  at  B,  the  pitch  is  18  feet  84{  inches,  and 
the  pitch  ratio  is  1.096;  similarly,  the  pitch  becomes  22  feet  3Vi 
inches,  and  the  ratio  I.308,  when  the  blade  is  set  at  C.  These 
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w*  vnwf  or  ram  maim  hwiim,  «im  raoii  foawjun,  va  Mm  nam  ah, 

point>  are,  respectively,  the  center*  of  tlie  »tud»  joinitig  the  has  a  diameter  of  3  feet  11  11/16  inclies,  and  is  lined  with  7inc 

propeller  blata  to  the  bOMt  and  are  located  at  tnitervalt  of  plates  as  a  [urcautioit  axdinst  corrosion.   The  propeller  blu  Jes 

7/16  inch.  are  pitched  aft,  the  axis  of  the  blade  at  the  lip  being  17}^  inches 

The  projected  surface  of  each  propeller  IS  59  2  sii'.iare  feet,  the  aft  of  tlie  axis  of  tlie  pr;ipi>'.lt  r  ;i?  a  whole.    The  propeller 

developed  tarface  6^03  sqtiare  feet,  and  the  ratio  of  projected  shaft  enters  a  conical  teatinc  in  the  bub^  having  a  diameter  at 

arcA  to  dkk  area  aa&  Tlie  hoK  iiMdi  la  onde  ol  out  Meel  <iw  fomrd  end  of  t$%  indict,  and  at  dw  ifler  end  of 
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Tiiit  egnkal  portion  hu  a  hngth  of  35  incbu.  A  cap,  Tbe  douUe-enM  boikn  have  a  lengdi  ov«r  the  aadi  ol  w 

r  the  end  of  lh«  thaft,  pralecta     not  which  hoUs  the  feet  sK  hidm  end  m  nade  n  three  ceunci,  two  bcfaiff  oat- 

I  porithn.  Each  Uade  ia  fulcncd  to  the  hub  hj  aide  and  one  indde.  The  outside  diameter  is  15  feet  10  inches, 

1  of  lonr  atOde.  while  the  thickness  of  the  platc<.  is  t.6  inclics.    Each  boiler 

contains  three  Morison  siisiiensioii  fnriiaie':  in  rrnih  end,  with 

THE  Boit-Ess  J  separate  combustion  cli-inibfr  fur  tM>'h  v>:i:r  of  furnaces  op- 

Thrcc  double  and  one  single-ended  boilers  of  the  cylindrical  posite  each  other.  The  length  of  tubes  between  tube  sheets  is 

wolldnR  at  a  preantfe  of  ai4  ponnda  per  ai|aan  incfa.  7  feet  itii  hidwi,  and  th^  are  ipaced  4  faicbet  apart  hi  ends 
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are  located  in  one  boiler  room,  and  have  a  single  funneL 
There  are  three  furnaces  at  each  end  of  the  double-ended 
hoilen.  and  at  the  front  of  the  single-ended  onc^  maldiv  a 
total  of  twenty-one  fires.  The  fumacea  have  internal  and 
maximtiffl  dHWCterf  of  3  feet  sii  hidict  and  4  fwt  iX  hsdiea. 
The  thicVness  is  H  inch.  The  grates  are  S  feet  S  inches  in 
length,  the  Kr.itc  surface  for  each  double-ended  boiler  hting 
ij8  t  square  feet,  while  the  heating  surface  in  each  of  these 
boilcr^  iiKi'rcs  out  at  5,382  sqiuirc  feet,  or  .1  ratio  of  4.;  to  I. 
The  gralc  surface  of  the  siiiylf  rnilfd  lini'cr  is  64'!  '^'jiiarc 
feet,  and  the  heating  'urt.icc  •■■I'-an'  ivi>.  which  tnakf^  ,in 

aggregate  grate  surface  of  44^.9  square  icct.  and  a  total  heat- 
hy anrfice  of  >8iag8  *«iiare  feet,  or  4a7  to  i  of  grate. 


direction.  Each  end  of  each  double-ended  boiler  contains  414 
tubes,  of  which  l&i  are  stay-tubes  and  ayi  are  ordinary  tubes. 
All  l»ve  an  ontude  diameter  of  3)4  inches,  with  a  thidmca*  of 
OkStS  ineh  for  the  slay-tubes,  and  atSTS  hidi  for  Mm  odiers. 
The  front  tube  ihceta  have  a  thidmcf •  of  t«6  indica,  whik 
the  back  tube  sheets  are  tm  indws  Ihicic 

The  tops  of  ihc  combustion  chambers,  %  inch  thick,  are  sup- 
ported by  the  usual  briilije  girder,  there  bcinK  four  on  the 
central  ch.iiiihcr  aivl  iivc  on  each  of  the  side  cliamlxjrs..  Kach 
carries  siv  Mipportiiii;  bolts.  Each  of  these  girders,  with  the 
frxuptii  ii  of  tj.o  one  in  each  case  no.nri  st  the  shell  in  the  side 
combustion  diambcrs,  is  supported  in  turn  by  two  sling  stays 
aK  mdiet  in  diameter,  and  carried  each  on  a  cootinuodi  pair 
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of  double  angles  6  by  6  by  i  inche*.  ri\-eted  to  the  shelL  The 
spacing  of  the  acrew  stay<boIU  in  the  combustion  chambers  is 
inches  in  ndi  dinctioo.  Ttaeie  b«tat  m  I|4  indwt  in 

diameter. 

Above  the  combustion  chambers  are  twenty-one  through 
stays,  of  which  fourteen  have  each  a  diameter  of  a}i  inches 
and  arc  provided  with  washers  loX  inches  in  diameter,  while 
the  others  have  a  diameter  of  2'A  inches  and  have  loVi-inch 
washers.  In  the  lower  part  of  the  boiler  «re  fix  stayt  of  €a» 
htter  aiic,  of  which  four  are  Ihrauch  uttyt,  while  llw  ofhcr 
two,  peatinv  Iwtwccii  the  combuction  dwmlient  are  nade  tip 
of  One  aeetioM  awivded  Mtedur. 

Each  course  of  the  boiler  Is  made  of  a  single  plate,  with  a 
butt  joint  and  double  butt  '^trsp's,  tlic  'attcr  ii.ivini;  a  thickness 
of  lyi  inches.  The  strength  of  the  outer  courses  in  the  boiler 


spfctlvcly.  Ilowdcn'?  forrcil  draft  i.i  used,  and  two  ventila- 
tors of  3  feet  iiyi  inches  in  diameter  are  provided  for  each 
fire  tide  itt  the  botkr  roooL 

THE  AVXn.IARr  MACHIKISY. 

The  two  main  condensers  hnve  cooling:  surfaces  amounting 
to  4>4i3  square  feet  each,  while  the  a.-.xiliarf  condenser  has  a 
cooikif  surface  of  B6i  square  feet.  The  caolinf  pipei,  ol  the 
Everrctt  qratcai.  are  of  brass,  tioad  inaida  sad  ounidtk  with 
a  diameter  of  14  iodi.  Tbe  air  puaipa,  of  Edwaidt  typ«  neaa- 
ure  *3H  inches  la  diameter,  widt  a  stroke  of  ad  9/t6  inches. 
The  pump  barrel  ia  a  broose  casting  )j  inch  thick,  the  pisto^i 
rod  ti  of  Parsons  manganese  bronze,  and  all  the  v.ilve^  are  of 
K:ii>;horii  make,  Fa^h  ma;ii  condenser  is  titted  with  o:ie  cir- 
culating pump  of  150  revolutions  per  minute,  of  sufficient  ca- 
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siifK  lias  been  computed  as  ^ju  pcrcrr.t  of  tij'.^  uncut  sheet,  .md 
tlii^  inner  course  is  pivcn  8815  percent,  witli  a  thickness  a 
Ititie  greater  than  I'ac  gutei.  Tiie  rivettiiK  tirts  been  done  »o 
completely  as  to  furnish  a  rivet  strength  in  excess  of  that  of 
the  unbroken  shell  by  about  25  percent.  The  shell  steel  has 
been  subjected  to  tests  which  show  a  ten.sile  strenglh  of 
pounds  per  square  inch,  widi  aa  extension  of  40  pcfecitt 
in  8  indica.  The  remaininc  plates  show  a  strength  of  abont 
ttafiOOOpoiinda  per  square  iodi,  with  an  extension  of  25  percent. 
The  rivet  material  shows  a  strength  of  62,500  pounds  per 
square  inch,  with  an  extension  of  20  percent.  The  plates  are 
of  Siemens-Martin  mild  steel,  and  the  riveting,  wherever  pos- 
aible.  ^.is  done  by  hydraulic  process. 

TTie  funnel,  which  hai  a  circular  .section,  consiiH  of  nn  inner 
and  an  outer  tube,  witli  snffurier.t  .^ir  space  helweer.  them,  the 

diameters  iicing  10  feet  aH  inches  and  12  feet  9ii  inches,  re* 


fj.Kit)  to  Ifliver  ihc  (X)oli:iR  water  required  for  holh  engine* 
when  w'irkL!!^  witli  tiiU  i.;i-ani- 

i  Mio  f«ed-pumpj  for  tatii  ciigtiie  are  titted,  to  be  used  when 
needed  for  boiler  feed ;  they  consist  in.  all  their  parts  of  bronu, 
and  have  a  plunger  of  4  inches  diameter,  lite  stroke  being 
a6  0/16  Inchaa,  There  arc  fitted  two  singls  acting  bilge  pumps, 
and  two  pwnpt  for  aanhaiy  purposes  of  the  same  stroke  aa  the 
feed  pumps^  and  wift  qrlimlers  s  indies  in  diameier.  The 
punp  borrd  of  the  billge  pumpa  is  of  iron  md  the  plaicer  of 
brass. 

Besides  these  are  two  evaporator  pumps  2  by  II inches; 
one  vertical  ballast  duplex  pump  10  and  II  by  12  inches;  two 

G.  &  J  Wcir  ( Cathcart.  Glasgc^w  i  pumps,  each  with  a  C*- 
;iac;ty  of  s,u  tons  per  ho-ir;  and  two  duplex  steam  pumps  6 
and  4  by  6  inches,  which  are  used  to  draw  drinking  water, 

cither  from  the  tanks  of  the  double  bottom  into  a  tank 
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unaced  in  the  engine  roon,  or  directly  into  a  tank  on  the 
Je  dedL  In  addition  to  tfaeie  poaipa  ikera  b  a  cii^ 
pomp  for  the  auxiliary  condcaacr,  oi  Ike  Moie  eoa- 
■traction  at  the  turn  dreulating  punpi^  woileed  at  aoo  revohi- 

tions  per  minute. 
The  two  lUrtinft  tnsincs  have  each  two  cylindera  of  5J< 

inches  diameicr,  with  a  stroke  of  5;^  imiifs.  The  t.irning 
engines  have  eacli  one  cyHnder  6  by  4}i  itichcs,  The  steam 
stfer::iK  r:-.K:"c.  irom  Caldwell  &  Company,  has  C)'Utiders  of 
t2  inches  in  diameter,  with  a  stroke  of  13  inches.  Among 
other  auxiliary  engines  there  are  one  for  the  anchors;  eight 
cargo  winches,  four  7  Iqr  la  inches  and  four  6  bgr  lo  ladua; 
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two  iteain  capstans  and  a  refrigerating  engfaie  mikinf  OT  die 

J.  ft  E.  Hall  (Dartford,  Kent)  carbonic  add  system. 

Tlic  Kronpnnzcssin  C<\-itic  is  lighted  throughout  by  elec- 
tricity, which  is  gciicrau'd  by  thn  c  dynamos  supplied  by  the 
Allgemeine  Elcctricitaetsgesellicluilt.  of  Berlin.  The  engines 
driving  these  generators  arc  of  the  compound  type,  furnished 
by  Daevel,  of  Kiel,  and  are  directly  coupled  to  the  dynanos, 
which  work  at  loa  volts,  and  a  maximum  of  aso  revotntiont 
per  minnte,  the  output  of  each  dynamo  being  400  aatpanii 
Two  of  thaie  eagiaea  are  placed  aft  in  the  main  engine  reoo, 
and  the  tfiird  li  ahave  the  wateriiB^  hi  a  raodB  Ibrtfiffd  of  the 
engine  hatch,  00  die  upper  dedb  The  told  aiiaAer  of  Impi 
is  1,067,  while  the  dectridty  is  used  for  a  great  many  other 
purposes,  including  the  outfit  of  the  gymtoaslum,  a  wireless 
telegraphy  equipment  fitted  in  a  room  of  the  officers'  house  oa 
the  boat  deck,  telephones,  u  complete  brll  systOB^  an 
lating  fans,  of  which  latter  there  arc  188. 
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MODERN  MARINF;  TRANSPORTATION. 

■  T   WILLIAM    T.  DOMMELLT.* 

Modem  marine  transportation  may  be  said  to  have  beeun 
with  the  first  successful  application  oi  steam  power  to  the 
propulsion  of  ships,  and  it  would  seem  almost  beyond  be- 
lief that  the  present  year  completes  but  the  first  century  of  its 
application. 

Man,  since  his  advent  upon  the  earth's  surface,  has  followed 
but  two  callings — that  of  war  and  that  of  trade.  The  first 
has  been  a  calling  of  destruction  and  annihilation,  the  second 
a  calling  of  construction  and  production — the  one  tearing 
down,  the  other  building  up.  And  if  there  is  one  single  thing 
which  gives  us  confidence  that  the  present  civilization  is  to 


The  railroadn.  on  the  unc  hand,  have  persistently  con- 
tended that  wherever  a  line  of  rails  was  pos.sible,  marine 
transportation  was  uscles.s.  The  exponents  of  marine  trans- 
portation have  contended,  on  the  other  hand,  that  the  rail- 
rruds  smiply  served  the  purpose  of  bringing  the  materials  for 
transportation  to  the  harbors  of  the  world  for  shipment.  It 
now  appears  that  land  transportation,  as  exemplified  by  the 
railroads  of  the  countr>',  has  reached  that  point  in  its  devel- 
opment where  it  is  more  than  ready  to  forget  its  hostility, 
and  to  call  upon  marine  transportation  for  assistance  in  hand- 
ling the  transportation  of  the  continent,  and  this  in  spile  of 
the  fact  that  it  has  taken  advantage  to  the  fullest  measure  of 
corporate  organization  and  such  general  confidence  uf  the 


ric.  I.— MAdiii  vxiT  nsTm  ArrLitD  to  CAt  ruMT  Slavics. 


remain  upon  the  earth,  it  is  that  transportation  is  binding 
all  nations  into  one  commercial  body.  It  must  he  apparent 
to  all  broad  thinkers  that  the  dcvcli^mcnt  of  the  means  of 
transportation  upon  the  great  bodies  of  svatcr  that  divide  the 
great  n.itions  of  (he  earth  has  been  the  incentive  to  the  mak- 
ing of  international  treaties  of  peace,  which  are  C(in%(anlly 
making  war  and  conquest  less  and  less  a  normal  occupation 
of  mankind. 

Great  as  has  been  the  development  of  trnniportation  upon 
the  tea,  even  greater  development  has  been  made  upon  land. 
The  application  of  steam  power  to  land  transportation  com- 
menced about  the  same  time,  and  it*  development  has  measured 
the  march  of  civilization.  The  savaKe  and  the  wilderness 
cannot  exist  where  the  railroad  pent^rale^.  L'p  to  the  pres- 
ent lime,  land  and  marine  transportation  have  developed  in- 
dependently, and  to  a  large  extent  in  hu>lilily  to  each  other, 
although  both  have  been  using  the  same  greal  force. 

*Co<Miillin(  Engintcr,  lit  Nuuii  Sc.,  New  York. 


people  as  has  enabled  il  to  call  to  its  aid  almost  unlimited 
capital :  while,  on  the  other  hand,  marine  transportation  in 
almost  every  instance  has  been  developed  by  individual  en- 
ergy, organization  and  management. 

THE  ELECmiC  f.NlT  SVSTCM  OF  MARl.SE  T«ANsrmiT.\T:0>r. 

This  has  for  its  foundation  the  broad  application  of  the 
central  station  idea  for  the  generation  of  power,  its  distribu- 
tion by  electricity,  and  its  application  to  marine  transporta- 
tion.   The  system  is  applicable  to  all  cbsscs  of  marine  work. 

The  marine  transportation  unit  compri.ses  a  p<iwer  vessel 
containing  an  electric  power  generating  plant,  and  a  number 
of  cargo  carrying  consorts,  each  propelled  by  electric  power 
furnished  from  the  power  vessel.  The  power  plant  is  of 
precisely  the  same  construction,  operation  and  control  as  those 
used  upon  land.  This  power  plant  has  no  direct  connection, 
other  than  electrical,  with  the  propelling  power  of  the  vessel 
in  which  it  is  carried,  or  of  any  other  of  the  fleet,  consequently 


Digitized  by  Google 


30 


International  Marine  E^nffineerin^ 


January,  igoS. 


the  gcncraliiig  engines  may  Ijc  operated  at  a  constant  speed 
and  in  one  direction  only,  which  results  in  a  much  simpler  forin 
of  engine,  requiring  less  attendance,  and  much  less  liable  to 
derangement  uhile  in  operation. 

The  power  vessel  (sec  Fig.  4)  contain!)  two  boilers  of  the 
marine-  t>pr,  caeh  of  700  hor*epower,  and  two  directly  con- 
nected electric  generating  units  of  700  horsepower  each.  The 
duplication  of  the  l>oiler$  and  generating  plant  make  total 
failure  of  power  highly  improbable.  Heretofore  in  all  marine 
work  there  lias  li«en  the  necessity  of  a  concordant  action  be- 
tween the  pilot  house  and  engine  room,  to  control  the  ves- 
sel :  under  this  .system  the  engine  room  and  power  producing 
plant  arc  entirely  separate  and  independent  of  the  navigation 
and  control  of  the  ves.sel,  the  gcticration  and  u*e  of  the  power 
being  entirely  separate  functions.    The  power  vessel  is  pro- 


canal,  river,  harUir  and  lake  navigatioi,.  'I  he  generation  of 
the  power  is  precisely  similar,  but  in  this  case  the  electric  con- 
nection between  the  vessels  comprising  the  fleet  is  extended, 
.so  that  they  may  procceil  in  single  file,  and  the  cmitrol  of  the 
propelling  power  of  each  vessel  is  in  the  hands  of  the  helmt- 
man  or  oflicer  in  charge  of  that  vessel. 

In  the  illustration,  the  power  l>oat  is  sliown  as  the  last  in 
the  line,  b<it  it  is,  of  course,  apparent  that  it  can  occupy  any 
position,  and  it  can  be  readily  seen  that  in  such  a  fleet  each 
vessel,  within  reasonable  limits,  possesses  alt  the  qualities  of 
an  independent  vessel  propelled  by  power,  such  as  the  avoid- 
ance of  obstructions,  the  ability  to  turn  sharp  bends  in  rivers, 
and  independently  to  maneuver  around  wharves  and  through 
locks  of  canals.  In  addition,  the  illustration  shows  the  further 
possibility  of  using  power  generated  in  a  central  station,  upoa 
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p«l1rd  by  twin  «crews  operated  by  electric  motors ;  the  con- 
trol of  thexe  timtDrs  is  entirely  indeprndrnt  of  the  power  plant, 
and  their  >l»rliiiK,  stopping  and  rever^inK  will  be  under  the 
direct  control  nf  the  navigating  officer  in  the  pilot  house,  with- 
out the  intervention  of  bells  or  signals  of  any  kind 

The  power  lioat  is  shown  in  another  view,  in  connectiim  with 
two  car  rtoals.  Each  of  these  is  provided  with  twin  screws 
Operated  by  electric  motors,  and  the  control  of  these  motors 
for  stopping,  staning  and  reversing  is  also  located  in  the  pilot 
house  of  the  power  vessel,  and  under  the  direct  control  of 
the  navigating  officer.  The  application  of  the  system  involves 
the  principle  of  so  distributing  the  power  that  each  of  the 
units  receives  the  amount  necessary  to  propel  it  at  the  same 
speed,  thus  eliminating  any  necessity  of  transferring  strains 
between  the  vessels. 

In  another  case,  i-'ig.  j.  the  sys.em  is  shown  as  applied  tu 


one  of  the  iKiats,  for  refrigerating  purposes  on  others,  and  it  is 
pointed  out  that  when  such  a  refrigerated  cargo  reaches  its 
destination,  connection  can  be  made  to  any  source  of  elec* 
tricity  upon  the  shore,  and  refrigeration  continued  while  the 
cargo  is  being  discharged  and  a  new  one  loaded. 

I'ig.  i  illustrates  the  application  of  this  system  to  ocean 
navigation.  In  this  illustration  three  vessels  are  shown, 
the  central  one  containing  the  power  plant,  distributing  power 
to  a  vessel  ahead  and  another  astern.  For  this  class  of  work 
the  power  vessel  would  be  provided  with  an  automatic  wind- 
ing engine  to  control  the  length  of  the  electric  cables  convey- 
ing the  power  to  the  other  vessels  of  the  fleet. 

In  the  application  of  the  system  to  the  smallest  class  of 
shallow  river  vessels,  the  power  is  gener.iled  by  an  internal 
cc  mbnstion  engine  using  oil  as  fuel,  and  the  propulsion  is  by 
means  of  stem  wheels.    With  lliis  sy.steni  it  is  possible  for 
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one  man  to  care  for  the  generating  plant,  and  to  control  the 
movement  of  the  three  vessels  comprising  the  fleet.  The  sys- 
tem makes  possible  marine  transportation  on  a  less  draft  than 
has  been  heretofore  possible.  Attention  is  called  to  the  fact 
that  the  three  vessels  are  precisely  alike,  and  that  there  is  no 
necessary  structural  connection  of  the  power  generating  plant 
to  the  hull :  so  that,  in  case  of  injury  or  grounding,  it  can 
readily  be  transferred  to  any  one  of  the  barge*. 

It  should  further  be  considered  that  this  system  offers  a 
very  great  additional  advantage,  in  that  it  provide*  for  a  source 
of  light  without  a  separate  installation  for  that  purpose,  the 
lighting  circuit  being,  of  course,  taken  direct  from  the  main 
power  circuit;  and  a*  all  modern  freight  movement  proceeds 
without  interruption,  night  and  day,  this  consideration  is  by 


lour  hours  per  day,  while  with  steam  freight  carrying  veuelt 
it  is  an  established  (act  that  more  than  half  the  time  is  spent 
in  discharging  and  loading  cargo;  this  is  fully  brought  out  in 
tile  comparison  made  in  another  part  of  this  paper,  where  the 
resulting  economy  of  this  system  is  pointed  out.  The  appli- 
cation of  this  system  of  navigation  to  the  smaller  river*  and 
waterways  of  the  interior  will  result  in  a  very  gnat  extension 
of  the  bu.sincss  and  very  many  economies  in  operation. 

At  the  present  time  such  navigation  is  carried  on  by  a 
steam  propelled  vessel  of  sufTicient  capacity  to  carry  all  the 
freight  for  the  territory  which  it  serves,  and  it  is  under  the 
most  severe  restrictions  as  to  the  matter  of  draft,  and  conse- 
((uently  displacement,  and  at  the  same  time  must  have  suffi- 
ciently powerful  machinery  to  make  headway  against  strong 
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no  means  a  small  one.  It  will  be  readily  understood  that 
the  readiness  with  which  electricity  could  be  utilized  for 
searchlights  for  river  navigation  at  night  would  materially  add 
to  the  efficiency  of  the  system. 

Further  general  advantages  of  the  system  are  as  follows: 
all  inland  water  navigation  is  hampered  and  limited  by  the 
small  depth  of  water,  which  limits  the  size  of  transportation 
units,  and  by  limiting  the  amount  of  water  on  which  the  pro- 
pelling apparatus  can  act,  seriously  restricts  the  application  of 
power  in  large  units.  The  electric  unit  system  makes  possible 
the  development  of  power  in  large  units,  its  distribution  to  a 
number  of  small  vessels,  to  each  of  which  it  is  applied  most 
economically  and  with  the  smallest  amount  of  attendance.  The 
placing  of  the  power  plant  in  one  vessel  and  the  providing  of 
the  cargo  space  in  others  make*  it  possible  to  adapt  each  to 
the  particular  use  for  which  it  is  intended,  and  a  much  higher 
economy  in  construction  and  operation  is  possible  for  each. 

It  ii  an  established  practice  to  operate  tow-boats  twenty- 


currents.  .\t  every  point  where  freight  is  received  or  dis- 
charged the  vessel,  with  the  entire  crew,  must  remain  idle 
while  the  freight  is  being  received  and  discharged. 

On  the  other  hand,  through  the  electric  unit  system,  a 
power  boat  designed  for  that  purpose  only,  capable  of  tran*- 
milting  propelling  power  to  a  number  of  lightly  constructed, 
shallow-draft  barges,  each  equipped  with  sufficient  electrically 
operated  propelling  power  to  meet  the  conditions,  would 
operate  as  follows:  Instead  of  the  whole  transportation  unit 
remaining  idle  while  freight  was  being  loaded  and  discharged, 
a  single  barge,  of  a  capacity  sufficient  for  the  particular 
freight  depot,  would  be  detached  upon  the  up-trip  at  a  town 
or  city,  the  power  boat  and  remainder  of  the  fleet  proceeding 
without  delay.  This  procedure  would  be  repeated  at  each 
town  along  the  river.  Upon  the  return  trip,  such  barges  as 
had  been  loaded  would  be  taken  up.  In  this  way  the  work- 
ing plant,  comprising  the  greater  part  of  the  investment,  and 
by  far  the  greater  part  of  the  working  force,  would  be  kept 
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conimitljr  emiitoycd  aDd  appraximateljr  twice  the  amount  o(  electricity  for  power  or  Hfhtinc  tht  fact  that  tbe  |»ower 

tranaportatim  ceoodiplitlieii  for  tli«  hum  inveitiiMnl  of  cafi-  Tcaad  can  be  laid  np  at  a  point  where  iud  can  be  ftored 

ttl  and  tabor  aa  bj  the  old  method.  wovtd  make  it  poaiible  for  each  a  plant  to  fumiah  electric 

The  eolleeting  of  perufatble  food  productt,  such  as  are  kept  power  or  ItBhtinf  at  a  very  reasonable  (ignre. 

in  cdd  atorage,  vlU  be  greatly  facilitated,  it  being  dearly  (T»  bt  t^ntltidti.^ 
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recognized  by  all  engineers  that  the  most  important  factor  of 
cold  storage  plants  is  an  ample  supply  of  ci  oling  water,  and 
the  aiKli  (1  1.1  1  tli.i;  upon  the  water  power  can  bo  generated 
cheaptt  tluii  umkr  any  other  conditions.  When  tbi  rc-  is  ibc 
additional  consideiation  that  electric  p<iwer  can  now  lie  pur- 
chased as  readily  at  any  other  ci»iinii>dily.  in  all  towns  and 
cities,  to  operate  the  cold  storage  plant  when  the  barge  is.  de- 
tached from  the  power  vessel,  it  is  practieaJly  certain  that  this 
ayeteui  of  gathering  and  handling  perishable  food  productt  is 
destined  to  bare  an  exceedingly  wide  application. 

In  the  broad  application  of  this  system  to  Inland  waterways 
it  will,  of  course,  be  immediately  apparent  that  the  (reight 
barges  with  their  motor  power  are  nut  in  any  way  limited  for 
their  operation  1o  any  particular  ]«i»ir  vessel,  but  that  in  the 
extension  of  the  system,  the  power  vessel  will  be  treated 
entirely  separate  from  the  cargo  vessel,  and  that  the  earvfo 
vessels  will  be  moved  systetnatically  on  schedule  timr  by 
power  vessels  in  precisely  the  same  way  as  freight  cars  arc 
moved  by  locomotives.  Bm  it  should  be  pointed  out  that 
marine  tmnaportation  under  this  system  possesses  acveral 
dittinct  advantages  over  the  movement  of  frei^t  upon  rail- 
roads. The  maintenaitce  of  right  of  way  is  entirely  elimi- 
nated. All  switching  and  y.ird  worl.  is  climin.ncd ;  a'most 
unlimited  restrictions  as  tn  dimensions  and  carrying  capacity 
is  admissible  in  freight -caTi  viiiKuniis. it  hi  ing  imdcTstood  n  it 
any  size  of  unit  may  be  used  with  the  sole  provision  that  the 
amount  of  propelling  p^^iwi  r  introduced  shall  bc  Sttflicicnt  to 
give  all  the  sanu    j  :    I  when  in  transit. 

It  should  al-  ■  iitL-d  nut  that,  wi  :  ■  p  resent  v  rm 
of  marine  freight  vessel  or  tow-boat  is  laid  up,  (lie  whole  in- 
vcalment  Is  entirely  useless  for  any  other  purpose:  bnt  with 
thia  lyttem,  an  dectric  power  generating  veitfl.  when  laid 
up  fbr  a  closed  season  in  northern  latitwlea,  or  for  lack  of 
business  at  any  lime,  is  stilt  available  for  the  generation  of 


THE  ROYAI.  NAVAL  COLLHOE  AT  GREENWICH, 
AND  THE  TRAINING  OF  KNQINt-ER  01^ 
FICERS  rOR  TMI2  ROYAL  NAVY. 

Rv  J.  w    M.  WAuucntai,  D.  AC. 

Pew  more  imposing  baildiiigs  an  to  be  seen  in  Great 
Britain  Iban  the  noble  pile  designed  and  b«itt  by  Sir  Ouialo- 
pher  Wren  as  a  home  for  disabled  seamen,  and  now  used  as 

the  principal  center  for  imparting  technical  knowledge  to  the 
oflSeer*  of  the  various  branches  of  the  royal  navy,  Probiibly 
still  fewer  i  ^.k  .in  deeply  steeped  in  In  r  ric  reminis- 
cences of  the  ri.iiiliigi  del,  Tmlor  and  Sluiisl  m unrchs,  or 
have  been  more  chnely  associated  with  the  variiil  f;irinties  of 
those  houses.  The  present  buildings  occupy  the  site  of  an 
earlier  budding  b>iilt  or  enlarged  by  DuIm  Huoiphrqf,  of 
Gloucester,  the  brother  of  Henry  V. 

Some  idea  of  these  older  buildings  enlarged  by  successive 
monarchs  can  be  obtained  fram  the  copies  of  old  prints, 
which  show  bow  they  appeared  in  the  tinea  of  Eltiabeth  and 
of  Charles  II.  The  print  of  i66a  ahowa  alio  the  caitle  on  the 
rising  ground  Of  Greenwich  Park  close  to  Blackheath,  also 
Innit  by  the  "Good  l>ul<e,"  and  used  as  a  sort  of  sanatorium 
iiir  sinTcrer'!.  from  the  datn(>er  air  of  the  lower  grotind  by  the 
liver.  The  castle  was  given  over  fi>r  astronomical  i  Ijvrrva- 
tiniis  by  Charles  If,  and  ha<  been  ever  since  the  royal  observa- 
tory and  residence  of  the  astronomer  rt>yal  from  the  times  of 
Fiamstreet,  the  hrst  Itolder  of  the  oiBcc.  This  is  also  shown 
in  the  view  of  the  college  grounds  and  buildings,  looking  fcmn 
north  lo  south. 

Charles  II,  some  four  years  after  his  resiaratbn.  com* 
mcltced  to  rebuild  the  palaoe  under  the  direction  of  Sir  Isaac 
Denbam.  who  look  down  the  old  buildings,  of  which  at  the- 

pres<'tit  time  no  trace  remains  cNcepi  the  crypt  below  the  bl«-k 
containing  the  naval  museum.  After  the  victory  of  Ca4>v  La 
Hogtte,  which  shattered  the  hopes  of  James  II  of  regaining  his 
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lost  kingdom.  M:iry  fin  William  III"?  absence),  in  gratitude 
to  her  naval  heroes,  decided  that  the  n-irtially  rebuilt  palace 
should  be  devoted  af,  a  home  for  .seamen  "disabled  by  age. 
wounds  or  accidents."  Wren  funii-shcd  the  de^^igns  anti  lived 
dote  by  during  the  completion,  and  William,  after  Mary's 
death,  pushed  forward  the  work  of  rcbudding.  lictwccn  zooo 
and  J.ooo  pensioners  resided  at  the  hospital  at  one  time,  but 
in  later  years  the  niunber  was  rcducoil  to  about  one-half;  the 
men  themselves  disliked  the  disciplinary  character  of  the  life, 
and  preferred  a  pension  with  the  freedom  of  their  own  homes. 
In  1873  the  government,  in  which  Goschcu  was  the  first 


rvKtaAL  or  ovmi  huaiziii  at  cuf.cxwicii  im  itdx. 

Lord  of  the  Admiralty,  decided  that  it  would  n<<t  be  hicon- 
sistent  with  the  traditions  of  its  past  to  convert  the  hospital 
into  a  college  for  the  scientific  trainini;  of  all  branches  of  the 
royal  navy.  For  fnurtecn  years  before  the  establishment  of 
this  college  an  advanced  coiirsie  of  instruction  in  mathematics 
and  lechnicil  subjcci^  wa»  held  at  the  Koyal  School  of  Naval 
.Architecture  ami  Marine  Kngineering  in  some  bnililines  of  the 
South  KenMiiKtoii  Mu.seui)i.  attended  by  a  few  students  of 
naval  architecture  and  naval  engineer  -tiidents  selected  an- 
nually by  exatninaiion  from  those  trainini;  at  the  royal  dock- 
yards. The  ci>ur-.e  Listed  for  four  jcars,  on  what  is  now 
known  as  the  '".Sandwich"  system,  alwiut  seven  months  of 
every  year  being  spent  in  theoretical  study  in  Lotiduii,  and  five 
months  in  practical  work  at  the  dockyards.  The  school  owed 
its  initiation  to  the  iirKent  represenlalirm  of  a  small  com- 


mittee of  the  Institution  of  Naval  Architects,  of  which  Scott 
Ku^scll..  the  de».igner  of  the  Grfal  Easltrn,  was  an  active 
member,  who  felt  strongly  the  necessity  uf  an  advanced  train- 
ing for  engineers  and  shipbuilders  in  the  interests  of  the 


IK    mSi,  illuuisc   l-.llt   UN   UHKU  UOKIVAIOIT  IS  HOW  ttlCATtO. 

country  generally,  and  the  .Admiralty  more  particularly.  The 
sch(x)l  was  dissolved,  and  its  work  transferred  to  Greenwich 
on  the  establishment  of  the  Naval  Qillege.  Tli-it  the  former 
school  fulfilled  the  purpose  for  which  it  was  founiled  is  shown 
by  the  fact  that  nearly  all  the  high  technical  posts  at  th«  Ad- 


TUE  autuuMcf  iw  ]a6S, 


niiralty,  anil  very  many  at  Lloyd's  and  at  the  great  engineering 
and  shipbuilding  firms  of  the  country,  are  filled  by  its  former 

pupils. 

.•\t  the  lime  when  the  hospital  was  converted  from  its  earlier 
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purpose  as  a  home  for  peiuinned  seamen  it  had  tjeconic  grad- 
ually  recognized  (hat  technical  scientific  education  was  re- 
quired, not  only  for  the  engineer  officers  and  the  future  con- 
structors  at  the  dockyards  and  designers  at  the  Almiralty,  but 
also  for  all  llie  executive  oflicers  of  the  navy.  In  the  previous 
dayi  of  the  old  sailing  vessels  and  wooden  men-of-war,  a 
knowledge  of  navigation  was  the  only  scientific  attainment  ex- 
pected of  the  naval  olTicers;  presence  of  mind,  courage,  cool- 
ness, readiness  of  resource  and  the  facility  of  command  suf- 
ficed for  the  rest.  When  we  rememlwr  that  Columbus,  with 
no  appliances  beyond  the  imperfect  form  of  quadrant,  known 
as  the  astrolabe,  and  a  compass  of  which  even  the  fact  that  its 
setting  varied  largely  at  different  places  was  not  common 
knowledge,  doubtfully  known  to  himself,  with  no  chronometer, 
log  or  chart,  was  able  by  dead  reckoning,  which  meant  guess- 
ing the  speed  throngii  the  water,  in  each  of  hi*  voyages  from 


an  elementary  knowledge  of  naval  construction;  but  included 
directly  in  the  duties  of  the  executive  staff  are  the  motors, 
dynamos,  lamps,  searchlights,  telephone  exchanges  and  wire- 
less ittstnimcnts,  which  make  the  modem  battleship  or  first 
class  cruiser  an  electric  engineering  station  of  considerable 
complexity  and  no  mean  magnitude. 

He  should  pos!<css  the  necessary  mathematical  and  technical 
knowledge  required  for  navigation  and  pilotage,  and  under- 
stand the  troublesome  subject  of  compass  errors  and  their  cor- 
rection, complicated  not  only  by  the  constant  alteration  due  to 
a  change  of  geogr.tpliical  position,  but  also  by  the  varying  dis- 
turbances due  to  the  close  proximity  of  dynamos,  motors  and 
other  magnetized  masses.  Looking  at  the  duties  from  other 
points  of  view,  he  should  be  a  good  linguist,  something  of  a 
lawyer,  acquainted  at  least  with  the  laws  of  evidence  and 
practice  of  court*  martial,  and  be  able  to  cope  with  the  diffi- 
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the  West  Indies,  to  make  his  port  in  Spain  with  certainty,  and 
to  predict  at  night  that  a  certain  land  would  be  sighted  in  the 
morning,  it  is  not  to  be  wondered  at  that  a  limited  mathemati- 
cal knowledge,  with  the  help  of  mudem  appliances  suflioed 
for  the  needs  of  the  navy  up  to  comparatively  recent  times. 

During  the  last  half  century,  however,  the  modern  man-of- 
war  has  rapidly  become,  and  with  an  ever-increasing  accelera- 
tion, a  collection  of  mecliaiiiMn  of  the  most  complex  type:  and 
the  executive  officer,  especially  if  he  undertakes  at  some  time 
in  his  career  the  duties  of  a  gunnery  or  torpedo  lieutenant, 
must  acquire  a  knowledge  (and  know  a  good  deal)  of  the 
practical  side  of  more  than  one  profession.  The  naval  officer 
should  be  proficient  in  the  working  parts,  and  understand  the 
details,  of  the  numerous  and  complicated  items  of  machinery, 
hydraulic,  pneumatic  and  electric,  required  for  the  working  of 
guns,  torpedoes,  mines,  for  transmitting  orders  automatically 
to  all  parts  of  the  ship,  and  varying  from  the  powerful  ma- 
chinery required  for  a  l3-inch  gun  to  the  delicate  optical  ad- 
justments of  a  rangefindcr.  He  should  know  something  of  the 
working  of  his  main  and  auxiliary  engines,  and  ha\-e  at  least 


ailt  problems  of  maritime  and  international  law.  He  should 
be  an  expert  in  naval  strategy  and  tactics,  and  know  something 
of  the  duties  of  the  sister  service,  when  in  charge  of  expedi- 
tions on  shore. 

When,  at  the  time  the  Greenwich  College  was  started,  the 
need  of  a  much  more  extended  system  of  education  for  the 
naval  officers  was  felt,  arrangements  were  made  by  which  all 
executive  officers,  after  they  had  spent  some  time  at  sea  and 
had  attained  the  rank  of  sub-lieutenant,  should  compulsorily 
be  appointed  to  the  college  for  a  course  of  study  lasting  about 
six  months,  and  terminated  by  a  qualifying  examination. 
Officers  of  higher  rank,  lieutenants,  commanders  and  captains, 
were  encouraged,  at  periods  when  not  appointed  to  a  com- 
missioned ship,  to  attend  classes  in  various  subjects,  such  as 
mathematics,  physics,  steam,  chemistry,  languages,  fortifica- 
tion, naval  strategy,  etc.  Lieutenants  qualifying  for  gunnery 
or  torpedo  duties  spent  the  session  of  nine  months  at  Green- 
wich before  proceeding  to  the  special  training  ships  for  the 
practical  part  of  their  instruction.  A  war  course  for  senior 
officers  (captains  and  commanders)  was  held  for  several  years. 
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and  even  a  short  course  for  admirals,  lasting  for  six  weeks  at 
a  time  and  always  well  attended,  showed  tlial  the  mo<]crn  naval 
officer  recoifnized  that  at  no  period  of  his  service  was  he  too 
old  to  learn.  During  the  last  few  years,  however,  much  of  the 
instruction  previously  given  at  Greenwich  has  been  transferred 
to  tlie  naval  ports.  The  war  courses  are  held  at  Devonport, 
Portsmouth  and  Chatham,  the  qualifyinx  courses  for  the  spe- 
cial technical  officers  (gunnery  and  torpedo)  are  held  at 
Portsmouth,  and  only  those  who  show  special  ability  (abi^ut 
one-third  of  the  number  qualifying)  proceed  afterwards  to 
Greenwich  for  a  more  advanced  course  of  nine  months'  dura- 
tion. 

On  the  s;une  principle,  only  those  sub-lieiitenants  (about 
one-half  the  total  number)  who  attain  a  sufficient  standard  in 
an  examination  held  at  sea,  proceed  to  Greenwich  for  a  further 
course  of  six  months'  instniction.  Also,  whcrras  fonncrly  all 
the  engineer  officers,  after  their  training  at  Keyham,  came  to 
the  naval  college  for  one  session,  under  the  present  regulation 
only  those  most  likely  to  profit  by  the  instrnction  are  ap- 


marine  and  enginccrmg  officers.  The  education  and  details  of 
courses  referred  to  in  this  article  apply  obviously  to  the  older 
system,  which  will  soon  be  obsolete. 

The  successful  probationary  cadets  pay  £75  ($365)  a  year 
towards  the  expenses  of  their  residences  and  training  at  the 
Engineering  College  at  Keyham,  but  scholarships  are  awarded 
to  a  considerable  number  at  the  head  of  the  list,  which  re- 
duces the  fees  to  X40  ($195)  a  year.  Such  students,  engineer- 
ing cadets,  must  enter  the  government  service  if  they  are 
offered  commissions  at  the  end  of  their  course  of  four  years. 
The  remainder,  probationary  cadets,  will  be  allowed  to  take  the 
commissions,  if  they  are  successful  in  the  fuial  examinations, 
but  arc  not  obliged  to  do  so.  About  one-half  of  the  total 
entry  receive  commissions  at  the  end  of  the  course.  The 
training  is  piirlly  mathematical  and  scientific,  under  a  staff  of 
which  Prof.  Worthington.  F.  R.  S„  is  the  head :  partly  praaical 
and  technical,  under  a  staff  of  engineer  lieutenants,  one  in 
charge  of  each  tenn,  and  an  engineer  commander,  all  the  or- 
ganization and  general  supervision  being  carried  out  by  an 
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pointed.  The  result  of  these  two  conclusions,  that  where  pos- 
sible naval  subjects  should  be  taught  in  the  ports  where  the 
fleets  assemble,  and  that  only  those  who  have  shown  particular 
aptitvidc  should  proceed  to  more  advanced  education,  has  re- 
sulted in  a  considerable  diminution  of  the  sttidents  in  residence, 
who  number  normally  under  the  present  regulations  about  too. 
as  compared  with  almost  double  this  number  a  few  years  ago. 

In  addition  to  executive  officers,  engineering  officers  and 
students  of  naval  architecture,  all  marine  officers,  both  of  the 
Royal  Artillery  and  of  the  Light  Infantry,  arc  attached  to  the 
college  for  a  period  of  one  or  two  years.  Gentlemen,  grad- 
uates of  the  universities,  qualifying  for  the  rank  of  naval  in- 
structor, attend  the  courses,  and  many  individual  officers  are 
appointed  for  work  in  some  particular  department  before 
taking  up  some  technical  appointment  or  undertaking  some 
special  work. 

Candidates  who  have  obtained  nominations  for  the  engineer- 
ing cadetships,  of  limits  of  age  between  t4'/i  and  16^,  are 
examined  annually,  and  those  selected  proceed  to  Keyham  for 
a  course  of  training.  It  must  be  remembered,  however,  that 
the  tenni  used  refer  to  the  past,  and  that  the  system  that  has 
produced  the  present  officers  of  the  engineering  branch  is  now 
superseded  by  the  new  scheme  of  a  common  entry  and  joint 
training  up  to  a  certain  point  in  their  career,  for  the  executive. 


engineer  captain ;  an  execviti%-e  officer  of  the  rank  of  captain 
being  at  the  head  of  the  whole  establisliment. 

Two  mornings  and  three  evenings  in  a  week  are  devoted 
to  the  mathematical  and  scientific  studies.  The  rest  of  the 
time  is  spent  in  the  various  workshops,  iron  and  brass  foun- 
dries and  in  repairs  on  board  ship.  A  separate  fitting  shop  and 
a  drawing  office  are  allotted  to  the  students.  Their  work  is 
carried  on  under  the  supervision  of  the  engineer  lieutenants, 
assisted  by  workmen  instructors.  Whenever  it  is  possible, 
the  whole  of  the  repairs  of  a  certain  ship  are  carried  out  by  the 
cadets,  under  the  same  conditions  as  by  the  factory  workmen, 
and  the  trials  ntn  under  the  usual  tests. 

.\  certain  number,  generally  about  one-half  of  those  who 
obtain  commissions,  proceed  to  Greenwich  for  a  course  of  nine 
months'  further  study.  At  the  end  of  their  second  year  at 
Keyham,  appointments  are  offered  to  the  first  two  or  three  on 
the  examination  list  to  enter  the  royal  corps  of  naval  con- 
structors. The  training  in  their  case  naturally  differs  some- 
what On  the  technical  side  from  that  of  the  engineering  cadets ; 
they  also  liroceed  to  Greenwich,  and  stay  there  for  the  full  ad- 
vanced course  of  three  years. 

The  instruction  at  Keyham  includes  algebra,  trigonometry, 
differential  and  integral  calculus,  the  application  of  graphical 
methods  to  the  solution  of  problems,  statics,  dynamics  and 


Digitized  by  Google 


36 


International  Marine  Engineering 


J  VXI  ARY,  1908. 


A  MCW   JM    TUX   MKCUAKICAL  t-AMMATOBV. 


1iydro$talics :  mechanical  drawing,  mechanism  and  applied 
mechanics,  and  strength  of  materials,  with  laboratory  work  in 
these  subjects:  lectures  and  laboratory  work  111  chemistry,  in- 
cluding analysis  of  funnel  gases,  hardness  of  water,  boiler  in- 
crustation, etc. ;  lectures  and  laboratory  in  phy>ic!i,  including 


opiicji.  heat  and  the  elements  of  thcnnodynamics,  electricity 
and  magneliimi,  the  applications  of  electricity  in  dynamos,  mo- 
t(ir>,  wireless  telegraphy,  etc.  The  engineerinR  lectures  in- 
clude the  de>criplion  of  the  parts  of  various  type*  of  steam 
engines  and  boilers,  properties  of  steam,  indicator  diagrams. 


A  nenoa  ar  tu  mkhaxical  iaioutoit. 


Digitized  by  Gc 


Jakvaiy.  1908 


International  Marine  £n^ineerinf( 


37 


combustion,  oil  and  g**  engines,  engine  room  duties,  propulsion 
of  ships,  hydraulic  machinery  and  the  metallurgy  of  iron  and 
stc-el  and  alloys  tised  in  naval  practice. 

A.  certain  number  of  appointments  10  the  rank  of  engineer 
stib-lieutcnant  have,  under  the  regulations  in  force  up  to  the 
present  tune,  been  offered  10  candidates,  not  trained  at  Key- 


ham,  between  the  ages  of  30  and  23.  who  have  had  at  least 
one  year's  training  at  a  recognized  technical  institution,  not 
less  than  three  years  at  some  approved  engineering  firm,  and 
who  obtain  the  requisite  qualifying  marks  in  the  papers  at  the 
final  examination  to  the  Keyham  cadets.  If  their  examination 
record  is  sufficiently  good,  they  can  proceed  to  the  advanced 


TBI  saw  cnmicAi.  u>oiATotT. 


Digitized  by  Google 


38 


Int«r national  Marine  £ni(ineerintf  Jamuakv,  19C& 


course  at  Greenwich.  At  the  terminatiofi  of  the  scMion's 
work,  a  few  of  the  engineer  sub-lieutenants,  generally  about 
four  in  number,  are  selected  t  j  stay  fur  h  hir:lii-r  k(>lll^'.•  i.  i  two 
more  sessions  (of  nine  months  c.n;h  i  with  the  w/w  oi  ijuaU- 
fying  for  the  more  iniportui-.t  f  j.t5  at  A  dmiralty  and 
royal  dockyards;  all  the  students  of  naval  construction  also 
stay  for  the  full  course  of  three  sessions. 

Private  students  of  cither  marine  engineering  or  naval  con- 
■tractraa  may  be  admitted  to  the  full  advanced  cotir^se^  on 
pnvBg  «  qualiiyinK  cxaminatioii  and  fajftatat  of  an  antiuai 
be  of  £jO  (|i46)>  Theae  atiuleiiila  do  iiot,liowcm,  naida  it 
fhc  coUcge.  Sdiobfihiva  aad  fm  atadaHtiripft  an  eined  to 
tbaae  private  students  who  attafti  a  certain  atatidard  at  the 
entrance  txaniiii.'^.'.ioii,  .iml  n;ch  str.'iTiit:-  ni.iy  t-c  taken  into  thv 
Admiralty  service  ;it  tJic  cuiupkiioii  of  tiitir  studies,  cum 
peting  on  equal  terras  with  the  students  trained  in  tt.r  grrvcrn 
meat  establishments.  Testimony  to  the  high  value  ut  tlie 
Grecawich  instruction  is  given  by  the  fact  that  many  foreign 
fovenuncnts  have,  amce  the  first  institution  of  the  college, 
bccB  ^ad  to  aend  tbe  ablcat  atudents  of  their  eagiaecring  and 
comtRKtioii  coipa,  and  oxcentive  and  cngifloer  offieera  of 
dwir  wuftaiw  naviai,  to  join  flicae  daMCt,  Ai  kmg  aa  it 
WW  pennitted  by  our  Adminlly,  fhe  Aaeikaiv  Italian, 
Daniih,  Swcdiah,  CMnese  and  JapancM  and  odicr  govern* 
ments  sent  some  of  their  ablest  men,  and  the  high  offioca  of 
the  naval  construction  and  engineering  departments  of  the 
n.iiio:js  vvtr?  filled  mainly  with  former  students  of  Greenwich. 
Of  recent  ye.irs,  the  Admiralty  has  been  le«s  ready  to  supply 
tlic  technical  training  for  other  countries.  Inu  th.c  Jai)ai)U!>(r 
have  already  been  allowed  to  send  two  or  more  representiitive 
officers,  and  these  men,  as  we  might  expect  from  the  known 
ability  and  devotion  to  study  of  their  race,  always  take  good 
poiitions  in  the  final  examinations,  and  hold  their  own,  in 
ipite  of  ^  difltcnttiea  due  to  their  imperfect  Itnowledge  of  the 
langnagiMrith  Ae  teat  of  oar  own  men.  Althepreacnttime, 
one  Portuguese  navaJ  officer,  two  Japanese  students  (of  naval 
construction  and  of  marine  engineering,  respectively)  and  a 
J.i,;.iiio=,c  cnniniandcr  who  tcolr  an  active  jKir;  1:1  tli;-  hist  war, 
ail  at  llic  rnllrgr,  and  ni  ihc  cr.suing  session  several  Cluncic 
,      *lliil(i'-ts  will  ;yc  aihiu(t'--(i- 

The  matheniaticai  work  of  the  first  year  repeats  and  treats 
wore  fully  the  subjects  already  taken  up  at  Keyham.  algebra, 
trigonometry,  co-ordinate  geometry,  differential  and  integral 
calculus  and  the  mechanics  of  solids  and  fluids.  In  the  second 
and  third  yean  the  eoime  in  pore  mathematics  includes  ana- 
Ijrtical  aolid  faoraetry,  demcntaiy  differential  equatinna,  mainlir 
in  applicationa  to  medumical  and  plijnital  praUema,  «urve 
plotting,  etc  In  applied  mathematics,  the  nucbanica  of  aolida 
»nd  fluids  ii  treated  in  much  greater  detail  and  by  more  general 
methods  than  In  the  hrst  year  course.  Besides  the  usual  prob- 
lems of  statics  and  dynamics  of  a  particle,  are  considered  the 
equilibrium  of  chains  and  elastic  beams,  and  the  general 
dynamics  and  kinematics  of  rigid  bodies,  special  attention  I  c- 
ing  paid  to  question.s  involving  rotation,  gyrostatic  control,  etc. 
The  naval  consinictors  have  aUo  a  course  in  dynamics. 

In  applied  mechanics  the  first  year  syllabus  for  the  students 
ia  on  tfie  aasie  Unei  and  general  scope  as  the  final  B.  Sc  or 
B.  Ei  at  amy  of  the  nnivcraitica.  In  the  aeoond  and  third 
yean,  the  woifc  may  be  cotnpaicd  with  a  post'-graduate  conrac 
in  the  higher  branches  of  applied  mechanics  in  relation  to  de- 
sign, such  as  secondary  balancing  of  engines,  vibration  of 
ftrnctiircs,  whirling  c4  'hait^,  ftv_  Thermodynamics  of  the 
steatu  eugine  and  steam  t.;rbinc,  of  intcrnai  CL>n-.lii:=tiori  en- 
gines, of  refrigeration  and  air  coniprcs^  ri,  design  of  centrifu- 
gal pumps,  of  turbines  and  other  hydraulic  plant,  are  taken  up ; 
with  lectures  on  stream  linea  and  wave  motion  and  leaiatance 
and  propulsion  of  ships, 

Aa  important  feature  of  the  instruction  of  this  depart- 
ment ia  iIm  eowae  of  practical  worit  in  the  newbr  equipped 


laltoratory,  of  which  (wo  views  are  given.  Sxperimaits  are 
carried  out  in  the  first  year  illustrating  the  efficiency  of  lift- 
ing tackle,  the  law>  (.1  lnH-ur,  angular  and  harmonic  motion, 
illustrated  by  the  H5.':,il  ai  [>iir,-miB,  such  as  the  ballistic  pcndii- 
h.:rri.  the  ^lyri  t--o.f;w.*,  etc  .  the  I.i-.sl-  (jI  friction,  tiir  niL-;;Siirc- 
mviit  if  iil.v'iic  constants  of  matcnais.  the  diicltarge  through 
orifit  t:-,  etc 

In  the  last  two  years  the  extended  course  includes  the  test- 
ing and  microscopic  examination  of  ntetala  and  efficiency  tests 
of  various  types  of  boileca  and  enginea  (steaiq,  hydrsnlic  and 
intama]  eanibnition).  In  Hie  tiivd  y«ar  research  wmfc  in 
various  aidticcta  ia  nndertalm,  in  which  the  students  are  ex- 
{i«eted  to  use  &eir  own  powers  of  resource  and  originality. 
During  llic  last  term  investigations  have  been  carried  out  on 
the  erticicncy  of  injectors,  01  ^ictrol  engines,  on  lubricant*,  on 
the  applicati  jn  mI  llele  Shaw's  Stream  line  apparatus  for  the 
estimation  of  mechanical  stresses  in  structures,  on  the  hard- 
ness and  ultimate  strength  of  iron-carbon  alloys,  on  the  me- 
chanical properties  of  materials,  coupled  with  microsoopical 
examination  and  chemical  analysis. 

The  plant  includcst  aniong  other  itena^  •  marine  cogiiw 
of  90  boratpower  by  BcUiM  ft  Moran^  coiipled  to  s  Sioaii 
ahmtt  dynamo;  a  is-Ulomtt  Faiaona  tinWM  Hid  dinek- 
current  generator,  and  a  atMdkwatt  De  Laval  tuiltine  and 
generator.  The  internal  combustion  engines  include  a  15- 
horsepower  Diesel,  la-horscpower  Thoniycroft  petrol,  la- 
horscpower  Cr^  sslcy  gas  and.  2' j-l|i>r-ipower  Homsby-Ack- 
royd  hydraulic  A  luo-tgr,  iiydraulic  (e»tii)g  machine  by  Rttsh- 
toii ;  an  air  refrigerating  machine  and  air  compressors;  an 
equipment  by  Zeiss  for  tlie  microscopic  examination  of  met- 
als, and  a  dark  room  for  photographic  work  are  alio  pro- 
vided. The  building  is  lighted  and  supplied  with  alternating 
current  from  the  mans  of  the  South  Metropolitan  CmpaiQ't 
aad  a  battery  of  SS  atomge  cells  enables  direct  eufrenl  to 
be  obtained,  when  reqnind.  A  well-equipped  work  shopi, 
with  lathes,  shaping  and  milling  machines,  serves  for  the  con- 
struction of  new  appliances  and  the  repairs  necessary  for 
ihn-c  fxiiting. 

A  very  coiiiidcraijlc  prupon.Qi;  of  the  vvoikinR  hours  of 
the  engineer  sub-lieutenants  is  devoted  to  the  design  .^nd 
drawing  of  engines  and  their  component  parts.  Lectures  and 
notes  on  the  parts  designed  are  given  by  an  engineer  officer 
on  the  Admiralty  staff,  assisted  by  an  engineer  officer  attached 
to  the  college.  About  six  hours  a  week  are  given  in  the 
first  year  to  this  subject,  which  enables  the  student  to  cooi- 
plcte  about  ten  finished  drawingii  with  calcntoied  dimsniiona 
ot  parts,  such  as  the  osnhshaft,  picton,  piston  rod  aad  cnia* 
head,  etc,  suitable  for  the  engines  of  a  given  ship. 

In  the  second  and  third  years  about  ten  hours  a  week  are 
devoted  to  tliis  subject,  during  which  time  a  complete  design 
in  full  detail  of  a  -ct  i  f  niur  engines  for  a  giv' 11  ship  is 
worked  out.  Two  students  w  utk  together,  and  crnipletc  about 
•kvrnty  'irr.wing--',  irndudTi^;  "Jie  general  p;a>i  and  rlesai:  1  >: 
main  and  auxiliary  engines,  details  of  parts,  and  arrangctnent 
of  pipes  in  boiler  and  engine  room.  Lectures  on  naval  ardii- 
lecture  are  given  by  a  member  of  the  corps  of  naval  cotl- 
atructors.  and  lectures  on  points  of  present  interest  in  naval 
practice,  such  as  oil  fuel,  turbines  and  iatcmal  comhiisHwi 
engines^  by  an  enghiaer  commamHy  attocfaad  to  On  cnllcfle 
and  m  cbsffa  of  tfaa  InitxiiGtMn  to  oxccntivo  oftfleia  in  tttiam, 
mechanism  and  macfalne  drawing, 

The  first  year  students  attend  lectures  on  the  application 
of  electricity,  in  continuation  of  their  previous  cotuscs  at  Key- 
ham,  in<-:-.idin.i[  ".he  principle-,  ami  service  dclaib  of  arc  lamps, 
searchlights  and  glow  lamps,  of  cotitit  iious-CMrrent  dyftamos 
and  motors,  of  .ilternatin.v;  cunent  cirniils  ar.rl  their  properties, 
of  the  varicms  types  of  alternating-current  dynamos  and  mo- 
tors and  their  duracteristic  properties,  transformers,  rectifiers, 
etc,  on  the  tnnaraiasbn  of  power,  and  the  prindplca  and 
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apparatus  involved  in  wireless  telegraphy.  These  lectures  are 
supplemented  by  practical  work  in  the  physical  laboratory, 
including  efficiency  tests  of  the  v.irious  types  of  dynamos  and 
motors,  transformers,  lamps,  rectifiers,  etc,  the  determina- 
tion of  the  magnetic  constants  of  materiaU,  of  capacities  and 
inductances,  etc 

The  plant  includes  a  i3-kilowatt  moior-generalor  set  by 
Siemens,  shown  in  the  view  of  one  comer  of  one  of  the  dy- 
namo rooms,  consisting  of  a  shunt-wound  motor  coupled  on 
either  side  to  a  direct-current  compound  dynamo.  These  dy- 
namos can  be  uncoupled  from  the  motor  and  driven  as  shunt, 
series,  cumulative  or  differential  motors  from  the  direct-cur- 
rent mains.  The  madiines  are  fitted  with  slip  rings  con- 
nected to  the  armature*  and  will  consequently  generate  three- 
phase  current,  either  as  dynamos  or  motors.  They  can  be 
driven  as  rotary  converters,  either  from  the  direcl  or  alternat- 
ing side,  and  can  be  used  as  synchronous  motors.  The  plant 
is  also  conveniently  arranged  for  efficiency  tests  on  the  usual 
Hopkinson  method.  Another  motor-generator  set  by  Cromp- 
lon  consists  of  a  two-phase  induction  motor  driving  on  one 
side  a  continuous  current  dynamo  and  on  the  other  a  two- 
phase  generator,  which  can  also  be  run  as  a  single-phase  or 
two-phase  synchronous  motor.  A  motor  generator  set  by 
Schuckert  provides  continuous  current  from  the  alternating 
mains  of  the  South  Metropolitan  Company.  Among  other 
items  are  a  four-pole  and  a  two-pole  compound  dynamo  by 
Siemens;  a  small  alternating  generator  and  separate  exciter 
by  Johnson  &  Phillips,  and  two  and  three-phase  induction  mo- 
tors from  12  to  2  horsepower  by  the  same  firm.  Rooms  are 
fitted  up  for  the  testing  of  arc  and  glow  lamps;  for  the 
measurement  of  inductances ;  for  calibration  of  instruments 
by  Crompton's  potentiometer,  for  the  use  of  wave  meters  in 
wireless  experiments:  for  observations  in  terrestrial  mag- 
netism ;  for  compass  correction ;  for  work  in  heat  and  light, 
and  for  a  course  of  elementary  mechanics  and  hydrostatics. 
Another  view  shows  a  portion  of  the  large  room  used  for 
ordinary  electrical  measurements,  with  Wheatstone  bridges, 
etc  A  dark  room  and  thoroughly  equipped  photographic 
studio  is  also  attached  to  the  department. 

Tlie  lectures  in  chemistry  deal,  besides  the  general  prin- 
ciples, with  such  practical  applications  as  fuels,  boiler  in- 
crustations, etc  A  course  of  lectures  un  metallurgy  is  also 
given  in  this  department.  In  the  first  year,  the  practical  work 
IS  mainly  qualitative  analysis;  in  the  second  year,  on  the  test- 
ing of  coal,  liquid  and  gaseous  fuels  and  their  analysis, 
physical  and  chemical  examination  of  lubricating  oils,  ex- 
amination of  water  for  use  in  boilers,  etc.  A  view  of  a  por- 
tion of  a  large  room  recently  added  to  the  chemical  laboratory 
is  shown. 

Instruction  in  languages,  French  and  German,  is  given  to 
those  taking  the  long  course.  All  officers  are  requested  to 
spend  a  certain  time  every  week  in  the  exercises  of  the 
Swedish  physical  drill.  The  recreations  in  the  college  life 
have  not  been  neglected;  there  are  two  racquet  courts,  many 
lawn  tennis  courts,  a  fine  bowling  alley  and  a  billiard  room. 
The  lease  of  a  football  and  cricket  ground  a  little  distance 
from  the  college  ground  will,  unfortunately,  terminate  this 
year,  and  pass  into  the  hands  of  the  speailative  builder. 

The  courses  of  study,  and  all  the  educational  arrangements, 
are  under  the  control  of  the  director  of  naval  education.  Pro- 
fessor I.  A.  Ewing,  F.  R.  S.,  who  is  also  responsible  for  all 
the  other  educational  establishments  connected  with  the  Ad- 
miralty, and  for  all  matters  pertaining  to  the  training  of  the 
personnel  of  the  n»vy.  An  "admiral  president"  is  at  the  head 
of  the  college,  and  is  assisted  in  all  matters  of  discipline  by  a 
naval  captain.  It  must,  of  course,  be  borne  in  mind  that  the 
education  and  training  of  the  engineer  officer  as  shown  in  this 
sketch  refers  to  the  present  and  the  past,  but  that  in  a  very 
short  time  a  new  system  will  take  its  place,  of  which  the  gen- 
eral icheme,  but  not  the  details,  are  yet  public 


ItAllan  Armored  Cruiser  Pisa. 

On  Sept.  15  there  was  successfully  launched  from  the  ship- 
yard of  Orlando  Brothers  &  Company,  Livorno,  Italy,  the 
first  of  four  first-class  armored  cruisers  building  for  the 
Italian  navy.    The  ship  has  the  following  dimensions: 


Meters. 

Feet 

  140-5 

461 

  J30- 

437 

69 

Depth  

39-9 

  718 

33-6 

  7-43 

24-4 

  1.3 

3-94 

Normal  displacement  in  tons,  lo,xt&. 


laUHCHiira  or  tin  itai.!**  aihiwid  CBoim  rU4. 


This  ship  is  propelled  by  twin  screws  actuated  by  triple 
expansion  engines,  with  a  designed  horsepower  of  19,000 
under  forced  draft,  and  at  133  revolutions  per  minute.  This 
is  expected  to  give  a  speed  of  23.5  knots,  with  a  correspond- 
ing speed  of  30  knots  at  I5,3(X>  horsepower  and  natural  draft 
Steam  is  supplied  by  twenty-two  watcrtubc  boilers  of  the 
Belleville  type,  filled  with  economizers. 

There  is  a  complete  armor  belt  running  from  stem  to  stem, 
with  a  width  of  7  feet  3  inches,  of  which  4  feet  II  inches  is 
below  the  watcrline.  The  maximum  thickness  is  7.87  inches, 
decreased  to  3.16  inches  at  stem  and  stem.  The  protective 
deck  has  a  thickness  of  I  inch. 

The  battery  is  an  extremely  powerful  one,  including  four 
10-inch  guns,  45  calibers  long,  mounted  in  pairs  in  turrets 
forward  and  aft,  with  an  arc  of  fire  of  260  degrees,  half  each 
tide  of  the  center  line.  The  height  of  these  muzzles  above 
the  water  plane  is  24  feet  3  inches.  There  are  eight  7.5-inch 
guns,  45  calibers  long,  in  pairs  in  four  turrets  at  the  comers 
of  the  superstructure.  These  have  an  altitude  above  the 
water  of  33  feet  3  inches.  They  have  a  range  of  fire  of  160 
degrees,  of  which  90  degrees  comprehends  the  arc  between 
the  fore-and-aft  line  and  the  beam  for  the  various  guns.  The 
secondary  battery  includes  sixteen  3-inch  guns,  eight  3- 
pounders  and  four  Maxims.  There  are  three  18-inch  torpedo 
tubes,  all  submerged,  two  being  located  just  aft  of  the  ram, 
while  the  other  one  is  just  above  the  mdder.  All  of  the 
artillery  is  of  the  latest  Vickeri  type,  and  was  made  in  Bar- 
row-in-Furness. 

These  ships  are  such  an  advance  over  anything  else  of  the 
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DilpUcemcDt  in  luas. 
MmbaUf  caoHaat... 

Braadiidc  in  poiuxis.. 


Pua. 
lo.i  iS 
19,000 

2S1 

1  liur  10' 
liRht  7.5' 


siie  and  type  yet  laid  dawn  that  a  comiiarisan  wiih 
tome  of  the  efforts  oi  other  powen  will  doubdcw  be  intcr- 
Mtiiif.  With  thit  idea  in  view  we  will  compare  them  with 
dif  CharfttloH  elnt  of  the  Unittd  States  navy,  the  Cornwall 
daa»  of  the  Britiih  navy,  the  Tokivm  class  of  the  Japanese 
navy,  and  dw  Mm^hitt  class  of  the  French  navy.  These 
•>hip<i  an  all  near  enmih  of  a  sice  to  nuke  a  comparison  worth 
while. 

1  lir  splcnJhl  iirMfiiiNr,  L'  ri  '  h;  i.'-hieveil  with  the  ri'n: 
and  Tokiwa  Mill  in  sU  prottabihty  h«  equaled  or  sorpasiied  by 
the  Pisa,  sudi  is  the  extremely  high  character  of  Italian  de- 
sign from  this  point  of  view.  Is  comparison,  the  CharUttcn't 
perfuraimee  u  truly  pitiaMe,  md  her  faradside  is  the  weakest 


C  hijrIeiUm, 

97,100 
*S«A| 

Fourleait  d* 


800 


C-ATIIUU//. 

9,Soo 
as>7oo 

•Fouiteen  «" 


Ttrtiifa. 

174 
Four  8* 
Fuurteen  6* 

1,700 


ItvstUiaite. 

sitBao 

•t.d4 

Two  ;.6' 
Eight  6.4' 
a«  3.9- 
89a 


other  countries,  Spani  attuunts  for  20,000  tuns;  then  come 
Italy  with  12,000  tons.  Russia  with  6.000  tons,  and  Austria* 
Hungary,  with  one  solitary  vessel  of  3,000  tons.  The  United 
Sates  of  America  was  net  reprcscttted  at  all. 


A  New  IWO*oa  Hydtniilfc  Cnuw. 

The  crane  !..is  ti< ,  n  erected  fur  the  Elswick  Ordnance 
Works  of  Sir  VV.  o  .\rmstrong.  U  hiiworth  6c  Company, 
Limited,  and  is  of  the  fixed  ailTing  type.  All  the  motiotu, 
rotatinK,  hoisting,  and  raising  the  jib,  are  performed 
hydraulic  power.  The  crane  is  intended  for  handling  guas 
and  their  motintings,  and  for  general  use  in  completing  large 
warships.  Owing  to  the  increasing  siae  snd  breadth  of 


m 


mwwM  rwiriis  aiip  unitr  ri.*»  or  tmw.  hsw  itai.i*n  aimmiii  ciuua  »««*. 


of  the  five,  being  li-5s  than  30  porccnt  a<  pnwirliil  ;is  that  of 
the  Pisa,  and  at  long  ranges  much  lc4>  e\cn  than  that  sttiall 
pefcetitag& 


The  sggKC^te  touiage  el  veueb  going  alongside  the 
wharves  in  Hamlmig  harbor,  Germany,  during  1906  amounted 
to  some  6,agiM»o  tons  act  Of  these  vessels  Jt,55i,  an  aggre- 
gate of  ijgmpco  tens,  carried  the  German  flag,  showing  a 
notable  increase  as  compared  with  the  previous  year.  As  for 
EiiKland,  there  was  a  slight  decline  in  tonnage,  compared  with 
Wj,  the  ht;iirrv  being  respectively  1,520,000  tons  and  l.sSaooo 
tons,  wUiit  Ui*;  number  of  vessels  was  about  the  same — 2,056 
and  3,054.  Norway  act  1  ml  -  n  r  ves>el*  with  i,<;>>,ooo  tons, 
Holland  has  281  vessels  wuli  i-fijooo  tons,  which  mertns  an 
increase  of  some  50  percent.  Denmark  comes  next  '.vth  321 
vessels  and  9.t,ooo  tons;  and  then  France  with  84  vessels  and 
75,000  tons — about  the  same  as  the  previous  year.  Sweden 
shorn  a  slight  decline,  with  134  vesids  and  teiooo  loni;  Of 


modern  vessels  tin  Oicar  legs  hitherto  used  for  tUs  ] 
have  not  sufTicitiiit  reach  over  the  water. 

The  crane  is  capable,  when  working  with  an  effective  pres- 
sure of  750  pounds  per  square  inch,  of  lifting  a  load  of  ISO 
tons  from  15  feet  below  to  85  feet  above  quay  level,  or 
through  a  total  height  of  too  feet  The  maximum  nke  or 
radius  with  this  load  is  99  feet,  and  the  mitumnm  nke  44 
feet,  the  maximum  outreach  beyond  the  face  of  the  be- 
ing 74  feet.  AmdUaiy  lifting  nutdiinenr  is  fitted  for  dealing 
with  lifts  np  to  35  tons,  the  maximnn  rake  for  this  lift  being 
1 17  feet  and  the  minimum  rake  so  ff  et.  The  range  in  ttirning 
is  tinlimitcd. 

The  pedc5ial  is  constructed  of  stoi  '.  [  U.tr-s  and  angles,  and 
has  an  archway  t! f  .'^'h  it  01  vu,-li  sire  as  to  allow  of  two 
lines  of  rails  being  laid  through  it.  It  measores  38  by  45 
feet  across  the  corners.  The  pedestal  is  bolted  to  the  founda- 
tiuns  by  24  wrought  iron  holding  down  bolts,  six  at  each 
comer.  The  rc^  olvitig  portion  of  the  crane  is  carried  on  the 
top  of  the  pedestal,  and  ttirns  on  a  ring  of  steel  "Uve^  roUen 
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working  between  roller  paths  of  ca»t  steel,  a  steel  central 
jjivot  being  alio  fitted.  The  external  diameter  of  the  roller 
jjath  i$  about  38  irvt.  The  pillar,  framing  and  jib  are  of  steel 
plates  and  angles  strongly  braced  together. 

The  main  lit'ting  machinery  is  in  two  sets,  each  set  being 
capable  of  litiinK  75  tons,  stop  valves  bring  provided  <o  that 
each  set  can  be  worked  independently,  or  in  conjunction 
with  the  other  set.  Both  are  contained  in  the  pillar,  and  each 
.consists  of  two  hydraulic  cylinders  with  rams  acting  on  a 
■common  crosshead  fitted  with  multiplying  gear  (8  to  1), 
^idcs  and  steel  wire  lifting  rope  7  inches  in  circumference 
mith  a  breaking  strength  of  about  160  tons.    Each  rope  is 


and  litted  with  a  swivel  hook  and  an  overhauling  weight 
The  lulfing  tnacliincry  is  placed  on  an  inclined  frame  at  the 
back  of  the  pillar,  and  is  of  the  direct-acting  type,  there  being 
two  hydraulic  cylinders,  the  plungers  of  which  working 
downwards  act  together  on  a  turgcd  steel  crosshead,  to  the 
ends  of  which  are  attached  the  back  ends  of  the  steel  luffing 
stays,  the  outer  ends  being  attached  to  the  jib  head,  so  that 
the  motion  downwards  or  upwards  of  the  crosshead  lutTs  the 
lib  in  and  out.  respectively.  The  crosshead  works  on  forged 
steel  guide  plates  bolted  to  the  inclined  lufting  frame,  the 
guide  pieces  on  the  crosshead  being  fitted  with  gunnietal 
faces.    An  overhauling  cylinder  for  assisting  in  lufTing  out 


cunuL  vuw  or  thi  atw  luwicc  ciaxi  kahblino  a  li-mcH  runir. 


'doubled  over  an  equalizing  sheave  near  the  jib  head,  and 
led  over  the  sheaves  in  the  purchase  blocks;  thence  by  con- 
veyance and  the  multiplying  sheaves  to  fast  ends  on  the  cylin- 
4iers,  the  arrangement  being  such  that  the  75-ton  load  on 
each  of  the  two  purchase  blocks  is  taken  on  four  parts  of  the 
rope.  The  purchase  blocks  arc  counterweighted  so  as  to  act 
as  overhauling  weights,  and  the  shackles  are  fitted  with  swiv- 
«UnK  arrangement. 

The  auxiliary  lifting  machinery  is  contiined  in  a  steel 
framinK  secured  to  the  front  of  the  main  pillar,  and  consists 
of  a  hydraulic  cylinder  and  ram  fitted  with  multiplying  gear 
(4  to  i),  guides,  conveyance  sheaves  and  steel  wire  rope  7 
inches  in  circtimference.  with  a  breaking  strength  of  about 
*6o  tons,  the  rope  being  led  over  a  sheave  on  the  jib  head, 


the  jib  when  unloaded  is  placed  between  the  luffing  cylin- 
ders, being  fitted  with  ram,  guides,  multiplying  gear  (2  to  l) 
and  two  t  s/i6-inch  overhauling  chains  acting  on  the  UifTing 
crosshcads.  Tliis  cylinder  is  always  open  to  the  hydraulic 
pressure  when  the  crane  is  at  work. 

The  crane  is  turned  by  a  hydraulic  motor  of  the  oscillating- 
cylinder  pattern,  having  three  cylinders  and  rams,  and  act- 
uating, through  spur  and  bevel  gear,  two  forged  steel  pinions 
engaging  with  the  turning  rack,  which  is  bolted  to  the  top 
of  the  pedestal.  Tbe  turning  machinery  has  two  changes  of 
gear,  so  that  the  power  and  speed  in  turning  can  be  varied  to 
snit  the  load  bring  dealt  with,  clutches  being  provided  for 
putting  either  set  of  gear  in  or  out  of  action.  A  brake  is 
fitted  on  the  turning  gear.   The  valves  for  controlling  the 
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lifting.  tufTing  and  turning  motion!  are  fixed  on  the  floor  of 
the  revolving  platform  in  a  house  which  also  contains  the 
turning  motor  and  gearing.  The  levers  for  actuating  the 
valves  arc  operated  from  a  working  cabin  placed  above  this 
house  near  the  foot  of  the  jib. 

Sufficient  cast  iron  ballast  is  provided  to  give  a  reserve  of 
stability  of  so  percent  when  the  full  working  load  of  ISO 
tons  is  suspended  at  the  maximum  rake.  I^adders  and  plat- 
forms are  provided  for  giving  access  to  the  various  parts  of 
the  machinery.  The  crane  is  placed  on  a  heavily  piled  founda- 
tion, there  being  four  groups  of  piles,  one  under  each  leg  of 
the  pedestal. 


at  the  Elswick  yards.  Newca$tle-on-Tyne.  These  ships  are 
somewhat  larger  than  the  Dreadnought  in  displacement, 
although  of  the  same  overall  dimensions.  They  represent  cer- 
tain improvements  over  the  earlier  ship,  prominent  among 
which  are  an  increase  in  the  length  of  the  i2-inch  guns  from 
45  to  50  calibers,  and  the  raising  of  the  central  turret  so  that 
its  guns  may  be  fired  over  the  after  turret,  and  thus  increase 
the  astern  fire  of  the  ship. 

The  displacement  is  18,600  tons,  as  compared  with  17,900 
in  the  Dreadnought,  the  difference  being  due  to  .m  increased 
fullness  in  the  form  of  the  hull,  and  also  to  a  slight  increase 
in  the  draft.  The  weight  of  the  hull  and  armor  is  stated  to  be 


Tiir  •ovr  or         »n.i.««ornnK.  am  -j.  inr  sHtr  had  iT«>Tio  MWR  tat  WATk. 
(t^atognph,  Cribb,  Soutbaca.) 


The  crane  was  designed  for  lifting  the  lull  load  at  a  speed 
of  30  feet  per  minute,  and  to  make  a  complete  revolution  in 
turning  in  1%  minutes.  These  speeds,  however,  could  be 
considerably  exceeded  if  sufficient  accumulator  power  is 
available.    In  tests,  a  load  of  200  tons  was  easily  raised. 


THE  BATTLESHIP  BELLEROPHON. 

Following  the  successful  trials  of  the  Dreadnought,  three 
new  vessels  of  the  same  t}-pe  were  laid  down,  and  have  now 
been  launched.  The  Bellerofhon  was  put  into  the  water  July 
37  last  from  the  Portsmouth  dockyard;  the  Temeraire  on  Aug. 
2i  from  the  dockyard  at  Devonport,  and  the  Superb  on  Nov.  7 


11.800  tons  as  compared  with  11,100  in  the  ca.se  of  the  proto- 
type. The  launching  weight  of  the  Bellerofhon  was  above 
7,000  tons,  and  of  the  Temeraire  747s  tons.  The  length  is 
given  as  4Q0  feet  between  perpendiculars,  with  a  beam  of  8a 
feel  and  a  draft  of  36  feet  3  inches. 

Propulsion  is  by  means  of  four  screws  actuated  by  Parsons 
turbines,  with  a  designed  shaft  horsepower  of  23,000  and  a 
designed  speed  of  ship  of  3i  knots.  With  900  tons  of  coal 
at  normal  draft,  it  is  estimated  that  the  radius  of  action  at  13 
knots  would  be  s.3oo  nautical  miles.  It  is  possible,  however,  to 
carry  a  total  of  2,Soo  tons  of  coal  and  oil. 

The  main  defensive  armor  consists  of  a  belt  with  a  maximum 
thickness  amidships  of  11  inches,  decreased  to  4  inches  at  the 
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end*.  The  heavy  giin*  are  in  turrets  protected  by  ii-inch 
armor,  while  the  two  conning  towers  are  armored  with  11 
inches  (forward)  and  8  inches  (aft)  of  steel.  The  protective 
deck  has  a  thickness  on  (he  slopes  of  2^  inches,  decreased  to 
l^on  the  flat.  Some  protection  has  been  given  the  ships  in  a 
cellular  construction  of  (he  hull  to  avoid  (he  disastrous  effects 
which  might  be  expected  from  a  torpedo,  thrown  by  either  a 
torpedo  boat  or  a  submarine  vessel. 

The  main  battery  consists  of  ten  12-inch  guns.  50  calibers 
long,  and  located  in  pairs  in  five  turrets.  Three  of  these  turrets 
•re  on  the  center  line,  one  being  on  the  forecastle,  one  on  the 


against  the  attack  of  torpedo  vessels,  consists  of  4-inch  gons 
in  place  of  the  3-inch  weapons  on  the  Dreadnought.  In  ad- 
dition, there  are  five  submerged  torpedo  tubes  for  18-inch 
torpedoes,  one  lube  being  right  astern,  while  the  others  are  on 
(he  broadside  and  bows. 

The  ship  will  be  steered  by  two  rudders,  as  in  (he  case  of  the 
Dreadnought,  and  of  the  new  battle  cruisers  of  the  tnAegibU 
type,  and  it  is  said  that  steering  gear  of  a  new  type  is  to  be 
fitted.  One  of  the  many  minor  departures  from  (he  Dread- 
nought design  is  the  placing  of  the  tripod  mast  astern  of  the 
two  funnels,  instead  of  between  the  two  as  in  the  type  (hip. 


tttMx  or  Tilt  »Li.i>oriioii  ■d<mi  lavhchiho,  SHOwtRa  nun  toipciw  tvii  akd  two  or  tiii  riorELLn  mim. 


after  deck,  and  one  aft  of  amidships,  and  at  such  an  elevation 
as  to  be  able  to  fire  over  the  turret  on  the  after  deck.  The 
two  remaining  turrets  are  placed,  one  on  either  beam,  somewhat 
forward  of  amidships,  and  it  is  said  th.it  they  can  direct  (heir 
own  fire  throughout  a  scmi-circumfcrencc,  from  straight  ahead 
to  straight  astern.  This  gives  a  broadside  of  eight  of  these 
powerful  weapons,  a  theoretical  bow  lire  of  six,  and  a  theo- 
retical astern  fire  of  eight.  The  probable  maximum  bow  and 
•tern  fire  at  sea,  howcs-cr,  would  be  four  and  six  gtms,  respec- 
tively.   The  sccondar>-  battery,  which  is  Intended  for  defense 


The  French  Liner  Quadetoupe. 

>T    JULU  rlLTIIII. 

This  vessel  was  given  some  description  in  our  issue  for  Stf- 
tember  last,  she  having  been  launched  from  the  yards  of  the 
Chanticrs  de  I'Atlantique  at  St.  Naraire  during  the  early 
spring.  She  entered  into  service  by  starling  Sept.  27  last  from 
Bordeaux  for  the  West  Indies.  She  is  the  largest  and  most 
modem  vessel  running  between  France  and  her  American  colo- 
nics, .ind  is  shortly  to  be  followed  by  her  sister  ship,  Ptrou. 
The  ship  has  the  following  dimensions : 
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THi  ninica  wnr  msi*  LiKn  ovoiLOun,  ivilt  it  th  wcirri  dd  ciiAHTias  bk  it.  maxaue. 

D«?pth    9.57  31 4  The  outfit  includes  a  set  of  dynamos  supplying  electricity 

Mran  draft   7  sj  for  lighting,  ventilating,  operating  capstans  and  boat  winches. 

Gross  register  tonnage   6,585  and  various  signaling  and  telltale  devices.   The  refrigerating 

Net  tonnage   j.g68  plant  will  permit  the  ship  to  carr>'  fruits  and  otiicr  perishable 

There  are  two  propellers  actuated  by  triple  expansion  en-  goods.    The  twelve  steel  lifeboats  arc  fitted  with  W^lin 

ginrs,  each  in  a  separate  watertight  compartment.   The  cylin-  quadrant  davits. 

ders  have  dianielcrs  of  27,  4j  and  73  inches,  with  a  stroke  of        The  question  of  subsidy  entered  very  largely  into  the  con- 

48  indies,  and  are  operated  at  90  revolutions  per  minute.  Mruction  of  these  vessels.    It  is  estimated  that  the  shipbuild- 

Stcam  is  supplied  by  six  single-ended  Scotch  boilers  with  a  ing  subsidy  for  the  hull  of  each  amounted  to  it2S,\g2  francs, 

length  of  10  feet  11  inches  and  a  diameter  of  14  feet  i  inch.  while  for  the  machinery  the  total  is  given  as  40M50  francs. 

Each  is  fitted  with  three  furnaces,  the  total  grate  and  heating  This  makes  an  aggregate  of  1,^26,442  fr.mcs  (£52.550.  or 

surfaces  being,  respectively,  345  and  13.451  .square  feet.   The  $255,800).    .\s  Ihc  vessels  also  come  under  the  merchant 

ratio  is  39  to  1.   The  boilers  of  the  I'erou  arc  fitted  with  cniiser  act,  they  will  receive  daily  for  each  ton  up  to  3,000 

Pielock  superheaters,  while  the  engines  have  Lentz  slide  gross  register  4  centimes ;  3  centimes  for  each  ton  between 

valves.  The  boilers  and  engines  of  the  Guaddoufe  arc  fitted  .i.ooo  and  G.ooo,  and  3  for  each  subsequent  ton.   This  would 

with  the  usual  arrangement,  which  fact  will  permit  the  owners  make  for  each  a  total  of  221.70  francs  per  day,  subject  to  an 

to  obtain  splendid  comparative  results  to  guide  them  in  future  increase  of  .10  percent  because  of  Ihc  speed,  making  a  total 

construction.  of  28830  francs  per  day.    This  aggregates  103.755  francs  per 

On  trial  trip  the  Guadeloupe,  with  a  displacement  of  9,^100  year  (£4.112,  or  $20,020).    The  combined  shipbuilding  and 

tons,  obtained  17  knots  with  6,580  horsepower,  the  boilers  ship  operating  subsidies  thus  obtained  for  these  vessels  ought 

working  under  Howden's  forced  draft  system.  to  make  them  a  very  profitable  proposition  for  their  owners. 
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Battleship  ConBtruction  in  Britain. 

Up  to  the  present  time  the  British  Navy  is  the  only 
one  which  has  afloat  any  vessels  of  the  distinctively 
Dreadnought  \y\n: :  That  is  to  say,  vessels  whose  pri- 
mary armament  includes  eight  or  more  guns  of  the 
highest  power,  and  whose  secondary  armament  is  of 
small  weapons,  intended  solely  for  use  a^inst  torpedo 
craft.  The  original  Drtadnought  has  been  in  service 
for  more  than  a  year,  and  the  three  sister  ships,  of 
slightly  increased  displacement,  DcUcrophon,  Tern- 
eratrc  and  Superb,  are  all  in  the  water.  'I'hrce  new 
ships  are  about  to  be  laid  down,  two  of  them  being,  re- 
spectively, the  St.  Vincent  and  the  Collingivood.  These 
arc  reported  to  embody  a  somewhat  further  increase  in 
displacement  and  effectiveness  upon  their  predeces- 
sors of  the  Bclkrophon  type.  In  addition  to  this 
splendid  array,  we  must  note  the  three  so-called  ar- 
mored cruisers,  which  are  in  reality,  by  virtue  of  their 
offensive  and  defensive  powers,  battleships  of  great 
Strength  and  tremendous  speed,  and  which  go  by  the 
names  of  Indomitable.  Indexible  and  Invincible.  This 
makes  a  total  of  ten  ships,  of  which  seven  are  already 


afloat.  As  compared  with  this,  Germany  has  four 
ships  of  19,000  tons  on  the  stocks;  the  United  States 
has  two  of  16,000  tons  and  two  of  20,000  tons  build- 
ing; and  Brazil  has  three  large  ships  building  in  Eng- 
land. This  exhausts  the  list  of  Dreadnoughts  proper. 
Ships  of  somewhat  similar  characteristics,  however, 
are  not  wanting  on  the  stocks  of  other  nations,  for 
France  is  building  six  vessels  of  the  Danton  type,  of 
18,350  tons;  Japan  has  already  launched  two  vessels 
of  the  Salsuma  type,  of  19,500  tons,  and  is  reported  to 
have  others  in  hand ;  and  Russia  has  a  program  calUng 
for  the  construction  of  several  such  vessels. 

The  great  feature  of  all  of  the  ships  of  the  Dread- 
nought type  is  the  possibility  of  great  concentration  in 
the  fire  of  heavy  guns,  and  of  an  exceedingly  effective 
attack  at  long  battle  ranges.  Our  readers  need  not  be 
reminded  that  of  two  shells  with  the  same  initial  ve- 
locity, that  one  which  is  heaviest  will  best  maintain  its 
velocity,  and  hence  its  energy  of  impact,  and  the 
greater  the  excess  weight  the  better  will  this  velocity 
be  maintained.  A  12-inch  shell  would  be  exceedingly 
dangerous  at  a  point  where  a  6-inch  projectile  would 
have  lost  almost  all  of  its  kinetic  energy.  It  is  for  this 
reason  that  the  ships  in  question  have  been  fitted  with 
these  heavy  guns  in  such  a  way  as  to  give  a  tremen- 
dous fire  at  great  distances.  Each  of  the  ten  British 
ships  above  mentioned  can  concentrate  on  cither  broad- 
side eight  12-inch  guns,  with  a  bow  and  stem  fire  of 
from  four  to  six.  The  .American  Michigan  class  can 
place  eight  guns  upon  the  broadside  and  four  at  bow 
and  astern.  The  Dclatvare  class  can  concentrate  ten 
of  these  guns  upon  the  broadside  and  four  at  either 
end.  The  German  ships  are  fitted  with  11 -inch  g^ns, 
and,  while  details  are  not  thoroughly  well  known,  it  is 
believed  that  ten  can  be  brought  to  bear  upon  the 
broadside,  and  six  forward  or  aft.  The  Brazilian 
ships  are  reported  to  be  something  of  a  compromise 
between  the  Dreadnought  and  th<;  Indomitable,  so  far 
as  distribution  of  guns  is  concerned,  and  to  have  a 
broadside  battery  of  no  less  than  ten  of  the  12-inch  size. 


TIte  Naval  Architect!'  Convention. 

In  this  number  will  be  found  reports  in  brief  cover- 
ing the  various  papers  and  discussions  at  the  recent 
convention  of  the  Society  of  Naval  Architects  and 
Marine  Engineers,  in  New  York.  It  is  our  purpose  to 
publish  ultimately  about  half  of  the  fourteen  papers 
presented,  but  demands  upon  our  space  make  it  pos- 
sible for  us  to  publish  in  this  issue  only  two  of  the 
seven  or  eight  which  will  ultimately  appear.  As  has 
been  our  custom  for  some  years  past,  we  are  reporting 
the  salient  points  of  the  discussions,  as  well  as  giving 
abstracts  of  all  the  papers,  feeling,  as  we  do,  that  in 
many  cases  there  is  as  much  value  in  the  discussions 
as  in  the  original  papers,  because  they  bring  to  bear 
on  any  given  subject  the  united  efforts  of  many  minds. 
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fipproacMnK  the  problems  from  almoet  as  many  dif- 
ferent points  of  view.  We  have  not  cnn'^idcred  it 
necessary-  to  go  s«  extensively  into  the  ili.Hvu&v;ons  as 
has  been  done  on  certain  occasions  in  the  past,  but 
4iave  carefully  excised  all  remarks  which  did  not  bear 
directly  upon  the  subject  in  hand,  or  upon  one  verj* 
closely  related,  to  it. 

Both  papers  which  w«  are  pnbUsbing  in  tiiis  number 
are  of  particular  note,  and  for  ififferent  reasons.  Mr. 
Taylor's  paper,  describing  the  eflfccts  of  experiments 
to  determine  the  location  of  stream  lines  upon  the  hulls 
of  ships,  may  almost  be  said  to  be  epoch-tnaldnf  in  its 
originality  and  in  tla-  iin!<inc  results  ohtaiiied.  Tt  lias 
resulted  in  upsetting,  to  a  very  large  degree,  all  pre> 
conceived  ideas  with  regard  to  tlie  flow  of  water 
around  the  luill  of  a  ship  durint;:  the  progress  cf  the 
ship  through  the  water.  As  a  matter  of  fact,  these 
expetfments  teem  to  indicate  that  a  ship  virtnally 

climbs  upon  the  wafer  in  the  forward  portion  and  then 
slides  down  from  this  pinnacle  in  the  rear.  This  fact 
will,  perhaps,  explain  some  thmgs  whidt  have  hereto- 
fore been  rather  obscure  and  imperfectly  understood. 
For  in.stancc,  we  have  all  noticed  the  jwiiliar  position 
taken  by  a  vcrv  fast  torpedo  boat  or  motor  boat  when 
running  at  full  speed.  Tlic  bow  tends  to  rise  out  of 
the  water,  and,  whenever  the  speed  becomes  high 
eaoag^,  approximating  to  a  certain  relation  with  the 
■q.ini«  root  of  the  IcnKth,  portions  of  the  keel  may 
become  visible.  In  extretne  eases,  it  has  even  been 
found  that  as  much  as  one-third  of  the  length  of  the 
vessel  has  emerged  from  the  water,  and  the  tendency 
seems  to  be  for  the  entire  hull  to  dunb  up  upon  the 
surface.  This  has  becti  nrted  in  connection  with  the 
articles  upon  motor  boats,  appearing  in  our  columns  in 
1906,  ftom  tfie  pen  of  Professor  Dnrand.  It  was  stated 
by  this  authorit)'  in  connection  with  this  subject  that 
there  seems  to  be  indication  of  "a  marked  decrease  in 
displaoenient  at  these  high  speeds,  a  condition  indi- 
cated also  hv  Cfh^crvzthvis  on  the  lioat  itself  under 
running  conditions.  It  shuuki  be  noted  that,  while 
inch  posubilities  are  plainly  indicated  for  very  high 
speeds,  they  must  be  purchased  n.t  some  sacrifice  of 
seaworthiness  and  weatherly  qunlitics  in  n  ugh  water." 

It  goes  almost  without  sayinj,'.  that  an  investigation 
of  this  sort,  giving  results  so  totally  at  variance  with 
what  has  heretofore  been  accepted  as  a  normal  con- 
dillOQ  of  a!peraii<ni.  will  scarcely  fail  to  exert  a  marked 
inflnctioe  i^n  the  design  of  vessels  intended  for  the 
utilization  of  high  speeds.  Now  tfiat  there  Is  some- 
thing definite  known  about  the  manner  in  which  the 
enveloping  medium  traverses  the  length  of  the  vessel, 
the  form  of  the  huTI  may  undergo  certain  modifica- 
tions to  take  advantat'e.  so  far  as  mr(\  he  uf  ihi>  action 
of  the  water.  The  results  of  long  years  of  experience 
in  the  designinf;  of  hnllB,  however,  have  developed 

fom.s  which  are  alread\-  pr^hahlv  nor  inisiiitcd  for  the 
Stream  lines  actually  occurring  in  practice,  llic  forms 


have  been  developed,  however,  without  rdation  to  a 

true  know'cdge  of  those  stream  line.<;,  and,  now  that 
we  have  a  beginning  of  sucli  knowledge,  it  is  more 
than  possible  that  alert  designers  may  make  some 
marked  modifications.  The  general  form,  however, 
will  scarcely  lend  itself  to  much  change,  nor  is  such 
change  very  necessary,  because  we  have  already  in 
many  instances  reached  about  the  lowest  limit  of 
sistsnce  under  specific  condilions  of  power  and  carry- 
ing capacity. 

Th^  other  paper  which  we  are  publishing  this 
month  hi^)pens  to  be  the  first  one  read  before  this  so- 
ciety which  covers  in  any  nianner  wliatever  the  per- 
formance of  marine  turbines  in  service.  The  paper  is 
extremdy  incomplete,  by  virtue  of  the  great  f^ndty  of 
inf.  rmation  in  it,  and  it  has  been  assailed  from  various 
sides  as  having  many  elements  of  incorrectness,  in  ad- 
dition to  its  incompleteness.  Neverdieless  it  has  had  a 
certain  value  in  stimulating  discussion  and  in  bringing 
out  facU  and  opinions  from  those  who  have  had  an 
opportunity  to  watdi  the  performance  of  the  vesid 
therein  described. 

One  of  the  main  criticisms  of  the  paper  lies  in  the 
curve  between  revolntiona  and  speeds,  whidi  shows  a 
tendency  to  become  asymptotic  at  a  speed  of  about 
17^  knots,  whereas  the  builders  of  the  veswel  had  al- 
ready tested  lier  to  a  speed  of  about  19  knots,  without 
developfaig  any  such  tendency.  It  is  more  than  likely 
that  the  discrepancy  here  noted  lay  in  the  devices  for 
measuring  .speed,  which,  while  faithfully  recording 
speeds  at  all  times  during  the  run,  yet  at  high  speeds 
may  have  been  so  unsatted  for  this  woifc  as  to  have 
pvcn  erroneous  results.  The  curve  tK-twecn  power 
and  revolutions  runs  up  about  as  might  have  been  ex- 
pected, and  the  form  of  the  hall  is  such  as  to  make  it 
practically  out  of  the  question  •m  have  such  an  extreme 
falling  off  in  speed  without  some  severe  failing  in 
some  part  of  the  mechanism,  snch,  for  instance,  as  the 
propellers.  N'tin: -rnus  "points"  were  taken  and  plotted 
in  determimng  this  portion  of  the  curve.  The  dis- 
crepancy cannot,  therefore,  be  placed  at  tfie  door  of 
faulty  or  incomplete  oh«;en-atinns. 

Be  this  as  it  may,  we  cannot  but  look  with  suspicion 
upon  the  indications  of  patent  logs.  Th^  are  ex* 
tremely  useful  in  many  ways  in  recording  speeds,  etc  ; 
but  as  an  instrument  for  exact  measurements,  incasurc- 
n>cnts  upon  which  scientific  deductions  may  safely  be 
based,  no  device  of  this  aort  can  be  thoroughly  relied 
upon.  In  one  respect  the  patent  log  has  an  advantage 
over  exact  measurements  between  points,  in  that  it 
automatically  takes  account  of  all  tidal  infiuenoea 
opcniting  upon  the  waters  through  which  the  vesad  is 

passing?.  This,  however,  is  more  than  (hscountcd  by 
the  case  with  which  such  a  piece  of  mechanism  may  get 
out  of  adjustment,  while  it  is  perfectly  easy,  witti 
proper  facilities,  to  take  account  of  the  flow  of  the 
tide  over  the  course. 
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ProcrcM  of  Naval  VeMeU- 

The  Bureau  of  Qinslruction  and  Repair,  Navy  Department, 
reported  under  date  of  November  o,  1907,  the  following  per- 
centage of  completion  of  vessels  building  for  the  United  Stales 
Navy: 
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ENGINEERING  SPECIALTIES. 


A  Ship  Ughtinx  Set. 
Messrs.  W.  Sisson  &  Co.,  Ltd.,  Gloucester,  have  placed  on 
the  market  a  ship-tiRhling  set.  consisting  of  a  "Sisson"  single- 
cylinder  inclosed  high-speed  self-lubricating  engine  direct 
coupled  to  a  dynamo.  Electric  lighting  i*  now  sn  much  used 
on  board  ship,  and  the  inclosed  type  of  engiite  is  coming  into 
such  favor  with  marine  engineers  that  there  i»  considerable 
demand  for  this  type  of  engine,  and  a  large  number  have  been 


constructed  for  dri\ing  dynamos  for  ship  lighting  An  in- 
closed stelf-lubricaling  engine  is.  for  obvious  reasons,  to  be 
strongly  recommended  in  preference  to  the  open  type;  and 
this  engine  combines  a  mat  appcar.ince  with  compactness, 
simplicity,  very  easy  access,  good  governing,  case  o(  adjust- 
ment and  economy  in  oil. 

It  embodies  several  features  distinct  from  the  general  run 
of  inclosed  engines,  for  example,  the  governor  is  of  patent 
crankshaft  type,  inclosed  in  the  crank  chamber,  and  ante 
matically  lubricated  along  with  the  other  working  parts.  It 
controls  the  eccentric  of  the  steam  distribution  valve,  thus 
(tiving  automatic  expansion.    It  has  a  "throttling"  action  at 


low  loads,  and  secures  close  regulation  and  good  steam 
economy  under  varying  loads.  The  connecting  rod  is  so 
arranged  that  by  one  very  simple  operation,  occupying  a  few 
moments  only,  both  top  and  bottom  bearings  are  adjusted  to 
a  nicety.  The  door  is  ver>'  large,  light,  and  perfectly  oil 
tight,  is  quickly  removed  and  replaced,  and  gives  ready  access* 
to  the  working  pans  of  the  engine. 


HorizontRl  Curtis  TurMne  Qcncratinc  Sets  for  Marine 
Service. 

I'ntil  the  attention  of  the  public  was  called  to  marine  tur- 
bine development  by  the  recently  built  turbine-driven  liners 
this  source  of  power  for  marine  use  had  hardly  received  its 
due  amount  of  consideration.  The  construction  of  these  liners 
calls  attention  to  other  turbine  installatioiu  on  shipboard,  and 
directs  the  public  ga/c  to  the  progress  made  in  this  line.  The 
rapid  development  of  electric  drive,  and  the  immense  widening 
in  the  scope  of  electrical  applications  in  marine  service,  re- 
quire .'•urh  an  increasing  amoiuit  of  electrical  power  that 
engine-driven  units  of  suitable  size  for  general  use  aboard 
ship  are  coining  to  occupy  altogether  too  much  sp-itre.  It  is 
10  meet  thcie  changing  conditions  that  the  steam  engine  is 
being  displare4l  by  the  Curtis  horixont.1l  turbine,  especially  in 
lake  service,  where  it  is  particularly  v.iluable.  both  on  .iccount 
of  its  low  head  room  and  the  high  efficiency  obtainable  from 
condensing  operation.  In  the  illustration  showing  a  complete 
7S-kilowatt  set.  the  turbine  is  shown  at  the  left,  the  generator 
being  at  the  further  end  of  the  base.  This  ctit  also  shows  the 
throttle  and  governor. 

Nowhere  has  the  expansive  force  of  steam  been  utiliied  to 
gre.'tler  advantage  than  in  the  steam  turbine.  The  directed 
kinetic  energy  of  the  steam  is  consumed  in  rapidly  rotating  a 


large  disk.  The  numerous  small  radial  buckets  set  in  the 
periphery  nf  ihis  disk  present  an  enormous  area  to  the  enter- 
ing steam,  which  strikes  the  buckets  after  passing  through 
stationary  inclined  nozzles  set  in  a  plane  tifngenl  to  the  disk. 
The  nozzles  (see  figure)  are  inclined  in  the  direction  of  rota- 
tion of  the  disk,  and  at  about  to  degrecN  to  its  plane,  so  that 
instead  of  entering  from  the  end  of  the  buckets,  as  the  stream 
in  a  Pelton  water-wheel,  the  flow  enters  at  the  sides. 

On  leaving  the  stationary  nozzles,  the  steam  passes  through 
a  small  clearance  8p.ice  and  impinges  on  the  concave  surface  of 
the  buckets,  imparting  a  rotary  motion  to  the  disk.  .-Vfter 
leaving  the  movable  backets  the  direction  or  the  steam  flow 
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is  so  turned  that,  although  still  acting  in  a  plane  tangent  to 
the  disk,  its  direction  is  practically  reversed.  As  the  su-am  i* 
still  under  considerable  compression  it  is  quite  desirable  to 
make  use  of  its  remaining  energy  by  the  use  of  another  Kt 
of  revolving  buckets,  or  even  by  several  more.  The  dJrcttiOa 
of  flow  bcios  revcfMd  by  etch  set  of  movable  bnckcts,  it  moit 
Ik  ndireelcd  Mdi  tiau,  in  order  to  be  tised  oa  die  next  let. 

While  the  dewance  between  blades  ii  io  tmll  as  to  be 
alnKWI  nc(tigible.  dierc  is  abfotutely  no  contact  between 
stationary  and  rotating  parts  except  nt  the  shaft  biarings. 
Simplicity  wa<  particularly  sought  after  in  the  cons;niLtinn  of 
tlic  Ciir;i^  lnrli'iu-  i^'i  m  r  it<ir.  so  that  it  requires  a  inniniinin 
of  attendance.  Oil  is  supplied  to  the  bearings  under  slight 
prcaiure^  bat  none  enien  into  Hne  turbine  cue,  tfaos  insnting 


a  perfect  frcinluni  from  oil  in  the  exhaust  steam,  allowing  the 
Ui:trr  Io  be  u^ed  in  a  heetinc  qFttcnit  or  retnmed  direct  to  tile 
boilers  after  condensation. 

Horixootal  Cnttis  tntfaine^ven  units  are  now  nnule  in 
•iaca  from  is  to  300  Ulowatls  capad^.  In  tiie  sises  19  to  as 
kilowatts,  botii  generator  and  tnrbine  are  put  on  Ae  sane 
ilmhf  which  runs  in  two  bearings.  Larger  sizes  arc  assembled 
on  a  two-part  flexibly  coupled  shaft  running  in  four  bearings. 
At  page  agt)  of  our  July  (1907)  number  was  shown  one  of 
these  sets,  of  25  kilowatts,  on  the  Hudsiin  Kivcr  steamer 
llrndrick  Hudson. 

The  turbine  spcul  is  governed  by  changing  tlie  number  of 
nozzles  through  which  the  steam  enters.  This  speed  regulation 
is  carried  out  by  a  centrifugal  governor,  which,  mounted  on  the 
end  of  ^  tnrbine  shaft,  so  varies  the  steam  in -take  as  to  give 
oontaot  speed  at  all  loads.  Owinc  to  the  small  weig^  the 
tnrbine  sits  are  easily  installed,  and  as  they  are  eodrcly  free 
ftoto  rsrijpinrariwi  t<vti,  ntt^  a  ioundation  of  hot  very 
■wdeiito  ite  and  weigbt.  Tke/  are  sttpplied  by  the  General 
Ehdric  Coopany,  Seheaectady,  N.  Y. 


Tlo  Ferro  Marine  Engine  at  the  New  York  Show. 

The  Ferro,  libvd,  {ntetcstfaig  and  the  subject  of  lively  oom- 
meal  aa  cxhibitod  at  eadi  show  last  seasoob  wS  rcral  flie 
same  advanced  idtes  far  wMch  the  Furo  Machine  ft  Fonndry 
Omipany,  of  Cleveland,  Is  said  in  one  year  to  have  beeooe 
prominent. 

Entire  absence  of  water  pipes  for  conducting  the  water " 
between  cylinders,  pump  and  disch.ir^c— great  rigidity  and 

strength  <if  rr>nstriict!nn,  with  cylmilcrs  supported  on  base 
iniJepcr.dciii  <it  crank  shaft  bearings,  thereby  eliminating 
transmission  of  i:ii'Uie  stresses  .ind  straitis  between  the  various 
jiarta— presMire  oiling  system,  in  which  all  the  oil  is  placed  in 
one  tank,  and  independently  distributed  without  pumps  aota^ 
laatifally  to  each  bearing  surface;  compoct  comUjaed  waier- 
eooled  in-take  and  exhaust  header,  especially  designed  for  eon- 


veiiieiitly  jitunhing  exhaust  connection  to  either  air  muffler, 
water  muffler  or  submerged  exhaust;  sensitive  timer  adjusting 
lever  to  give  instantaneous  graduated  speed  changes  in  con- 
nection with  carbureter  throttle;  wire  seals  on  all  bolted 
moving  parts,  replacing  dangerous  lock  nuts;  these,  together 
with  other  details  which'  can  best  be  seen,  should  prove  dis- 
tinctive. 

A  working  host  engine  hi  a  poweifnl  7$4-horsepower  sfagie 
cylinder  and  ts-tiorsepower  dodble  cylinder,  of  great  en- 
durance and  simplicity  of  parts  and  of  a  type  claimed  to  have 
produced  remarkable  results  during  the  past  season  in  fishing, 

were  .lUn  shown-  In  all.  hesidr^  "tn-tnsctiun  Moilrl,"  ten 
ihfTerent  si?es  and  various  types  oi  engines  were  exhibited,  in 
hurst-jiower  from  I'i  to  2S.  one,  two  and  three  cylinders, 
weigiits  38  pounds  to  %  ton,  with  and  without  boat,  exiunst 
reverse  gear,  igaition  aiid  propdler  equipmmla  and  Bccwsaotiei. 


Haystack  Boilers. 
Two  of  the  largest  of  thcic  w.itirtulK-  boilers  are  being 
ti.::lt  by  HuLson  Sons.  Limited.  Kclv^nhaugh  Engine 
Works,  GiasRow,  who  make  a  specialty  of  this  type.  The 
object  of  the  havbiack  boiler  is  to  reduce  weigiits  so  as  to 
have  with  all  contents  a  relatively  small  total  weight  in  pro- 
portion to  the  power  developed,  and  combined  with  these 
featnres  the  properly  oi  raising  steam  quickly.  This  is  (rf 
pthae  importance  hi  the  paddle  steamers,  lor  whlck 
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boi.'cr  lias  bn'ti  so  largcl)'  used.  Successful  examples  of  this 
type  of  boiliT         vtry  usual  on  Clyde  nver  EUiitlltra,  where 

a  laryc  nutr.ber  have  tht  St'  tiitni.  and  also  on  inan)r  boats 
plying  from  Bristol  Quimei  iui<l  bouth  01  England  ports. 

ProtMbly  no  single  watertube  boiler  possesses  all  the  merits 
of  an  Moil  boiler,  and  in  nearly  everjr  caw  the  attempt  to 
gaia  ceftain  whwitactt  brings  about  conMpoadinc  itind- 
vaaMgn;  bnt  k  is  atated  tfaai  (ap  M  ao  ptNnds  par  •4«are 
inch)  tiM  haystack  bailer  pravidat  far  ordninp  prasMttB. 
good  steamitig  and  cfHdcney,  tvUdi  are  abaoltttdr  iiidla- 
pensable,  on  a  low  weight.  In  many  boQert  the  drcnlatioa 
is  to  a  very  great  e.xtiiit  casual,  but  in  a  well  c!.'s;f;tied  hay- 
stack boiler  it  i*  ;,yi;c^matic,  the  water  eriuriiiK  through 
tubes  at  one  tiid,  ;ind  |i.'isi.iip  throagh  in  a  continuous  stream, 
being  to  a  certain  exienl  converted  into  stearri  its  h  go«s.  It 
will  be  seen  from  the  illustrations  that  the  heating  surface 
is  almost  wholly  composed  of  a  scries  oi  vertical  tubes  up 
whicli  the  waler  circniatct;  these  tubes  an  sctaired  in  the 
nsnal  way,  and  serve  to  eomect  the  to^  and  bottom  tube 
plates.  Sometimes  external  down  cast  pipes  are  fitted  on  the 
sides  of  boiler  to  assist  circulation,  but  it  is  doubtful  if  tbey 
are  of  any  material  advantage. 

The  builders  give  the  actual  «  Iglits  of  a  boiler,  including 
water  and  hrcUirs  complete,  sui-.abU  for  2,500  horsepower, 
which  works  out  at  the  rate  l  f  74  5  pounds  per  indicated 
horsepower  developed.  Compared  with  this,  ordinary  boilers 
fitted  wiA  forced  draft  on  the  closed  stokehold  principle,  for 
the  same  power,  work  out  at  no  pounds  per  horsepower, 
showing  a  saving  of  weigiit  on  boOers  alone  of  nearly  »  per^ 


TECHNICAL  PUBUCATIONS. 

Bareau  Veritas,  1907-1908;  thirty-eighth  year.  General  List 
of  Merchant  Shipping.  Two  volume*;  steamers,  size,  10  by 
7>4  inches.  Pages,  1,70a  Sailing  vessels:  siie,  7J4  by  9)i 
indbes.  Pages,  1^300.  1907.  Paris:  8  Place  de  la  Bourse. 
London:  155  Fenchnrdi  street,  £.  C  Price  of  the  complete 
work;  4»-4s.^$lS).  Steamers,  ii-ijs.  Sailmg  veascia,  ii-ios. 

Tliis  work  icviites  no  iatiodnction,  it  bckig  the  repilar  ibt 
of  all  merehant  vessels  of  the  varfons  maritime  powers,  with 

the  Usual  particulars  :ii  the  way  of  dimensions,  powering,  own- 
ershit»,  bujlilcrs,  etc.  The  books  include  also  illustrations  of 
the  various  types  of  vessels,  together  with  tables  fhowing  tlie 
toul  tonnage  and  number  of  vessels  of  the  various  powers,  as 
well  as  alphabetical  lists  of  owners  of  fleets  of  vessels,  with 
the  respective  tonnages.  In  addition  to  this,  tables  are  given 
showing  nil  the  vessels  under  the  several  flags,  arranged  in 
order  of  signal  letters.  At  tfae  end  of  the  volume  of  steamers 
is  given  a  table  showing  all  the  diydodn,  patent  slips,  floating 
drydodo  and  nHtrme  milways  hj  all  Ae  potts  of  the  world. 
There  are  also  alphabetical  lists  of  steamers  arranged  accord* 
ing  to  tonn.igc,  under  several  sub-divisions,  but  including  00 
vessels  of  under  600  tons.  No  less  than  1 14  steamers  of  over 
10,000  tons  are  here  hicladed.  of  which  nine  exceed  aotooo  tons 
each. 

Naotiaclie  BibUothek.  Size,  3  by  7;,^  inches.  Three  wi- 
nmea.  Berlin,  1907.  K.  W.  Medclenburg.  Price,  1.50  marks 
(6*.)  per  volunM. 

Viilntiir  I.  (90  pages):  The  Position  of  the  Ship  Officer  in 
llic  Mcrclimt  Marine.  By  Dr.  K.  Rolte,  Diroctor  of  the 
School  of  Navini  tiiin  in  U  itrLlMiri;  flic  work  is  based  en- 
tirely on  Gcrmaji  praclitf.  rfiol  describes,  among  other  things, 
the  school  of  seamanship  in  Hamburg,  the  North  German 
Lloyd  cadet  schoolship  and  various  private  sclioolships  for 
fitting  young  men  for  the  higher  ranks  in  the  operation  of  sea- 
gomg  ^ips.  This  vohime  takes  tip  the  varioiia  conditions  to 


be  ob»crvcd  in  connection  with  entering  the  sefvice  throni^ 
the  navigation  and  seamanship  schools,  and  treats  also  of  the 

position  of  the  cadets  with  regard  to  military  service. 

Vottmie  IL  (tas  pages) :  The  Cadet  Service.  By  Captain 
a  Reiniehe.  This  volume  mdndee  a  nnniber  of  illnstratioai 
of  the  various  puts  of  a  ship  and  her  rigging;  together  widi 
the  compass,  and  detailf  of  sails.  The  work  is  full  of  advice 

for  the  young  man  >turilng  in  on  a  seafaring  career,  chapters 
being  given  covering  '.lie  first  d.iy  of  work,  the  departure  from 
port,  the  watcl;,  the  t"irs!  d.iy  al  mis.  1<i;uIiiik  .'nul  iiiilipad::ig, 
and  particulars  conccruuig  service  in  v^ciuu^  txt'-ins  .irul  under 
various  conditions.  The  appendix  treats  of  the  i.itions  ami 
the  sanitary  requirements  on  shipboard,  beside*  giving  a  table 
of  measures  commonly  in  iis& 

\'.  il.inic  IlL  i  i;asc^  figures  j«' ;  tables  lO)  :  Elemen- 

tary Ndvigaiiou.  liy  Mf.  !■.  Ibjite-  This  includes  coastwise 
ami  deep  st'a  jiavigiition,  with  astronomical  obscrsatioiis  and 
the  reckoning  oi  latitude  and  longitude.  The  appendix  deals 
with  Mercator's  projection,  the  influence  of  the  ship's  mechan- 
ism tipon  the  compass,  triangulatioo  and  various  ieatureB  deal- 
ing wifii  the  use  of  in&traments.  The  tables  cover  tangenta 
r4n(|  corrections  for  refraction,  parallax,  etc. 

Transactions  of  the  Institution  of  Naval  Architects  for 

1907.  \..luin(  .\l  i.\  lidited  by  k.  W.  Dana,  M  A.  Sim^ 
ay*  by  II  inches.  Pages,  m  +  I'll  -  foldittg  plate*,  XLIL 

In  addMaa  to  die  fiat  of  olRcers  and  members  of  the  Insti* 
tntfaM  and  the  by-hws  and  regulations,  there  are  found  in  this 
number  the  papers  read  at  the  spring  meetmga  in  Laadon,  hi 

March,  and  at  the  summer  meeting  in  BordcsttX  in  June.  The 
best  indication  as  to  the  contents  lies  in  a  list  of  the  papers,  as 
follows : 

The  Influence  of  Machinery  on  the  Gun  i'owcr  of  (he  Mod- 
ern Warship;  Safe  Submarine  Vcss-ls  .-.iid  the  Future  of  the 
Art;  Some  Points  of  Interest  in  Connection  with  the  De- 
sign, l'>ii\'.c:ir^  an  '.  L.:u!9ching  of  the  /  ujiuku.  The  Evolution 
of  the  Modern  Cirgo  Steamer;  Cranes  for  Shipbuilding 
Ucrtlis;  Torsiomcters  as  Applied  to  the  Measurement  of  Power 
in  Turbines  and  Reciprocating  Engines;  Torque  of  Propeller 
Shafting— Some  Investigatkms  and  Results ;  Propdier  Strata: 
Experiments  with  Dr.  Schtick's  Gyroscopic  Apparatus  for 
Sleadynig  Ships;  .approximate  Formiilse  for  Drtermimn^-  the 
Resistance  i  *'  .Sbiii-  ;  The  Application  cif  tin  Intrijrufih  to  Some 
Ship  Calc'r:.,!  !■  iTis ,  The  Causes  and  Hievtiuion  oi  at 
Sea;  M  1  '<  ii:  f  loatiiig  Docks;  Some  Pliases  of  the  Fuel  Ques- 
tion; Sitnie  Fiactical  Points  in  the  Application  of  the  Marine 
Steam  Turbine;  Structural  Development  in  British  Mcrclmttt 
Ships;  Further  Results  of  Submarine  Signaling  by  Means  of 
Sound ;  On  the  Use  of  HydnuKc  Riveting  hi  the  Constnictien 
of  the  A/oarrloHiie. 

The  frontispifce  is  a  piiotagfavore  of  Sir  Edward  J.  Reed, 
C  B,  F.  R.  S.,  who  was  at  one  time  naval  oonatructkitt 
director  of  the  Admiralty. 

The  Mechanical  Wodd  Pochot  ZHary  and  Year  Boolkior 

1908.  Tweniy-first  annual  issue.  Sise,  4  by  6  inches.  Pages, 
jpi.  Figures,  sy.  Manchester:  Emmott  ft  Company,  Ltd. 
Price.  6d.  net 

Within  a  small  compass,  in  a  book  conveniently  carried  in 
the  pocket,  have  been  ootlccled  a  large  number  of  tables  of 

cnginecrinu  data  of  all  descriptions,  from  the  ustial  mathe-. 
tii.i  i.  i'  .iihl  nigononictrical  tables  to  horsepower,  sfi'i::^  and 
.:  11 1  l  iblc  ,  t  ibles  of  the  properties  of  I  and  Z-har«;.  nbafting 
ir  -JiL-  itn  I'vf'h  of  materials,  electrical  ci  n^t,;nt  ;  :i::d  uiritig 
tables,  hydra  jIic  data,  tables  of  bolls,  nuts  and  thre.ids,  convers- 
ion tables  between  metric  measures  and  the  corresponding  Brit- 
ish imiu— in  iihort,  all  of  the  usual  data  and  taUca  to  be  found 
in  the  grncral  engineering  reference  bodci.  In  addition  to  thU 
are  10  be  found  many  "dmptcrs"  or  notes  on  various  subjects 
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of  an  engineering  character,  <.»eU  aa  engines,  boilers,  valve 
setting,  pumps,  oil  anO  g.i^  cnt^mcs,  belt  and  rope  driving, 
electric  machinery.  (Kpwcr  transiiiisbioii  and  devices,  and  a 
muiutudc  oi  other  items  ot  iiiterut  to  tt.c  engineer. 

In  the  rear  of  the  book  are  a  diary  and  blank  pages  fur 
mexBoranda.  A  splendid  and  very  complete  index  renders  the 
booik  exceedingly  easy  of  acceaa»  and  adds  enonaoiuljr  to  its 
value  as  a  work  oi  ready  reference. 

The  Use  of  the  National  Forests.   By  GifFord  Pinchot 

Sjzc.  5  by  7  inchci..  i^'agci,  4.^.  Halt  tone  plates,  7-  Wash- 
mgicti,  1707.    Uiihed  5uic»  Department  oi  Agrmilljire. 

Thu  little  book  was  designed  to  cxpUin  just  \\hat  the 
national  iofcsts  ol  tiw  United  StstM  aiCi  what  litcy  are  for 
and  how  tbqr  should  be  tucd.  It  is  not  a  ticatise  on  foratiyt 
Lnt  it  gives  food  pnctieal  advke  as  to  what  ml  l»  do  in  Ike 

coodtKt  of  large  stretches  of  timberland.  Tbe  questions  of 

the  water  supi)'y,  tlic  fire  luirard,  the  proper  cu'.tirig  of  tiinSer, 
iuid  die  use  o'.  ;lie  land  tur  (jraiaig  purpusc?,  where  the  trees 
are  sufficiently  open  to  allow  this,  are  among  the  lopics  dis 
cussed  in  tiic  ixxik.  At  the  end  is  a  list  showing  the  sue  ui 
the  various  forest  preser\'es  in  the  United  States  on  April  1, 
1907,  the  aggregate  of  150  forests  or  public  parks  being  about 
143,000/xxi  acres  {MJiIOO  5<)uare  miles).  The  largest  single 
unit  in  this  ianneme  total  is  tbe  Yellowstone  Nationat  Park, 
wbidi  eontiBS  acres.  The  sate  with  die  liiitit 

i«pfcseMatioa  is  QUfemh,  which  ha  tmiAf  ajoonyaio  acrci^ 
bnt  Idaho  and  Uontana  are  dose  twidM,  wiA  nore  than 

XfiOO  nno  acri  b  i.u\i 

It  will  \k  iitilec  thiil  the  total  atreaye  at  these  forcSU  is 
much  greater  than  the  entire  area  of  either  France  or  Ger- 
many, and  that  it  is  nearly  twice  as  great  as  the  area  ui  Italy 
or  ol  the  United  Kingdom, 

Hydraulics.  By  S.  Dunkerley,  D.  Sc  Size,  5!^  8^ 
inches.    Pages,  343.    Figures,  London  and  New  Yorlc: 

Longmans.  Green  &  Oimpany.    Pr;i.~c,  in/u  net,  S3. 

This  is  the  first  of  two  volumes  on  the  subject  of  hydraulics, 
and  covert  hydraulic  machinery.  The  second  volume,  which 
has  not  yet  appeared,  is  devoted  to  tite  rcsistame  and  propul- 
sion of  ships.  The  present  volume  is  based  oo  Icctons  on 
hydranlic  nachmeiy  given  in  dw  course  tar  engliieera  sad 
comtToelors  at  the  Royal  Naval  College^  Greenwich,  and  is 
intended  as  a  text  book  for  use  in  universities  and  the  royal 
navy,  as  well  as  for  designers  of  hydraulic  machinery. 

The  work  is  divided  into  seven  chapters,  folio  aid  by  a  set 
of  examples  and  an  index.  The  chs'»ter»  <1ea!  f.  sfrfftn  cly  with 
the  flow  of  a  perfect  fluid;  f'.ud  tn^t.ou;  pn^-  in  inai hii.c.i  ; 
reciprocating  pumps;  hydraulic  turbines;  centrifugal  pumps, 
and  the  researches  of  Prof.  Osbome  Reynolds  upon  viicositr, 
sinaosi^,  eddies,  resistance  io  tubes  and  Inbrication. 

Tbe  ilfaisiratioas  are  ntarty  all  Ime  entii  aad  serve  a  fender 
the  text  easily  rcadihte.  and  a  explain  its  meaidng  thoronglily. 
Tbe  lint  part  of  each  chapter  it  tahen  up  with  theoretical  con- 
siderations, the  principles  being  developed  without  the  use  of 
calcohis;  while  the  second  section  takes  up  machines  and 
devices  for  the  production  or  application  of  hydraulic  power, 
with  copious  illustrations  Among  t!ie  most  interesting  items 
from  the  point  ot  view  o:  the  nii^nne  i-iip'iieer  air  cltsrii^^inii', 
on  hydraulic  riveters,  hydraulic.illy  operated  bulkhead  doors, 
hydratdic  cranes  and  brake:$  ,ind  other  devices  for  the  Opera- 
tion of  heavy  gans  on  shipboard.  The  reciproeatinib  turhfaie 
and  eentrifngal  ponps  an  also  ialeresliflft  and  are  given 
ntttch  dcaiZi 


Omission.  T  hr  iniiir  hiving  jstramer  Caf>t  A.  M  Weth- 
frill,  rirsonheri  nt  p  iKr-  in  cur  ' 'r  crnilR-r  minibcr.  was  built 
by  the  T.  S.  Marvel  Shipbuilding  Company,  Xcwburg,  N.  V. 


QUERIES  AND  ANSWERS. 

Questicms  ^onit'T<\ing  »ii!'iif  (ngintcring  u'iil  be  ansxuertd 
by  Ik*  Editor  in  this  column.  Each  communtcalion  mwrf  btar 
tkt  name  «d  adimt  0/  iht  writtr. 

Q.  SIT.— On  luEc  iM  of  jrour  iutx  for  Normbct  I*  Ike  .utrinnit 
tkat  tIte  Isdcx  D  in  tke  exprcMioa  UiiUiisVi'iV^  is  fry  bigh,  and 
that  thit  index,  wbicb  ii  otMS  SSiaaMd       1,  btMBSi  4M  Mr  lh« 

o«m«m>/w  aiMl  S.S8  {or  *m  Jiulkii.  Wbat  dea  llkia  mi^  aad  tow 

do  you  grt  thew  rrtuluF  If.  S.  Y. 

.A  It  lia^  lor-y  bieti  krinwti  t'tiat  in  order  to  increase  the 
speed  of  a  bbip,  it  w.uiild  U:  ncceh.s.iry  tu  iiu.tease  the  power  in 
a  much  higher  ratio  than  the  increase  of  speed  desired.  Ex- 
periments have  shown  that  under  ordinary  conditions,  and 
for  a  speed  not  exBCtsive  for  the  size  and  type  of  ship  uttder 
cmsideraticin,  the  power  would  increase  about  as  the  enhe  of 
the  speed.  This  neans  tfiat  if  we  are  Bohig  a  double  tte 
speed,  we  wiH  have  to  supply  eight  tunes  the  power  WQUited 
foi"  the  lower  speed;  and  similarly  for  other  proportions  of 
increase  >pe':d-  To  express  this  al^el>raically.  II  —  of, 
wlictc  U  represents  the  liorsepowtT,  f '  represents  the  speed  in 
knots,  a  represents  s  in.c  i- n  lhclent,  which  will  vary  for  dif- 
ferent ships,  but  wilt  be  approximately  constant  for  any  one 
ship  under  conditions  which  are  not  abnormal,  and  n  is  the 
index  of  the  power  of  the  speed,  according  to  which  the  horse- 
power varies.  As  stated  above,  this  index  is  usually  taken  as 
3:  that  is  a  ay.  it  is  usually  aasutned  that  the  horsepower 
reqiiired  wiN  vaiy  as  fte  cube  of  Ac  speed. 

For  ae  partioilar  JiHtaiice  in  question,  however,  this  index 
does  not  fit  the  case.  We  might  make  a  table,  showing  the 
x-arkms  pobits  iavohrcd,  as  follows 


Democratie.  Justice. 

y*   V4»  1754 

  1944  1943 

Ht   it^ja,  11,520, 

H»   19^1901 

V*:Vi    t.lt»  ^  ijo8ji 

n,:H,    t  6«8  1.6109 


It  will  be  noticed  that  i'l  represents  what  we  have  termed 
the  "intermediate  speed"  of  the  vessel  in  knots;  Vt  lepmaewU 
the  highest  speed;  Hi  represents  the  horsepower  required  for 
the  intermediate  speed;  add  Ht  the  horsqiOwer  rcfnivd  for 
the  higbeit  speed. 

It  will  alio  be  noticed  that  the  ratio  of  nicrease  in  the 
horsepower  {HttHi}  is  moA  greater  than  the  ratio  in  speed 
The  tnott  eonveoiett  wajr  to  obtain  ae  index  of 
the  p.iVKT  aoiur.i^n^'  to  whidi  Aea  vxiy  is  bjr  the  me  of 

icgaTiUiins  as  foUovvs; 

Log,    F,;!',    004*40  0,03467 

Log.   //,    o.iaifig  0,30707 

By  dividing  leg.  //,://,  by  log.  y,:y,,vtt  obtain  the  index 
required.  This  is  4.58  for  ae  DtvwcraHt,  and  548  for  the 
JutHet,  as  mentioned  m  imr  Novcnber  niUBbcr. 

Q.  SSS, — Kindly  gin  me  iome  infonnatlan  on  lininc  up  a  itcssh 
compound  lufbMt  enfine,  the  main  Searinca  of  wliteh  have  worn  aiNll 
ihe  engine  »hth  is  anil*  low,  Aa  Ibe  ahaift  las  M  Vrinf  beerin«a,  I 
dont  know  how  much  to  raise  die  riufk  ist  k  <•  Is^pSaaiMe  to  put  tbe 
boat  in  drf  docli  and  remove  lb*  shaft,  t»  nta  a  Uac  tknugh  the  stern 
tube.   Sbait  U  about  10  inches  la  dlSBMtar.  IK.  C  M. 

A.— There  are  area  methods  which  qipear  available  under 
certain  conditions : 

(1)  If  ae  original  cicanaoe  at  ae  upper  end  of  the  upper 
cylinder  is  known,  that  Qrlinder  cover  could  be  taken  off  and 
ae  engine  turned  until  the  piston  reaches  the  top  of  the 
stroke.  The  prcstiii  c'earance  could  :'.i<.n  be  noted,  and  ad- 
justment of  tiic  niaii)  Lcarings  could  U:  made  until  the  clear- 
ance is,bro<ight  to  the  old  figure. 

(2)  In  case  the  original  clearance  is  not  known,  and  the  line 
shafting  has  retained  its  altneneot,  it  would  be  possible  to  run 
a  straight  line  bgr  neaas  of  a  vcsy  taut  wire  parallel  to  ais 
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line  ihaftiflg,  and  dmMgh  the  engine  in  mdi  a  way  diet  die 
poeldon  of  tfiis  wtre  wtlli  regvd  to  the  axis  of  the  Une  ihaft- 

inC  could  be  coinpar<.<I  with  lliv  fKjsilion  of  lh<  wir<'  witlt 
regard  to  the  crank  iliaft  in  the  forwiird  b<-;iriiiK  I  lu  iu- 
ing  is  the  one  which  has  prubably  ■iiiTi-r',:  I  nio>t  111  wc;iriiig 
down,  and  is,  therefore,  the  one  whiri:  Lot  rl.'v^ll^^  woiilJ  be 
obtained  in  the  way  of  observation,  as  above  outlined.  Unless 
the  wire  is  stretched  vcr>-  tight,  however,  it  will  be  iinri-liablc 
as  a  haais  (or  comparison,  and  it  will  have  to  be  so  placed  as 
to  be  cmciiy  panlltl  to  the  portion  of  the  shafting  which 
hai  not  got  out  of  alincment, 

If  neither  of  time  ineliiodi  can  be  used  Igr  viitne  of 
there  bemg  no  portioa  of  the  ahafting  upon  wiiMi  reliance 
can  be  placed,  there  teems  to  be  still  another  method  left, 
provided  the  original  drawings  of  the  engine  can  be  obtained. 
These  drawinj-*.  would  .show  the  position  ■■{  il..-  ci  ntor  of 
crank  «.hall  with  ri'Raril  to  some  finished  surt.ni  nn  tlii>  bed- 
plate, or,  with  regard  to  some  finished  .surface  at  tin-  lioU  im 
of  the  cylinder.  Direct  mca«ur«nients  could  then  be  nude, 
and  the  defect  remedied  in  aceofdaace  with  results  thits  ob- 
tained. 


SELECTED  MARINE  PATENTS. 

The  fiublicalioH  m  tUt  tthmm  cf  «  #niMrt  Ji^wcfenlfm  Aw« 

Hot  ntfeuariiy  imply  tdUorM  t 


American  palcBts  conwHed  ty  Ddhait  H.  IMker,  Baa,  ret- 
istered  falent  attorney,  Loan  «  Trait  Bnllding,  Wuhngton, 

D.  C   

867.«»!.  HYDRAULIC  nREIKlK  CH.\RI.F.S  A.  FRAYF.R, 
WILWALIKEK,  WIS,.  ASSK^.VKR  TO  .M.l. IS  CHALMERS  COM- 
PANY, MILWAUKP^K. 

Claim. — I.  In  a  bjrdrsalic  drcdac,  a  •hoirel,  •  boUav  arai  tkctefor 


tot  ClWmitl  iHajf  aMIcHll  <1< H  I7  tliovd.  *  nrjitme  Wilier  iolcl 
tor  tlic  bollow  um,  aad  «  rcccw  siibin  the  ami  oppiMaic  tbe  water 

Inlet,  —  Four  cllloa. 

M7,6U.    HULL  FOR  VKSSRU.    SAHUIL  OOLDEN.  WW- 

FALO.  N.  Y. 

Cl^*m. — Tbc  ciifiitnri.ilini;  ,if  a  vc.rl  dull  having  %  ho]!t>w  hori 
aoflial  twcloni  cxtrnxui,  i>l  Unii^ui  and  wuttli   than  the  h.ull.  utd 

front,  rear 


nSSltr  SrniiwS  tS 
ftatlMB  ef  tbt  nar  j 


Ife*  {font  vti  rear  «»di  of  tbe  estciuian  being  antnted  tl  a  1  

reannirdly  and  {orwardly  of  tbe  front  and  nar  rnda  of  tbe  hall,  and 
die  boMon  of  tbe  bufl  cxtcndinc  appraxioatel/  at  rifbt 
mardlx  fron  lb*  OMer  enda  of  Ibc  auwa  of  tbe  ei ' 
engine  arnagM  mk  Ha  tama  pertian  in  the  cxtcm 
prujKller  doA  mmtMag  Itom  cagtae  eaarwanlly  th 

 **   \  at  iht  mi  aoA  el  tM  aaiiHiaai  and  a 

 af  arwdliib  aolMMalh 

'  portioB  of  tkc  I111II.  Oaa  chlaL 
aei^.    SCREW  PROPELLER,    DAVID  W.  TAYLOR.  WASH- 
IMCTON.  V.  C. 

CWm.— >.  A  propclirr  Made  wbotr  <lfvcl<)fied  acclioa  if  derived  from 
a  curved  direclrU  cstcnding  from  tbe  (onwi  ar  leadiaB  foit  of  th* 


blade  to  tlie  falMag  •4|gi^  O*  Hade  banog  the  torwd  half  of  k* 
back  parallel  to  «qM  Bremfc.  lac  fear  hahce  of  It*  hack  and  face  of 
the  liUile  contrergnnt  to  nKCt  the  direclrix  at  tbe  tollowine  etJae  and 
Ibe  forward  half  of  the  tasc  af  the  blade  drtcnnined  from  the  thiek- 
a«5  of  the  section  and  the  MTTad  back  of  Ibe  blade. 

I.  A  propctltr  blade,  lb*  laar  halve*  of  tvboae  dctreloiied 
are  irmmetrkal  to  a  curved  directinc  uirface  of  axia" 
pilch,  and  eoiMiane  radial  pilch. 

7.  A  propeller  blade  the  tbichneaa  of  mmj  aeetfan  of  .  ^   , 

(Mini  of  ita  rear  half  ia  praportianaUjr  diatnbirted  on  bolh  iiMa  af  a 
eurred  directrix.  Uie  whole  thiekBci*  af  the  Made  atctioa  at  aadl 
point  beine  profmnional  to  tbe  ordinate*  of  a  curve  of  (ine*  pkUed 
lie  fcniT^h  of  the  entire  section,  wbiHl  lenflh  if  taken  ti>  repre- 
v<  '.Ir^jrceK  Scvrn  cUim^. 
h«..yi-S.  MEANS  AND  Al'PARATLfS  KOK  RAISI.SG  SUNKEN 
\  ESSKI.S     SIMUN  LAKE.  KK 1 1  K  ;KP(  )I<  1 ,  CONS'. 

Abstract- — M  c  jnvnili'ifi  ciiti*i>ii».  hr^wiiily  m  dtf.placing  tbe  water  in 
the  interior  of  a  Miitltrn  vcaael  by  punpini  buoyant  materiaU  either 
'  '  '        "'—^   •  -    j^,  naael  aatg  '"^ 


upon 
sent 


aoUd  ar  tiaafcl*  of  bciac  jeUdiMd,  jMo 
wdahl  offlieiaaelb  M*  tmvi  aadca 


1^' 


imtrrial.  Thr  hitoyant  mutfria!  ordrTuMy  is  corV.  \v  tSc  form  of 
Mocks  of  :i  Hiir  th»t  i^tis  readily  handled  in  a  criitntntfil  or  other 
(orcr  t"""ij'-  ^i'*"  lorSt  !mitik-  nr«t  cuitcd  or  boiled  in  tMiramo  or  other 
»')ir.itiir  h'll  tt  ni  .Ur  -t  morc  imi^crviijoB  to  water,  and  in  ca«M 

wljffr  tin-  iiriU'.  :l  th'  vc-'l  arc  w^-a  k  ti»1  liahlr  to  lift,  a  aahaMe 
tniuv.int  c:tni[>oun,J.  such  an  a  mixl-jrr  o(  parajbn  and  corlu  ia  offefariad. 
Thii  an  hr  roiiilr  [iunipc<l,  it  solidiiiea  in  water,  and  aflcr  beSag  feeeae 
int.i  the  vessel  :t  will,  throu(h  ill  buoyancy.  mdJIy  OeCk  th*  liaaCT 
•urface  of  the  dixkt  and  (he  liilrii  of  the  ircsaet,  and  beconiogkHV 
win  form  a  tifht.  iotid  l>tidy  th.i!  will  strenitthen  the  deck.  Twenty* 
one  clainu. 

»»7,»g«.  DREDGING  AI'l'AKATIIS  SIMON  LAKE,  BRIDGE- 
PORT, CONN  . 

Abttracl. — Iht  ii  ■.(.riit.m  ri irn(.ri*<-»  a  ^ubracrxihlc  lube,  bavtng  iti 
lower  end  terminating  in  a  casing  farming  a  working  chamber,  with 


ed  auelion  apparalua  employed  for  coUcdiae  Ibt  VM 
and  deliTerinc  it  into  trparatinf  chambcn,  imcn  Vm 
I  frma  the  aand  and  gratrcl,  and  tbc  **od  aa4  pianl 


hatk  iaio  lha  Mt  of  aaler. 
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are  enplo7e<l  {or  aMistins  the  ftuetion  apparfttut  ta  lifting  the  sold, 
taod.  gravel  and  w^tvr.  Means  arc  rmploycd  withkn  toe  working 
ehambcr,  car<«M«  nt  bring  opc-raied  indrpcndf-nlly  of  fbe  luciton  ap- 
paratut,  for  cnllrcting  the  gold  located  in  small  crevices  aad  in  places 
where  the  larger  pipes  cannot  work.    Tfairty  hve  claims. 

MMao.     HYnRAULIC   STEERING   APPARATUS.  HART 
DE  PUY.  SEATTLE,  WASH. 

Claim.— i.  In  steering  apparatus,  tbe  combination  with  th«  rudder 
poat  and  a  tiller  line  of  a  power  cjUnder,  a  pUton  vitfain  the  cylinder. 


devioea  upon  the  aid  line  whereby  tike  line  is  operatively  engaged  hj 
the  piston  when  the  tatter  is  actuated  hf  a  power  niedium  to  move  in 
one  direction,  and  to  enftage  the  piston  and  move  the  same  when  tbe 
tiller  line  is  moved  in  the  opposite  direction,  and  means  to  control  the 
adoiisaion  or  escape  of  saiil  power  medium.     Four  claims. 

*«».19fl.  I'KOPL'LSION  OF  BOATS  OR  VESSELS.  JOHN'  IL 
LOKIMKK.  PHILADELPHIA.  PA. 

Clown, — I.  The  mrans  for  propelling  vessels  by  discharging  under 
great  prev^itrc  a  large  nrnnbrr  of  continuous  fluid  streams  through 
■arrow  crimes  arranged  In  atrieft  estetiJing  locigititdinally  of  iTic 
vesae-l,  the  orifiees  in  one  series  being  in  staggered  relatton  to  (he 
orifices  in  the  adjacent  series,  each  stream  dtccnarging  i.i<lrpenden(ly 
and  without  interference  with  tbe  other  stream*,  or  the  fluid  of  flota- 
tion unde r  such  other  streams  affected  thereby,  so  as  to  ut ili re  sub 
■tantially  all  tbe  velocity  of  the  streams  at  the  edges  of  the  orifices. 
Two  elaims. 

MS.tlO.  PROPELLER.  JULIAN  PORTELLI  AND  JOSEPH  D- 
CHAPMAN.  LOS  A.V(;KLKS.  CAL 

C'/oMn. — L  A  propeller  comprising  a  shaft,  a  plate  fixed  at  its  longi* 


fliMpoaed  intake,  one  or  more  feeding  arms  arranged  to  rotate  about 
*Aid  intake,  means  for  rotating  said  arms,  excavsting  bUdea  for  cx- 
cavaiing  material  in  advance  of  said  arms,  and  means  for  directing 
witer  tkrougfa  said  arms  toward  said  intake.    Seventeen  daima. 

H6B.IS0.  YIELDING  BOAT-CLEAT.  FREDERICK  A.  BIERIE, 
PHII^DELPHIA.  PA. 

Claim-— t.  A  boat  cleat  comprising  a  base,  post  and  T-head,  and  yield- 
ing means  arranged  in  the  bead,  provided  with  rope-attaching  means. 
I 'our  claims^ 

H60.SM.  ADjrSTAHLE  TOP  FOR  I^UNCHES-  WALTER  P. 
WALTER,  STAMFORl).  CONN. 

Claim. — 8.  The  combination  with  the  combjnfl^  of  a  lauocb.  of  a 
vertically  movable  tup  having  a  depending  flange  toclonng  the  combvog 
in  its  lowered  poftitton.  folding  itaodaros  by  which  the  top  may  be 
rrtaitied  in  tbe  raised  po«il»on,  and  offset  supports  on  the  combing  by 
which  the  front  sLindards  are  held  against  twinging  forward,  ana  the 
rear  standards  against  swinging  backward.    Seven  claims. 

STO.IM.  PROPKLLEK  WHEEL.  ROBERT  W.  SHAW,  STAM- 
roRD.  CONN. 

CUnm. — A  propeller  compriatng  a  aecliooal  hub.  the  ends  of  mid 
sfctionsheing  tapered  aikd  Krcw  threaded,  mean*  engaging  the  threaded 


.MTO.aaft.  DKEP-WATER  G(>I.I>  DREDGE.  WAKDELL  GUTHRIE, 
t  niCAGO,  ILL. 

Cliii'm. — 4.  In  a  gold  dredge,  the  combiiutton  writb  a  Aoat,  of  hy* 
draulic  dredging  means  adapted  to  be  raised  and  lowered,  hoisting 
TTtechanism  arranged  to  act  \i\>*in  the  said  dredfrmg  means,  a  plurality  of 
buckets,  and  hoisting  devices  and  tackle  arranged  to  raise  and  kywer 
the  said  bticketa  adjacent  10  the  aaid  dredging  means.    Seven  claims. 


Indinal  eeirter  to  said  Uiafl.  said  plate  being  bent  laterally  in  opposite 
directions  and  luvtng  forwardly  extending  spiral  winga.  the  ends  of 
which  are  fastened  to  said  abaft. — Three  claims. 

»M,»4«.  TOKPKDO  PRUIKCTIN<;  APPAR  ATI'S  FOR  SlHi 
MARINE  AM)  SL'MMKRSI  ItLE  \  ESSELS.  HENRI  SMULDKRS. 
SnilEDAM,  ROTTKKIMM.  NKTHKRLANDS. 

Claim. —  3.  .\  torpedo  prnjecling  appnratuH  for  submarine  and  sub- 
menable  vessels,  comprising  a  lulie.  three  cytindrtM.  piping  adnnted  to 
form  communication  between  the  Mid  cylinders,  a  •.upply  of  rluin  under 
pecasurc  adnpied  to  communicate  with  the  firxt  cylinder,  and  an  ar- 
re^linf  device  such  that  the  pi5lon  of  one  cylinder  reloads  the  said 
amatiR||  device  as  w><«ti  a*i  the  apparatiM  has  been  nitcJ  to  the  <!r 
sired  height  by  the  piUon  fi  annthrr  cylinder,  the  piston  of  the  third 
cylinder  then  producinj;  the  forward  mt>vrine«l  «(  the  torpedo  in  the 
said  tube,  this  forwari.1  mo\-en>ent  having  the  result  of  opening  the  air 
supply  valve  and  starting  the  movement  of  the  torpedo.    Two  claims. 

M».t7a.  DREDGING  APPARATUS.  EDWARD  B.  STODDARD, 
CHICAGO.  ILL. 

CSQim. — S.  In  a  dredging  madiine,  tlw  combination  of  an  axially* 


British  paltrnts  compilctl  by  Edwards  &  Co.,  chartered  patent 
agems  and  engineers.  Chancer}'  Lane  Statioil  Chambers,  Lon- 
don. W.  C. 


laUL  STEAM  GENERATORS.  COMPOSITE  BOILERS.  L. 
TAYLOR.  SALTBURNE-BY-THE.SEA. 

An  upper  steam  and  water  drum,  traverse'd  by  smoke  tnhes,  is  con- 
nected with  water  drums  at  the  sides  of  the  grate  fay  two  rows  of  tubes, 
which  serve  as  uptake  and  downtake  tubes  respectively.  Tbere  may  be 
a  central  water  drum  connected  bv  vertical  tubes  with  tbe  upper  drum. 
The  sides  and  back  of  the  cmnbuMion  chaml>er  are  also  lomied  of 


double  rows  of  tubes,  which  communicate  above  with  extensions  of  the 
drum,  and  below  with  the  water  druins;  the  lubes  are  connected  to  in- 
termeilt^te  transverse  drums.  Two  boilers  may  be  placed  back  to  back 
to  form  a  double<ended  boiler. 

I0.2B2.  SHIPS*  KEELSONS.  R.  E.  KLUS,  OF  D.  A  W.  HEN- 
DEKSON  &  CO..  PARTICK.  GLASGt)W. 

Tbe  center  girder  of  double  bottoms  is  constructed  with  its  upper  and 
tower  edges  ettfier  flatiKrd  or  fitted  with  an  angle  bar.  The  angle  bars 
or  flanges  arc  arranged  on  ot>posiie  sides  of  consecutive  |>ontons  of  the 
girder,  so  thai  cflident  and  strong  connections  may  be  made.  This 
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cocwlmction  cnablcft  the  krfUnn'*  to  hr  f  nitt  i:p  from  erraplcu,  anii  t..  hr 

nodificitMMi,  Ibe  tanifi 
on  c«nKcutivc  plMcc,  •■4  th*  biilU 
n> 

B.  L.  mOBMN.  HIVPCASTU. 

'A~MAhirTiai 

—      -        nMi.  wiiMii  uc  m  . 

is 


ii<cl*d  ap  before  btttig  put  io  oinct.   la  a  modificitmi,  Ibe  tanifi 
angle  ban  are  on  tht  tame  uit 
are  ttrenKtheMd  b]r  ikart  WW 

lOM.-STVmKa  BOXBS. 
UPON-TYNB. 

Ikht  rial  i*  divided  by  uafeniia)  euta  lata  MgnMati  bnead 
^bjr  tn>  aitnnca,  vhicb  Uc  each  ^l^jj^""'**^  wcand  M 


•princa.  In  one  airandrment  ol  thii  packing  two  ringa  with  waahcn 
and  a  compound  ring  containing  %pr\rg%  ior  ixtal  adiuitinent  are  CM- 
IE  incd  In  a  box,  tupplied  with  lubricant  hr  a  pauage.  The  rM  b 
lurlher  packed  by  a  grooved  alecve  adjuticd  axially  bjr  apringa. 


lO.m.  SCREW  rR(trEI.l.EKS.  W.  AND  V. 
GEKMANY. 


LOBBNC,  BERUN. 

the 


The  bladea  of  icrcw  propellers  are  lupported  in  ttaira  iilaated  in 
aame  iriaac.  The  ihanlc  of  one  blade  la  mottnted  in  tbc  ahank  of  the 
oppeari*  blade  which  itacll  la  tnotinied  in  Ihe  hub.  By  ihia  mclhod, 
IM  bMc  abrak*  nuj  be  md*  of  (real  length  without  iRataaiog  Ihe 
•f  tha  koa>  Tb«  W^W  are  preferably  secured  by  acrewisg 


one  into  the  Mbcr,  i 

plicable  to  tcalbering  , 

ftliding  the  bosa  longitudinally 


•f  egMlnKlian 
Tlw  blade 
,  e  boOew  abaft,  which  it  pro- 

ided  with  cuTTed  alota  engaking  with  i^uared  aurfacca  on  the  blade 


  apeaally  ap- 

praPdlcnL  Tlw  bladca  are  feathered  by 
y  WmJn  the  boOew  abaft,  which  ii 


»hank9, 

11,07*.  SIITPS'  in-f.KIIEAnS  AND  TAKK.S  H.  ZEEMAN. 
THE  IIAl.l'IC.  ffdI.l.AND 

A  ship  it  divided  into  holrls  by  Ln  -  Ii.niji'.ititinal  biillclirad^  f» 

tending  above  the  tipper  dnk.  and  cuiitintioM*ly  jft>m  the  forepeak 


m 

croii  bulkhead  to  a  item  croii  bulkhead.  Additional  croaa  bulkheada 
may  aUo  be  fitted. 

SHIPS-  CLOSETS.  J.  BRQADrOOT  A  SONS  AND  |.  B. 
APPLEBY,  PARTICK,  GLASGOW. 

la  doact*  of  the  type  in  which  two  valTCa  arc  nacd,  one  being  cloaed 
whOc  tbc  other  ia  open,  a  bandied  rod  it  eaaaaettd  directly  lo  the 
•  Mm  at  iba  trntoaa  in  aanaacicd  b*  Uak*. 
1  lUi  pwHi  •  wriiiM  fcMr  ptmM  t»  a 


HNCta  Ol  ine  lyp 
tbc  other  ia  op 


bracket  and  the  apindle  of  the  fluihing  valve.  When,  therefore,  the 
upi»er  valve  is  oMned  by  r^Lsini;  the  handle,  the  flushing  valve  ia 
opened  am!  a  Auah  deliverr  l  It  r  flii^yiirig  valve  la  not  mill  dMlA 
tthrn  the  UL'per  valve  rca^tKi  r.  tut.  9^'  that  an  afterflush  lafllUwM 
durtng  the  time  that  ihe  wei^iitcd  lever  contiflaei  its  deacfllt 

li.lUl.    SHIPS.    7.  CANARD.  PARIS.  FRANCB. 

Veaaela  are  ooaitraeted  aritb  an  inner  aa  well  aa  an  ooler  akin,  and 
tbe  Ifaa  betareea  Ibe  akina  ia  filled  wilb  a  number  of  cella  coouining 
air  ar  other  gaa,  or  cork,  piiie.aoot,  or  tbc  like.  A  buoyant  structure 
to  (baa  (ofaicd.  In  addiuon,  tbe  cella  may  be  fitud  in  all  vacant 
apiaii  li  liM  iUp,  Mcb  a*  haiarMn  tba  jpiuiki  ar  tbabin  a(  datia, 
balklialib  aad  m»  Uk».  Tim  «A  Mr  ia  Mda  «f  Mia  latbir  m 


IMM.  STEERIST,  r.FAR.  SIEMENS  BROS,  ft  CO,  WKST. 
MINSTER,  LONDON.  AND  11.  WRIGHT. 

Two  or  more  bydraulic  nunK.  {fd  by  a  number  of  pumpi.  operate  the 
tiller  roda.  The  pumps  may  he  p  jt  in  or  out  of  operation  as  the  hmd 
varica  during  the  movement  of  the  rurhJer  by  a  device  for  thr^iwirg 
their  valves  o'.il  of  action,  or  t:y  a  hy  i  Hv  thi.,  mean*,  (be  r7iM!,,f 

driving  the  punijio  r^ay  r'.in  co;itint;uT:»Iy.  tuit  tiie  irivrntiun  i»  r  i;l  <  n-i- 
fined  10  app.nnt-.ls  rn  which  this  nceut*.  The  conln.l  valve  (  the 
bydranlic  ram*  may  be  operated  in  the  ume  way  aa  an  ordinary  control 


valve  for  a  steering  engine,  being  provitlctl  with  a  cam  i  ^  

Ihe  suction  valves  of  the  pumpa  srnen  it  is  at  or  near  Ha  mid  poajliaa. 

ia.08*.  SHIPS'  BULKHEAD  DOORS.  L.  C.  F.  CUEMBEL. 
Helatea  to  amaratna  (or  afaitiltaneoualy  opening  and  cloaing  balk* 
head  doors  hydraulicallv  from  a  central  atation.  tbc  water  under  pia> 
'<ure  led  lo  the  hydraulic  cyliadera  for  Ihe  dillerenl  doofa  bcio|  nj|l^ 
lalcd  from  a  ainik  mwrHnf  cock.  Tba  controlling  accbaawa  lor 
Uw  iadividaal  doora,  ndrieb  Wlawa  tfwai  to  be  opeaed  or  clowil  Jocaiir. 
coailMa  of  a  aiitoa  luoiMta  wtm  mni  mut  Mad  capable  of  kmi  m> 
claiipcaili  ia  a  erliaaer  mmm  of  a  baad  1c*cr.  The  auk  aa  aa 
biU|ca  ia  connected  with  a  wattr  pftamra  rcatrveir  and  a  WMtf-«atir 
taak,  aa4  tallh  each  aeparalc  door  by  pipea.  A  pre  toeki  a  band 
*  aat  keepa  the  psaton  at  Ihe  boltooi  of  tkt  cyunder.    When  Ihe 


a  band 

 ,  .   /hcB  tbe 

doof*  an  opened  from  ihc  bridge,  and  it  ia  dniM  {•  cloic  •■•  daar 
locally.  Ibe  pet  ia  reniovrd,  so  ihai  the  msloa  to  farced, ap.  the  nnanie 

is  revervd  in  the  cylin.Irr.  and  tbe  door  uaill  Waca  tbe  laMr  to 
brought  hack  to  its  former  positfoOs  tbC  dOOT  OfM^ 

u.iii».    i.VDtCATiKi,  I'OSinOM  OP  SUNKEN  SHIFB.  B. 

SrilWAll.  PARIS,  FKANCE. 

An  intiatable  buov  for  indicating  the  poattion  of  siinVrn  \r-%^r*< 

submarine  torpedo  DoaU.  ia  deflated,  folded  and  pli^-cd  w  r'm  ;i  

ber  of  a  Buitable  vessel,  which  sNo  contain*  a  gittt  genefAtor.  Water 
passes  into  the  latter,  itfton  imnier'inh.  tlird.uh  a  vsUe  and  aets  upon 
carbide  in  a  cylinder.  The  vAlve  is  gr.iiiua'.ly  c'r.-tr<\  bv  the  pressure 
eserted  upon  the  perforated  diaphr.iffTr..  and  the  top  of  tbe  buoy  or 
haEl.i.-jn  is  forced  along  the  tube  until  it  lifts  the  end.  when  the  buoy 
expar.iis  i.ita  the  water,  its  lower  end  being  rigidly  attached  to  tbe  tube. 
A  relief  valve  is  provided  at  the  top  of  the  buoy,  and  it  may  be  com- 
bined iridi  a  wbirtlc  or  lina  aad  tailfc  a  iiildlgMas  baiMr. 

I4.»ia.     BARGES:    BUUCHBAD    DOOB8.    &  WATCIMB. 

LONOON. 

In  lighters  or  veaaela  from  wbtch  Coal  or  Other  material  to  i 
by  roeana  of  continuoua  conveyora  thnnigh  doora  at  op| 
a  tanncl.  a  pfalfom  ia  provided  in  tbe  lunael  so  that  a  peraon  may 
laadlly  aiaimrc  the  discbarge  of  the  cargo,  and  easilr  orK-rate  either 
o(  the  dam  abould  K  become  blocked  with  a  large  pseoe  of  malcrtal. 
The  doer*  uc  held  againat  tbe  atdea  of  the  tunnel  by  nOerh  lalitlll 
either  on  the  doors  or  their  (ramea.  Each  door  ia  filled  wllb  a  vertical 
rack,  with  the  tattb  of  trblch  a  tar  any  ba  an  '  ~'  ' 
paijrw  aaiialaip  Ihi  dioti  ig 


ooor  la  aiieo  wita  a  vatoai 
■  cnncad.  Pivotid  vaigMil 
BoiiBoa,  aad  tha  Btaa  apia 
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THE  FASTEST  SHIPS  IN  THE  WORLD. 


At  the  bcginiiiiiK  of  every  ye.-ir  it  h  customary  to  review  the 
progress  iiuidc  in  shipbuilding  during  the  previous  twelve 
month),  and  by  picking  out  the  salient  features  of  each  con- 
tributory line  of  evolution  to  strive  to  form  the  best  idea  of 
the  directions  of  greatest  progress  or  the  tendencies  of  future 
development.  Two  facts  stand  out  at  present  above  nil  others. 
The  first,  ailfecting  merchant  steamers  alone,  is  the  enormous 
improvement  in  the  comfort  and  luxury  of  occin  voyaging; 
the  second,  with  which  we  are  now  concerned,  is  the  great 
rise  in  absolute  .speed  which,  though  very  marked  in  special 
cases  in  the  mercantile  marine,  is  mud>  more  general  in  the 
warships  of  the  world.  It  is,  however,  impossible  to  form  any 
opinion  of  value  by  simply  considering  the  progress  of  one 


that  are  accepted  in  naval  work.  The  two  cases  must  there- 
fore be  treated  separately. 

For  a  floating  ship-»haped  body  propelled  on  the  surface  of 

the  water  speed  has  also  a  relative  value,  the  real  measure 

y 

being  its  ratio  to  the  square  root  of  the  length,  vit. :  — - 

V  L 

where  ('  is  speed  in  knots  and  L  is  length  in  feet.  In  cases 
where  the  value  lies  between  o.$  and  0.7  the  ship  is  being 
driven  at  a  very  moderate  and  economical  speed :  between  0.7 
and  1.0  we  fmd  the  speed  of  mail  steamers  and  battleships, 
and  between  1.0  and  1.3  we  get  cruisers  and  clunnel  steamers. 
Iteyond  1.35  we  cannot  go  in  full  sized  vessels  under  present 


•  RlTISli    TVakllf K-DftlVKN    DC«Til(iVl.ii   MOHAWK,    STCAUIHG  AT   Uvea  34   KNOTS  UN  urriLlAL  THAI.  TRir. 


particular  year,  and  we  propose  to  deal  with  the  growth  in 
speed  since  the  beginning  of  the  century. 

It  is  a  very  simple  matter — given  the  money— to  produce 
a  small  vessel  of  abnormal  speed.  Cases  such  a».  the  famous 
ArrtKv  or  the  Turbinia,  in  which  ab'udutcly  everything  is  sacri- 
ficed to  p;ice,  do  not  represent  by  any  means  the  .ncme  of  naval 
architecture.  Interesting  they  certainly  are.  but  their  use  and 
value  are  doubtful  and  transitory.  When,  however,  it  be- 
comes a  (|ue»tion  of  attaining  not  only  a  very  high  speed,  but 
01  mainttiining  it,  and  of  cirrying  weight  in  addition,  be  it 
car.no  or  coal,  gum  or  armor,  the  problem  becomes  different 
and  more  difficult,  while  if,  in  addition  to  this,  the  vessel  must 
be  commercially  profitable,  the  conditions  become  extremely 
hard  to  fulfil.  The  case  of  the  recent  Cunard  vessel*  i%  one 
of  the  most  up-to-date  examples  available.  In  war>hips,  of 
coiirse,  the  question  of  cost  hardly  enters,  and  u*e  e.m  be  made 
of  designs  or  materials  that  dividend  crirninK  eoneern--  could 
not  afford,  and  in  which  at  the  same  time  there  is  neither  the 
need  nor  the  inclination  to  Uikc  the  risks  or  reduce  the  margins 


conditions,  because  it  is  not  possible  to  get  ciioukIi  engine  and 
boiler  power  into  the  ships,  on  account  of  tlic  fact  that  the 
floor  space  available  in  the  ships  is  not  sufficient :  but  it  can 
be  done  in  torpedo  craft  by  using  very  high-speed  engines  and 
excessive  forced  draft  to  the  boilers.    In  the<c  ships  the  ratio 

r 

of    is  between  1.8  and  2.2.  and  only  in  very  exceptional 

V  /. 

ca>es  has  the  l;ittcr  ratio  yet  been  exceeded.  The  reason 
underlying  the  importance  of  this  ratio  is  that  the  wave-making 
resistance  of  the  ship  does  not  increase  regularl.v.  but  in 
humps  of  varying  magnitude,  the  first  of  which  occurs  at  a 
speed  of  about  I.4  to  16  times  V  L.  From  the  .ib<>ve  it  fol- 
lows that  speed  should  always  be  considered  relatively  a*  welt 
as  absolutely. 

WARSHIP  SPEEDS. 

One  of  the  earliest  and  relatively  fastest  vc<.>-cl«  built  was 
the  forbaa  of  the  French  navy,  which  wa>  con>tructcd  by 
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FerauARY,  igofi. 


Normand  at  Havre  in  1895.  She  attiinrd  ji.z  knou.  though 
only  144  f**t  Unig,  displacing  12$  inns  and  requirinR  3.950 
I.  H.  P.  Fur  some  years  she  held  the  record  for  speed,  and 
was  always  a  remarkable  \'es»el,  her  juccess  being  almost 
entirely  due  to  her  excrptional  machinery.  The  Turbinia, 
early  in  iSy".  was  the  fir't  vessel  to  break  the  Forban't  record. 
Up  to  1900,  .itxiut  eighty  vessels  had  been  built  which  had, 
on  genuine  official  trials,  attained  a  speed  of  JO  knots.  Sixty 
of  these  were  in  the  navies  of  Engbnd  (48)  and  Japan  (12). 
They  were  all  propelled  by  reciprocating  engines,  and  for  the 
most  part  averaged  from  JIO  to  JI5  feet  in  length  by  20  to 
32  feet  breadth.    The  power  was  about  t.^to  I.  II.  P. 

In  1^00,  however,  the  trials  nf  II.  M.  S.  l'i/>rr  astonished 
everyone.  This  vessel  still  holds  the  record  for  speed,  having 
attained  over  J7  knots  when  displacing  j'O  tons.  She  was  of 
exactly  the  same  dimensions  as  the  ,{o-knotters.  hut  with  larger 
boilers — having  J"S  square  feet  of  grate  .irca,  compared  with 
about  220  in  the  other  ships,  the  respective  heating  surfaces 
being  15,000  and  u.txxj  square  feet.  The  I'ift'r  was  the  first 
vessel  to  be  fitted  wnh  Parsons  turbines  (exoepi  the  l  urbiHio). 
.ind  the  results  of  her  trials  arc  given  in  Table  I.  The  lur' 
bines  weighed  about  7'A  percent  less  than  the  reciprocating 
engines  of  only  half  the  power  fitted  in  the  sister  ships. 


completed  their  trials.  These  vciseU  and  th«  subsequent 
batches  of  two  laid  down  in  1906  and  five  in  1907  are  all  about 
jjo  to  rfo  feet  long,  and  displace  about  850  ton*.  The  speeds 
attained  on  a  six-hour  trial  have  varied  from  J.).  14  in  the 
Cotsack  to  34.3  in  the  Moluiu'k,  which  latter  at  present  holds 
the  record  for  being  the  fastest  ship  afloat.*  Propelled  by 
Parsons  turbines  of  .ibout  17,000  horsepower,  these  vessels  are 
very  remarkable  in  many  ways.  They  carry  a  poor  armament 
(only  three  1.2-pounders  and  two  18-inch  torpedo  tubes),  but 
ire  especially  built  for  sea-keeping  in  company  with  the  fleet. 
They  carry  160  tons  of  oil  fuel. 

/Vnoihcr  remarkable  vessel,  was  completed  in  1907  by 

the  Germania  Company,  at  Kiel.  Also  propelled  hy  turbines, 
<tlS7  is  rxiremely  similar  to  the  British  river  class  boats  of 
j6  knots  speed  th-it  were  built  in  igoj  and  1904.  She  attained 
a  speed  of  xS-i  knots  on  her  trials  ,it  5180  tons  displacement, 
and  carries  no  less  than  four  torpedo  tubes,  one  15-pounder 
and  four  smaller  guns. 

The  extraordinary  success  that  attended  the  speed  trials  ol 
all  these  very  fast  vessels  of  1907  has  gone  a  long  way  to 
assure  naval  architects  of  the  success  of  H.  >[.  S.  Swifl, 
which  is  by  far  the  most  remarkable  ship  now  under  con- 
struction, from  the  speed  point  of  view.   Built  for  a  speed  of 
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The  Vifcr  wily  loM  by  runniiiK  ashore,  and  the  Cobra,  a  very 
similar  vessel  i>f  }1ighlty  slower  speed,  broke  her  hack  through 
structural  \veakni.>.i  and  s;iiik  in  the  North  Sea.  The  loss  <if 
the  Cobra,  ci>upled  with  >iKns  of  weakness  in  many  of  the 
30-knottcrs.  resnlte<l  in  a  cliaiiKe  of  policy  in  the  cimstruction 
of  these  high-speed  vessels,  and  structurally  heavier  hulls  were 
afterwards  r«tinireil.  the  «>n»e<juent  sacrifice  in  speed  being 
accepteil.  In  Kiigland.  iherefiire,  between  li»l  and  I903  no 
really  fasi  desirnyers  were  build  for  the  British  navy.  One 
exceptional!.!,  f:i-t  vessel,  the  .Uki/c.  was  built  by  Yarrow  for 
the  Swr<lish  K"vernnient  in  190^,  a  speed  of  32.4  knots  being 
obtained ;  hut  in  other  twvies  no  attempt  was  made  to  exceed 
JO  knots — in  fact,  Germany  was  content  with  27  knots  and 
France  and  Italy  with  almitt  38.  Until  this  year  hardly  any 
new  torpedo  craft  have  fweii  constructed  in  the  United  States 
for  some  j-cars. 

Towards  the  end  of  1905.  however,  the  British  Admiralty 
laid  down  tive  ocean-going  destroyers,  most  of  which  have  just 


j6  knots  on  an  eight-hour  trial  under  service  conditions,  the 
ve>sel  displ.icr*  no  less  llian  1,800  Ions  on  to-foot  6-inch  draft. 
1  he  armamenl  will  include  four  4-incli  guns.  The  ship  was 
launched  on  Dec.  7,  1007. 

Table  II.  shows  ihe  leading  dimensions  and  speeds  of  all 
these  vessels,  together  with  the  dates  of  their  tri.ils.  The 
\cars  ii;o3.  1904.  ti)0->  and  l<>oti  do  not  show  any  progress  of 
iniportance,  jo  knots  bring  tlic  extreme  speed  ailained,  and 
most  navies  contenling  themselves  with  slower  vessels  of  more 
durable  cMistruclion.  The  iH-rformance  of  Gtj7  is  remarkable 
in  that  it  was  attained  with  c<nl  fuel.  Oil  fuel  seems  likely  to 
•n-comc  an  absolute  essential  in  the  design  of  these  very  fast 
craft,  for  it  admits  of  several  advantages  which  cannot  be 
ignored. 

( I )  Greater  calorific  value,  giving  either  greater  radius 
of  action  on  same  weight  of  fuel,  or  less  weight  for  same 
radius. 

1 2)  Greatly  reduced  stokehold  space  required,  especially  in 
a  fore-and-aft  direction. 

(j)  Greater  ease  of  manipulation. 

It  is  interesting  to  note  how  the  length  of  tliese  vessels  has 
increased  in  proportion  10  the  speed ;  the  ratio  has  remained 
very  constant  during  Ihe  last  seven  years. 

In  all  these  cases  we  have  considered  vessels  of  abnormal 
absolute  speed,  in  which  great  sacrifices  of  armament  and  pro- 
lection  have  been  made  lo  secure  pace.   We  shall  proceed  next 

•  Erlip**"!!  by  the  ftwtrr.boat  7"tjn*ir,  which,  on  Dec.  17.  Bvermfed 
a.',.3n  knotk  fur  tt  bourk.  and  made  1  mile  ai  the  rate  of  S7.0S7  kfwts 
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to  work  back  to  vtssrii  of  ihe  cruiser  type,  which  arc 
fflatively  htgh-»pce(l  veis^rls.  'I  he  first  step  in  the  connection 
is  obviously  through  the  Sfoul  class  of  cruiser,  and  as  it 
'  'Wfe  happens  that  these  vessels  are  remarkably  similar  in  general 
dimensions  to  the  Amclhyjtt  type  of  third-class  cruiser,  we 
have  compared  these  vessels  in  T.ible  III-,  adding  the  most 
recent  ty{>c  of  sec<nid-class  cruiser.  After  this  point  in  British 
naval  practice  there  is  a  radical  change.  The  size  of  vessels 
r»ece«itart$  their  being  protected  by  external  armor,  .ind  the 
»sary  comproniiw  of  weights  involves  a  reduction  in 
rrachinery.  We  then  Iwgin  to  gel  to  comparatively  slow  pro- 
portionate speeds.  Tliu*,  fi^r  instance.  Iho  very  fast  cruisers 
of  the  Good  Hope  and  Connty  classes  of  500  and  440  feet  in 
length,  have  speed-length  ratios  of  only  1.075  and  i.i.  re- 

•^vttxhrf^ D   
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An  electrically  Operated  Sea-Qolng  Steam  Dredge. 

The  seagoing  steam  dredge  'I'hor  is  the  first  m»iance  of  a 
dredge  designed  for  purely  electrical  operation  of  all  winches 
and  mechanisms,  inclusive  of  the  bucket  drive.  It  has  been 
constnicted  on  plans  by  Mr.  W.  Meiner*.  wlulcf  the  electrical 
part  was  supplied  by  the  Siemens- Schuckcrt  Works. 

The  Thor  is  used  at  the  mouth  of  the  river  Weichsel  as  a 
bucket  dredge  for  pontoon  and  floating  operation.  Its  output 
is  170  cubic  meters  (222  cubic  yards)  of  dredging  ground  per 
hour,  the  maximum  depth  of  dredging  being  8  meters  (36 
feet),  and  the  traveling  speed  12  kilometers  (7.45  miles)  per 
hour  (ft'i  knots).  The  length  is  44.5  meters-  (ii^  feet), 
breadth  across  frames  8..S  meters  (2H  feet),  depth  amidships 
.1-3  meters  (10  feet  10  inches),  and  draft  in  full  working  order 
2.16  mclers  (7  feet  i  inch). 

The  boiler  an<l  riiKinc  r>x>ins  are  situated  amidships,  and  the 
rooms  reserved  for  the  crew,  as  well  as  the  chain  and  utensil 
compartnieiils,  in  the  bow  and  stern.  (Jn  the  deck  there  are 
located  the  chart  room  and  kilchen.  with  the  pilot's  cabin  on 
lop  of  the  latter,  while  the  deck  houses  are  situated  sideways. 
Both  petroleum  and  electrical  lightiiiK  have  been  provided, 
and  all  the  rooms  arc  ventilated  efficiently. 

The  boiler  plant  cijmpri>cs  two  horironlal  fire-tube  boilers 
with  return  tubes,  designed  lor  a  pressnri:  of  0  atmospheres 
(132  pounds  per  square  inch),  and  a  combined  heating  sur- 
face of  180  square  meters  (1.937  square  feet).  Two  steam 
engines  of  175  horsepower  each,  running  at  185  revolutions 
per  minute,  serve  to  openite  the  propellers  and  centrifugal 
pumps,  while  a  third  steam  engine,  of  230  hi  rscpower  output  at 
350  revolutions  per  minute,  is  directly  coupled  on  the  one 
hand  to  a  continuous  current  shunt  dynamo,  with  reversing 
poles,  of  82  kilowatt  output  and  a  tension  of  10  to  no  volts  at 
the  It-rmlnals.  for  operating  the  upper  tumbler:  and  on  the 
other  hand  to  a  direct  current  compound  wound  dynamo  of 
46  kilowatts  and  110  volts,  for  operating  the  various  winches, 
while  serving  at  the  same  time  as  exciter  machine  for  the 
other  dynamo  (Fig.  3).  i\  fourth  steam  engine  of  the  Deaval 
type,  of  an  output  of  25  horsepower  at  500  revolutions  per 
minute,  is  coupled  to  a  12.4-kilowatt  direct  current  shunt 
dynamo  with  a  tension  of  110  volts  at  the  terminals,  which  is 
intended  for  supplying  the  electric  lighting  plant. 

Tlic  four  steam  engines  referred  to  are  provided  with  a 
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common  surface  condviiMnu  plain.  I  liu  tlinc  ilvnamos  arc  of 
the  multipolar  type,  ami  of  a  Ucmbu  rspceially  ailapird  for  iisi 
on  board  ship,  a  special  fvnliirv  li«ing  ihr  small  space  require- 
ments in  the  dirrctiuM  of  the  axis,  and  the  ease  of  ctnipling  to 
quick-running  machines. 

The  motor  operating  the  tumbler*  has  been  designed  on 
similar  lines.  A  switchboard  with  the  necessary  switches, 
fuses  and  measuring  instruments  has  been  provided  in  the  en- 
gine room  for  each  of  the  three  dynamos,  '['he  ciwinections 
have  been  so  designed  as  to  allow  the  wincli-ojierating  dynamo 
to  be  u«ed  also  in  connection  with  the  lighting  plant,  and  the 
lighting  dynamo  for  the  operation  of  the  winches  and  cranes. 
To  this  effect  the  lighting  and  power  switchboards  are  con- 
nected together,  a  double-pole  switch  on  each  switchboard 
enabling,  on  ilie  one  hand,  the  lighting  mains  to  be  connected 
both  to  the  liiililitiK  and  power  machines,  while  on  the  other 


on  double  joints  at  tlx'  back,  which  are  connected  to  the  simple 
intermediary  joints  by  nie:.ns  of  hardened  joint  bolts.  The 
bucket  chain  is  guided  by  Tollers  located  on  two  framework 
girders,  constituting  a  bucket  ladder  of  40  degrees  inclination, 
with  an  average  dredging  depth  of  5.5  meters.  The  lowering 
and  lifting  of  the  ladder  is  effected  by  means  of  a  ta-horse- 
power  series  motor  o(>erating  with  510  revolutions  per  minute 
a  winch  located  on  the  stem  jack.  This  motor  is  handled  by 
a  reversing  controller  of  the  usual  design,  with  short-circuit 
position  and  magnetic  blowing. 

The  pentagonal  lower  tumbler  is  located  at  the  lower  end  of 
the  bucket  ladder,  in  which  it  is  free  to  move.  The  pentagonal 
upper  tumbler  is  located  on  the  middle  jack,  and  is  operated 
by  a  shunt  motor  of  loo-horsepower  output  with  28s  revolu- 
tions per  minute,  through  the  intermediary  of  two  spur  wheel 
geariiit'-  «  iih  hi     ii''i<-  friction  clutch.    This  motor  can  be 


a*? 


'.Si 


-courovnv  uigiRS  onuTiNa  ouieiatou  oh  tiii  ceihak  buckct  miooi  tho*. 


hand,  part  of  the  power  circuit  can  be  switched  on,  both  to  the 
power  and  lighting  dynamos. 

The  hoisting  machines  and  auxiliary  machinery  serving  for 
the  dredging  operations  proper  can  be  operated  only  from  the 
power  dynamo.  .\  special  feeder  jio  square  millimeters  (0.48 
square  inch)  in  copper  section  connects  the  power  switch- 
board to  a  switchboard  arranged  in  the  pilot  house,  from  the 
bus  bars  of  which  the  sexeral  circuits  for  the  auxiliary  dredg- 
ing machinery  arc  branched  off.  The  steering  apiiaratus,  as 
well  as  the  reversing  shunt  controller  of  the  dynamo  oper- 
ating the  tumbler,  arc  installed  in  the  pilot  house,  whence  they 
arc  controlled.  The  ailvantaKe  of  electrical  jiower  transmis- 
sion is  inferred  from  the  fact  that  one  man  is  able,  without 
leaving  his  post,  to  control  all  the  auxiliary  machinery  used  in 
dredging. 

The  dredging  buckets  have  each  a  capacity  of  0.24  cubic 
meters  <i'A  cubic  feet)  on  being  filled  horitontally,  with  a 
mean  dredging  depth  of  5.5  meters  (18  feet)  ;  ihey  have  cast- 


regulated  between  lero  and  full  speed,  the  arrangement 
adopted  l>eiug  the  Ward-Leonard  system.  It  is  provided  with 
separate  excitation  at  1 10  volts  from  the  power  dynamo,  while 
the  tumbler  dynamo  has  a  shunt  exciter  located  in  the  pilot 
house,  and  which  has  been  so  arranged  as  to  enable  the  field 
of  the  tumbler  dynamo  to  be  reversed,  in  order  to  impart  a 
backward  motion  to  the  btickel  chain.  The  hydraulic  friction 
clutch  is  intended  to  reduce  to  an  admissible  limit  the  torque 
transmitted  by  the  (imibler  motor,  it  being  caused  to  slide 
whenever  the  btickets  are  put  to  specially  heavy  strain,  due  to 
mechanical  resistance  in  the  dredging  ground. 

Tfie  dredged  soil  is  dropped  into  a  hopper,  with  chutes  con- 
nected to  both  sides  of  the  vessel :  at  the  summit  there  is  a 
valve  for  distributing  the  soil.  The  chutes  are  hauled  in  by 
series  motors  of  an  output  of  3  horsepower  with  530  revolu- 
tions per  mhiute,  handled  by  ordinary  reversing  starters.  The 
dredged  soil  can  also  be  |>oiired  out  through  an  opening  in  the 
stem  chute  into  a  tank  below  deck,  whence  it  is  sucked  in  with 


Digitized  by  Google 


Febkuahv.  1908. 


International  Marine  Engineering 


59 


an  addition  o(  outside  waicr  by  one  or  two  centrifugal  pumps 
1.5  meters  (59  inches)  in  diameter,  in  order  to  be  carried  away 
a  distance  of  600  meters  (1.970  feet),  in  a  lateral  pipe  450  milii- 
meters  (t8  inches)  in  clear  width,  the  terminal  height  being 
3  meters  (10  feet)  above  the  level  of  the  water.  The  suction 
and  pressure  conduits  of  the  two  centrifugal  pumps  have  been 
so  .irranged  as  to  enable  both  pumps  to  work  jointly,  or  each 
pump  separately. 

The  dredge  is  maneuvered  on  the  spot  by  the  aid  of  a  stem 
winch,  two  lateral  chain  winches  and  a  bow  winch  (anchor 
winch),  while  three  hauling  winches  (Fig.  3)  have  been  pro- 
vided for  hauling  the  sieam  pontoon.  All  the  winches,  as 
seen  from  the  figure,  have  been  so  installed  on  deck  as  to 
leave  the  latter  as  clear  as  possible,  while  the  winches  arranged 
in  groups  require  for  their  operation  the  $.mallest  possible 


while  both  motors  can  be  made  to  operate  independently  in 
hauling  in  or  paying  out  the  chain  corresponding  to  one  or 
two  winches.  In  order  to  insure  an  entirely  uniform  winding 
and  unwinding  of  the  chains,  while  regulating  the  speed  of  the 
latter,  a  shunt  regulator  has  been  provided  in  the  pilot  house 
for  each  chain  winch  motor.  For  the  anchor  winrh,  has  been 
installed  in  its  immediate  neighborhood  another  controller 
roller,  enabling  the  winch  if  desired  to  be  handled  from  that 
part  of  the  ship.  Means  have,  however,  been  provided  for 
allowing  the  winch  in  cadi  case  to  lie  started,  either  from  the 
pilot  house  or  from  the  winch  itself,  but  never  in  both  ways. 
The  ends  of  the  lateral  chains  arc  mn  either  into  a  pit  below 
water,  or  over  the  deck,  to  be  caught  below  deck  in  rotary 
iron  boxes. 

The  three  hauling  capstans  are  operated  by  series  tnotors 
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number  of  men.  All  the  motors  are  operated  through  worm 
wheel  transmission  by  slowly  running  electric  motors,  which 
are  entirely  inclosed  to  protect  them  against  rain  and  spray ; 
the  tumbler  motor  is  in  addition  provided  with  a  ventilator. 
The  motor  operating  the  anchor  winch  is  installed  below  deck 
in  a  protected  position,  and  therefore  is  not  of  the  inclosed 
type. 

The  stern  winch,  the  rope  drum  of  which  can  be  thrown  out 
of  gear,  is  operated  by  a  series  motor  of  14  horsepower  and 
420  revolutions  per  minute.  The  four  winches  provided  for 
the  lateral  chains  arc  driven  by  shunt  motors,  and  the  bow 
winches  by  a  scries  motor.  These  five  motors  are  otherwise 
identical  in  design,  giving  an  output  of  12  horsepower  with 
510  revolutions  per  minute. 

The  controlling  apparatus  for  the  stent  and  bow  winches,  as 
well  as  for  those  operating  the  lateral  chains,  is  located  in  the 
pilot  house,  and  has  been  designed  as  controller  rollers,  each 
two  corresponding  chain  winches  having  a  common  con- 
troller in  connection  with  a  switch.  The  latter  enables  both 
motors  to  be  operated  simultaneously  (when  one  winch  will 
haul  in  and  the  other  pay  out  an  identical  length  of  chain). 


with  watertight  oil-cooled  starter  of  an  output  of  7.6  horse- 
power with  450  revolutions  per  minute. 

Two  cranes  of  a  capacity  of  3.000  kilograms  (6,614  pounds) 
have  been  provided  for  hauling  the  anchor,  removing  the  chain 
pit,  withdrawing  the  lower  tumbler  and  dredging  buckets,  etc. 
These  cranes  are  driven  by  series  motors  of  3  horsepower  out- 
put with  520  revolutions  per  minute,  the  motor  of  the  stem 
crane  being  of  the  inclosed  type,  and  that  of  the  bow  crane  of 
the  open  type.  Both  motors  are  handled  by  controllers  ar- 
ranged close  to  the  cranes.  For  hauling  greater  loads  on 
deck,  as  well  as  for  loading  coal,  has  been  installed  a  loading 
pole,  which  at  the  same  time  serves  as  signaling  pole. 

The  electric  lightinK  plant  compriM-s  a  projector  for  30 
amperes  and  parabolic  mirror  400  millimeters  (isH  inches)  in 
diameter,  four  flame-arc  lamps  for  10  amperes  intended  for 
lighting  the  deck,  in  addition  to  about  40  glow  lamps  of  16  and 
j.T  nomial  candlepower.  in  the  various  compartments.  .Ml 
electric  conductors  are  rubber-insulated  bitumenized  cables 
with  protective  iron  bands,  which  are  carried  in  groups  below 
deck  alongside  the  walls  and  ceilings,  where  they  are  readily 
accessible. 
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APPLIANCES  FOR  MANIPULATINQ  LIFEBOATS  ON 
SEA-QOINO  VESSELS.* 

BV  AXKL  WELIK, 

The  last  time  I  had  an  opportunity  of  wiitching  reflation 
boat  drill  on  a  large  liner  the  condition?  were  the  most  favor- 
able— broad  daylight,  no  wind  and  the  ship  in  harbor.  All  the 
various  appliances  were  evidently  kept  m  splendid  order,  and 
each  boat's  crew  as  fully  acquainted  with  its  duly  as  circum- 
stances permillcd.  The  ship  had,  however,  a  faint  list — \ti$ 
than  I  degree — hut  that  alone  was  sufficient  to  cail»e  quite  ap- 
parent difTicully  in  manipulating  the  boats. 

The  sensitiveness  in  this  respect  of  the  usual  davit  is,  there- 
fore, one  of  the  greatest  of  the  many  drawbacks  incidental  to 
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the  system.  Three  to  4  degrees  list  of  the  *ihip  iintantly  re- 
duces its  boat  capacity  by  one-half.  The  Board  of  Trade  regu- 
lations, consequently,  prescribe  in  the  case  of  cargo  stenmers, 
that  the  ship  shall  carry  sufficient  boats  on  each  side  to  accom- 
modate the  whole  crew.  That  a  similar  rule  dues  not  a|>ply  to 
passenger  steamers,  where  evidently  it  is  so  much  more  called 
(or.  is  simply  the  result  of  the  practical  impossibility  of  carry- 
ing it  into  cflfect. 

But  the  objection  which  cuts  to  the  very  root  of  the  evil  is 
that  the  system  does  not  and  cannot  give  the  crew  proper 
control  in  handling  the  boat.  The  slightest  rolling  motion  of 
the  vessel,  when  once  the  guys  are  loose  is  apt  to  throw  the 
boat  into  a  swinging  motion  highly  dangerous  alike  to  itself 
and  the  crew.  Without  prosecuting  Ihis  criticism  further.  I 
will  now  formulate  the  principal  requirements  of  an  ideal 
system  of  davits,  such  as  they  present  themselves  to  me  after 
several  years  of  keen  and  careful  study. 

I.  The  bo.ii  must  in  all  circumstances,  and  in  every  position, 
be  under  efficient  control. 

*  Read  before  the  Society  of  Ntval  Anbilccli  and  Marine  Engincera, 
New  York.  So».  »I.  1M7. 


3.  A  moderate  list  of  the  ship  must  not  prevent  or  ap- 
preciably retard  the  mnniputatiun  of  the  boat. 

3.  The  mechanism  should  be  of  the  simplest  possible  nature, 
and  always  "get-at-able." 
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4.  The  manner  of  manipulating  the  davits  must  be  such  as  to 
preclude  any  necessity  for  expert  training,  and  all  possibility  of 
confusion  in  cases  of  accident. 

5.  Cost,  weight  and  deck  space  occupied  are  all  matters  which 
mu<>t  be  taken  into  account,  even  if  they  do  not  come  within  the 
scope  of  the  subject,  when  treated  from  a  strict  "life-saving" 
point  of  view. 


TKI  un  «r  mi  mvits  with  iHir  bu-d  ■  Bieaua. 


Kcvcrting  to  the  Welin  quadrant  davii,  I  first  wish  to  em- 
phasize one  or  two  purely  mechanical  points  of  interest. 

THE  IlOtlZONTAL  TBAVU.INC  MOTION  MVEN  TO  THE  D.WIT  AHM, 

The  advantages  of  this  arrangement  in  regard  to  leverage 
.ire  apparent  at  first  gL-ince.  Say  that  the  distance  between  the 
keel  lines  of  the  boat  in  the  two  extreme  positions  is  10  feet, 


Twn  aoATt  CAaairo  nir  oxB  srr  or  MVTTt. 


and  the  travel  of  the  moving  fulcrum  is  3  feet,  the  load  lever 
when  greatest  is  30  percent  less  than  would  be  the  case  with 
a  davit  turning  on  a  fixed  center,  while  the  working  lever 
(the  radius  of  the  quadrant)  remains  constant  throughout  the 
movement,  or  even  increases,  as  shown  in  the  arrangement 
for  a  battleship. 
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IIU  roMl-t.S  j.MIMj  AHK  vN<  (  MhNT  or  THI  TALIS. 

Instead  of  attaching  (he  I'.iils  direct  to  a  belaying  pin  on  the 
davit  proper,  they  arc  at  first  led  over  stationary  sheaves,  then 
belayed  on  the  quadrant.  The  result  is  that  the  pull  on  the 
falb  tCMb  to  raise  the  davits  and,  though  it  sounds  like  a 
pmAux,  part  ol  the  wcigiit  of  the  liott  it»dl  n  that  utiliMd 
fiar  liltiiii  it  iabMfd.  The  cxplamtion  it  cny. 

In  hoisting  the  boat  from  the  mtcr  it  H  lifted  Sonw  dit- 
tance  higher  relatively  to  the  nppcf  block  ttun  wonld  be  necM- 
s.irv  if  the  falls  were  to  be  belayed  direct  on  the  b«laying 
pin  vkuhout  first  being  run  over  the  said  sheaves,  and  then,  as 
the  davits  arc  swung  inboard,  the  lo.wt  dto;:';  hiu  k  i  hi  dis- 
t.ince  of  this  drop,  muItipHi-d  by  tin-  wrinlit  uf  thf  hi,:\X.  rpfire- 
sents  the  assistance  oblainrd  m  maniimLr.tiiii;  llit-  haru'.lf-.  t 
if  the  weight  the  bout  is  30  cwts.  and  the  drop  18  inches,  (he 
gain  would  be  :!}4  foot  tons,  not  dedHoHllg  a^rduNg  fOT  ad- 
dhioBal  f rictkm  and  stiffness  of  fopes, 

Gcntntlly  tfioiaDg,  the  boat*  are  fitoed  at  a  ditiaiiee  from 
«adi  other  of  aboat  5  feet,  whieh  fa  toflicient  for  the  working 


TMii   W££.IJt   gUAHtAMT   DAVIT   ArrtlEC   TO  A   RA?ri. C^lf IP. 

of  two  single  davits  between  the  boats.  A  more  compact  and 
perhaps  neater  looking  installation  is  that  formed  by  double 
or  twia  davits  between  the  iwata.  Some  firm,  however,  object 
10  the  tise  oif  twin  fawnct  on  the  ironnd  tlmt  onlr  taU  the 
aoaiiier  bf  bonta  in  each  row  can  be  swung  out  ainnltaneoualy. 
The  objection,  admittedly,  liolds  good  only  in  regard  to  boat 
drill,  when,  of  course,  it  is  more  imposing  to  see  all  the  boats 
Koing  out  precisely  at  the  same  moment.  In  actual  use,  the 
lowering  of  all  the  boats  simultaneously  into  the  water  would, 
t-veii  under  favorable  circumstinces,  invito  confusion  .ind 
i:N,-istfr  When  the  tittniK  of  simrIc  ir.inifi  is  insisted  upon, 
bttt  the  length  of  avaibblr  deck  does  not  admit  of  tbe  iwats 
being  placed  s  feet  apart,  a  d:st.irKe  piece  is  dropped  ever  titt 
tnadlea  to  prevent  these  from  fotiling  each  other,  or  a  apeebl 
bevel  taaxing  it  fitted. 

iftodtiea  have  ariam  wliert  an  exceiaiw  oot- 
been  reqnircd.  In  aispie  caaat  vdiere  tUi  bns  been 
aKT^  by  the  adoption  of  a  pacticidaf  ly  wide  belting 


na  AaB*ic«iMm  er  raa  aevaia  Mm  wa  tm»  aaM*. 

or  rubbing  strakc,  it  has  been  surmonnted  by  shifting  the  < 
pin  of  the  quadrant  relatively  farther  towards  the  back  of 
same,  and  this,  coupled  with  the  throwing  111:  of  ilw-  riubi  ..rd 
end  of  the  frame  a  few  inches,  has,  so  far.  proved  to  all 

demands.  In  the  cases  of  battleships,  however,  where  the 
boats  are  so  frequently  carried  on  lofty  .superstructures  situated 
at  aome  distance  inbo.'ird,  the  problem  has  presented  more 
feanires  of  interest,  especially  when  the  heavy  weights  of 
boats,  usttaily  carried  in  vessels  of  this  class,  be  considered. 

Incrcaring  tlie  length  of  the  arm  it  not  a  practice  whieh  can 
be  continued  indeliBileiy,  as,  apart  aliagiBther  fa»m  tha  reinlt- 
ing  strains  and  stresses  of  the  metal  itielf,  there  k  *  Ihnit 
where  the  excessive  labor  consequent  upcti  an  increased  lever- 

,-cf;f   l^        li  '.:L.it  ,1  q'.:.-..:li  .,iit   f'-.w]:  ofTcr  litl!c  or  no 

.•iiiv;int.iL;i-  uvrr  the  firc^cnt  b,4nkili;p  ,irr.^ti>(f nu-nt  fnr  siinging 
riit  bo.it^  by  ritiMr.i  cif  derricks  or  simil.ir  npphancfv  The  plan 
adopted  to  gain  the  end  required,  while  retaining  to  the  full 
the  advantageouji  arrangement  of  the  quadrant,  has  been  ai- 
rivrd  at  by  what  may  be  termed  differential  radii  being  given 
to  the  quadrant,  with  the  result  that  while  the  boat  may  be 
shng  out  with  perfect  ease,  there  is  no  especial  diflienlty 
atladiing  to  bringing  it  hone  agaiiw  tha  grcatcit  lever  being 
Kvaibbie  when  most  needed. 
Whatever  crftidani  you  pass  on  die  WciiB  quadrant  davk  at . 
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«  ■flchaaieil  contriimiiw.  I  un  booad  lo  that  itt  adipl^ 
bility  to  all  Mads  pf  amngMMM*  ol  Ih*  boats  haa  fairly 

astonished  me.  Here  are  a  few  examples: 

A  bo.it  mny  be  choclfcd  half  outboard,  thereby  saving  for 
pronicn.Tiling  purposes  5onie  i.»o  square  feet  of  deck  space  in 
the  case  f  1  i.acli  iiKiividiial  b."ijt  These  are  as  safe  as  when 
stowed  inboard,  and  need  only  be  swung  in  when  the  ship 
enters  harbor.  To  do  so  requires  a  fraction  of  a  minute. 

The  (act  that  the  davit  arm  always  remains  in  a  locked 
poiMoo  OBkia  man^Blalad  by  nmna  of  the  semr  is  one  of 


dtlier  tidi^  fidMd  up  and  twmif  outboard  by  die  davits.  No 
other  (ear  that  I  know  of  lends  iiself  so  admirably  to  a  plan 
of  this  Wnd.   In  a  modification  of  the  davit  itself,  by  which  a 

iloiible  rjua  lrimt  i>  used,  n  b<.>;it  vt;incling  inboard  of  an.ithiT 
may  be  picked  u[>  d:rein  Irum  its  chocks  and  swumr  ouibDard. 

Before  concludinR,  I  must  tnkc  up  a  reniaik  wlucli  li.is  been 
put  to  me  on  more  than  one  occasion — "What  is  the  good  of 
taking  so  much  trouble  over  a  question  like  this?  The  chaneea 
of  ever  letting  any  lifeboat  safely  into  the  sea  from  the  trc- 
MMdem  hei^t  at  which  they  are  placed  on  pnacat  dagr  linen 
an  ao  nnole  that  it  ia  uaelcss  to  ha^t  for  aooeoa,  whatever 
davhs  are  adofited."  That  is  hardly  sound  icasoniiiB;  hot  it 
a  great  deal  of  truth,  all  the  same.  Sooner  or  later 
different  plan  of  placing  the  boats  must  and  will  be 
;  it  is  only  a  question  of  time. 
Some  eitht  months  ago,  I  put  a  stiggestion  of  placing  the 
boats  lower  before  a  pvomtneiil  linn  of  shipbttfldcn  on  the 


■ .  t  i  i  ttttt 


«s««i.  to  SMiuvAis  MMiauae 


the  more  important  po:nt^  .ibi>ut  ilits  ^JSt^•nv  I  have  included 
a  scale  diagram  of  a  ship  in  section  having  a  list  of  8  degrees, 
wherein  yo«  niay  notice  the  boats  in  different  positions.  Ia 
connection  herewith  I  can  do  no  better  than  quote  a  few 
linaa  out  of  a  testtmoaial  from  (he  North  Geraua  Uofd, 
based  ttpoa  pnokmgcd  trials: 

"With  a  Kst  of  II  degrees  of  the  Aip  the  boat  on  the  high 
aide  was  pnt  out  in  forty-five  seconds.  When  (he  ship  was 
rolling  to  a  fair  degree  this  was  again  done  in  one  minute  by 
four  men.  and  the  siipcrinrity  of  ihv^v  il.ivii%,  iti  50  f:ir  that 
they  remain  stationary  at  any  pci'm(  wiiliout  .i;ii>-ii>;,  tlit-n  be- 
came .Tpparent." 

A  row  of  boats  placed  abreast  on  the  (op  of  a  deck  house 
nay  be  rat  out  one  after  the  other  to  the  edge  of  the  drdt  00 


continent,  without  ai  the  time  ibt  i.ii.iii;  .inv  ilrr'n  •(■  r-'-'.il;. 
I  an,  of  course,  fully  alive  to  the  many  dithculties  in  the  way 
of  getting  some  such  scheme  adojtted,  and  it  may  require  a  few 
more  of  those  disasters  whicli  stir  humanity  to  its  very  core 

Sh^baildert  do  not;  as  a  itde.  wdeome  dcviatioat  from 
orthodox  designs;  that  saefa  deviations,  poesiUy  resembling  the 

one  fore-shadowed  above,  must  ultimately  come,  I  am  never- 
theless more  than  ever  confident.  At  a  time  when  scarcely  a 
mofh  passes  without  witnessini;  the  birth  of  some  new 
leviathan,  iMi-h  cxrcedinR  its  forerunner  iu  speed  and  p,l«- 
srv.fiKT  fiearinK  capacity,  the  impelling  necessity  for  ^uch 
vessels  to  be  fully  equipped  with  life-saving  appliances  of  the 
h^jhesl  order  is  a  fact  which  eauBot  fail  to  thnist  itwlf  with  aa 
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added  force  and  oooviodon  upon  the  abMrndoii  «I  tha  mail 
calknis. 

In  bringing  these  remarks  to  a  close,  and  speaking,  as  far 
as  it  is  possible  for  roe,  from  an  impartial  standpoint,  I  venture 
to  assert  that  if  ever  there  was  a  moment  when  the  nm'cr  50 
briffly  dealt  with  in  thi%  paper  called  for  cirefu!  %nti  rcii -.vcd 
consi'icr.-itiun,  th.ii  iiiur.icnt  is  new  .  w'.-.r-)  tlio  1;  e.ir.tiv  LTo.itiop.i 
of  recent  months  and  the  rumors  of  even  greater  things  in  the 
nmt  future.  Wag  lo  the  whale  eabjeet  a  new  aignifieance^ 


eonstroelioii  into  two  typ«»— mctd  and  wood.  The 
tinned  growth  »  dinensioiu  hu  rcivlted  in  alnoit  dimi- 
natisf  the  wooden  type  of  construction.  In  the  devdopment 
of  the  power  element  two  main  licten  liava  coatioUed,  the 
li  r.ension  uf  the  iransporution  unit  and  epecd  at  whidi  it 
■.vas  to  be  driven. 

In  classifying  marine  trar.s[/07tatiun  uniti.  tl;'-  first  division 
that  is  to  be  made  is  between  those  that  arc  used  ior  pas- 
senfer  tiantportatiant  and  thoee  tiiat  are  to  be  used  ex- 


MODERN  MARINE  TRANSPORTATION-H. 
wr  wiuuit  *.  aoaanu. 

DCTAn,  AFtucATiair  ar  m  uetiic  inrir  snnii. 
In  the  discussion  of  marine  trantportatioti  in  its  broadest 

Mnse,  the  first   ilisision   mv.'A         iiiadc   armg  linr  of 

-goods  to  be  transi)'.'!  ',!  il  ihr  means  uscii  m  transporting 
thtni.  arui  this  paptT  i--  :o  il^al  mijnly  with  a  new  appli- 
cation of  power  to  niarirte  isansporuion,  the  discussion  will 
fee  directed  to  the  means  used  for  transportation.  This  di- 
vision endwaioea  the  floating  structure  or  vessel  to  carry  the 
joodst  the  draw  for  eontroUing  the  same,  and  the  power  wed 
10  move  Ae  vaitel  tad  crew  from  place  to  place: 

That  part  ol  the  proUem  repecaantcd  hy  the  crew  involvas 
tlie  provision  for  their  tmtcdanea  and  IKdns  iCBO— inodatiion, 
and  also  such  recompense  for  their  service  as  will  secure  eom- 

petiiH  y  ill  tlic  various  branchfs.  The  division  re]n'^^''"!''<3  ''y 
the  veS'^I  involves  all  the  problem'^  01  iiav;/.  archilt'clti-i-, 
such  as  fi:r:;'..  dimensions  and  materiah  01  construction.  Thr 
thtrd  division,  that  oi  power,  involves  all  the  mechanical  con- 
stmction.  operation  and  control  of  the  particular  source  of 
power  which  is  to  be  used,  and  the  fuel  from  which  the  power 
is  Oinained.  It  will  be  necessary  to  consider  each  of  these 
dhriaioBS  udder  further  sub-diviiiona,  as  the  investiiation  it 
carried  more  and  more  iMo  detail 

The  first  result  of  the  a^lication  ol  steam  power  to  marine 
transportation  was  to  cause  a  primary  division  of  the  crew 
into  a  ti.r.  ll:.ltin^r  a::J  enttineering  corps,  The  development 
■of  steel  as  a  structural  material  resulted  in  the  division  of  the 


dusively  or  primarily  for  transportation  of  ateidiartdise.  A* 
this  paper  is  to  deal  in  detail  with  that  dasa  ol  marine  wiltt 
or  vessels  intended  exclusively  or  primarily  for  the  transpor- 
tation of  merchandise,  little  consideration  will  be  given  to 

the  c'.:i^^,  in  which  thr  ptopc'liTiK  power  is  ncct'S-.-ariiy  so 
great  as  to  sthnoit  exclude  the  c  jrisid'.  ration  ol  other  factors. 

Marine  merchandise  carrier?  have  again  to  be  divided  into 
classes,  each  of  which  is  developed  for  the  particular  trade  to 
which  is  to  be  applied;  and  the  (ktailed  discussion  follow- 
ing will  first  be  limited  to  marine  transportation  units  de- 
signed and  adapted  for  use  in  transporting  merchandise  ia 
coestwiaa  service  lor  a  distance  of  appramhaately  mo  milaa. 
Comparison  will  he  made  between  a  modem  freight  steamer  of 
7  ono  tons  cargo  capacity  on  the  one  hand  and  a  fleet  of  three 
barges  with  their  power  vessel,  comprising  an  electrically 
operated  marine  transportation  fleet,  on  the  otlicr. 

In  the  movement  ol  freight  a  very  important  coniider.ition 
is  the  rat'    1  :  d  at  which  the  mnvenu  nt  is  tn  take  p'ic,t. 

In  this  &ysteni,  to  miles  an  ho«ir  00  water  has  been  considered 
ai  a  speed  which  would  represent  ordinary  rail  freight  trans- 
portation, including  the  incidental  delays  due  to  yarding  and 
switching,  and  final  traosfers  upon  car  floats,  which  is  con- 
sidered part  of  the  ncetsMiy  handling  of  freight  in  coming 
and  gaiaff  ttom  die  large  camen,  aach  as  Mew  York,  Phfla- 
d^ihia  and  Boston. 

Tn  TaUe  T.  are  given  the  detaOs  of  dimensions  and  eost  !n 
parallel  cohinins  f.f  a  freight  steamer  of  3,000  tons  cargo  ra- 
pacity, and  a  combined  unit  comprising  a  power  boat  and  three 
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PTC  <.— iirrriiic  chit  xmiii  wiiu  uikiMi  m  itAti  axp  maximi-u  rowu  APriiCAiiott, 


l  AKLt  i, 


LrnRtll  

Brviiiltli,  ni<)lil<'il .......   

Depth,  molded  , 

Onft  , 

{Bunkeis  
Store*,  8k.. 
Fici^i  

Weight  o(  hull  

Weight  of  machini-ry  

Disploccmenl  

ladniedJiowtpcHwr  

Speed,  macs  per  hour  , 

I .  h.p.  ftt  Urn  fraght  

Hours  opwHim  per  month  

Hours  in  port      "      "  .  

XlikaRc  "  "   

Freight  CAoacily  "  "  ..... 
ToiMiiilet  «  <• 

FMght  ivtc  per  toa-4nile  

,      .     „.  }  Hull  and 

Frtight  capacity  per  lioo  invi-jii 

mcnt  

Fieigbt  CUTjiOg  capuiity  per 
/.fmoaih  per  liw  invnimcut . 
Cost  per  lOB  at  ftright  carrying 


Ftei^Mcr  I     Combined  Unit 


300  -c 

$«• 

30. 
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1,1^0 
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3r4«> 
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l» 
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10 

07 
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«io?,S* 


Table  U. 


Uamhlrlmiam 


Freighler 


Inteicst  on  InvcsUiem.. .  .$% 

D<-|irr<  t^ltott  j% 

Pay-roll  

S1CW.1HI5'  s;  'Ti    .  . 

OmI  

KngiiM:  iwmi  iiucts  

Deck  Mam  | 

ToUl  expenditures  


ConUnedUait 


I'owpr 

Boat 

•  360 

1,800 

1.03'; 

400 

1.750 

.A,  17" 

rjo 

20Q 

50 

too 

I6,J30 

•S.3SS 

Car 
FkiBts 
«53J 
3*i 
300 


1 134,000 


Total 

I891 
53» 

}8e 

'  75 
»oo 
too 


•1,160  »f».-;i<; 

71.M5 


»:ar  rifMis,  i-.-<ci>  oi  which  will  huN  t  a  ncl  incrclianoiic  carrying 
CTpacity  of  2,ocx>  tons. 

It  will  be  sfcti  from  this  fable  that  the  dimensions  of  the 
9t«'.-iin<.r  will  be— If  nistth  .w  (cet,  breadth  38  feet,  and  draft  14 
ivd,  and  in  the  comparison,  the  first  noticeable  feature  is  the 
rrdiiclioti  of  draft,  it  being  entirely  practical  to  reduce  tbe 
draft  oi  the  power  boat  to  7  feet,  and  that  of  the  car  AoM* 
wHl  b«  only  6  IceL  It  ia  at  once  i^ireiit  <hat  ttiii.  wd  ex- 
tcnd  the  poiaiblc  nvisatioB  ow  a  mtwb  burger  terriiorr. 
It  win  l>c  teen  that  iht  indicated  horsepower  for  the  fleet  ia 
slightly  less  than  for  the  single  vessel,  this  being;  occasioned 
by  the  much  easier  form  oi  the  car  floats  over  the  freight 
steamer  of  the  dimensions  given. 

It  is  assumed  that  (he  freight  boat  will  make  one  trip  a 
day.  or  w;ll  ij;ri,itc  300  hours  per  month,  whiiv  two  of  the 
car  floats  and  the  power  boat  will  be  in  operation  90  percent 
of  the  time,  or  648  hours  per  month,  UimK  r  I  f.i;  schedule  the 
steamer  will  make  3,000  miles  per  month,  and  the  combined 
unit  6,480  miles,  giving  a  montUjr  capacity  for  frdgkt  of 
6ofi»  tons  for  the  steamer,  and  tasMSoo  Ions  for  the  combbied 
mit 

The  freight  rate  is  taken  as  6  mills  (1.3  farthings)  per 
ton-mile.  This  is  not  an  arbitrary  rate,  hut  one  determined 
from  the  aveiiiRr  <if  .1  tiu.-nln  r  r,f  years  in  the  c  .avtwis<.-  trade. 

From  rart  f::!ly  (irf-i  arcj  lik'ures  the  total  ;iivi-stnu-nt  for 
the  hul'  anri  ui.irliiruTy  (.:'  tlir  freight  steamer  [.'acrd  at 
$313,000  (X64.it2>;  that  lor  the  power  boat  at  $86,000  (£17,- 
672),  and  for  three  car  floats,  SiaSMMO  (£a6bSClB),  or  a  total 
for  the  unit  of  $315,000  (£44,180). 

It  will  be  seen  from  the  fignres  that  for  each  $100  invest- 
ment in  the  freight  steamer,  provision  is  made  for  carrying 
0.641  ton  of  freight.  In  the  combhied  nnit,  considering  only 
two  car  floats  to  be  in  nae  at  one  time,  for  the  same  invest- 
ment of  $100.  o.p3  ton  is  carried.  The  comparison  of  freight 
i-.Trrying  c.-«p.icity  per  month  on  .in  invcun  ,  i;t  .  i  -  r  m  --  i  ,  _-i 
lon.s  for  the  freight  vessel,  and  60.28  tuns  "or  the  combined 
unit,  or  more  than  three  Imiis  as  imu  l;  Con. paring  the  in- 
vestment per  ton  of  freight  carrying  capacity,  that  for  the 
stctmer  is  |i$6  (£3a),  and  for  the  combined  nnit  $107.50 
(£»). 

Referring  to  Tabia  IL,  there  will  b«  seen  a  comparison  of 
the  operating  expenses  and  revcntw  to  be  derived.  The  in- 
terest  on  Uie  Investment  ia  taken  as  S  percent  is  botb  cascit 
and  the  depreciation  at  3  pcVGfOt.  Tht  pay  foil  in  each  case 
has  been  made  up  by  careful  comparison  and  Investigation  of 
...p'T.iiinc  cn-'.-i  on  -.hu  \i!;;mic  coatf  of  the  United  States. 
The  consumption  ol  coai  has  been  taken  ai  2  pounds  per 
horsepower-hour,  and  at  a  COSt  of  Ij-SO  (14/4)^)  per  ton,  the 
same  in  both  cases. 
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It  will  b«  Moi  tiMt  tbe  tom  cRpcaditiim  awAtUr  for  t!w 
fnj^  stcatner  will  be         (£1440),  and  for  the  oombincd 

Tinit,«&$iS  (£t,l»). 

The  income  at  6  mills  per  ton-raile  for  six  million  ton-niilcs 
per  month  will  amount  to  Sj^jooo  (£7,398)  for  the  freight 
iteamer,  jihI  for  liu-  cor:ifiiMi  J  im-t  wi-(i  u.^jfoooo  ton-mile* 
per  month  at  the  iame  price,  will  amount  10  $77,760  (£15.- 
979'),  lo.-j\  ni»f  a  net  monthly  earning  capacity,  for  the  steamer, 
Oi  $39^770  (  £6.118),  and  for  the  combined  unit,  S71.245  (£14.- 
6(0).  From  the  monthly  earnings,  a.s  !>tatrd,  there  would,  df 
taunt,  hvft  to  be  deducted  (he  tttdinury  and  eztnotdiiiuy 
repair*.  While  the*e  item  htwe  been  omitted  to  cimplifjr 
cMttpaciscM,  it  ii  confideiMly  bcliend  Hwt  tli«y  would  be 
much  less  in  the  tnnsportetion  unit  than  in  the  freight 
steamer. 

Attention  i$  called  10  the  (act  that  an  extra  car  float  is  pro- 

vide<1.  \v  riiil  u\,kr  ii  [i.is-.l.'i  i:i  ii  pair  the  ireinlit  car- 

riers vrillinut  iiilfrfcriiiv:  wiili  ihf  luisincs*.  while  in  the  CUe 
of  the  Stf.-.rnrr,  any  rr\^n•.r  wt'.i:;h  wniilil  ir.tPTi<.T<'  with  OlMf' 
ation  would  at  once  eliminate  ail  earriin^  caiMniy 

It  may  be  contended  that  this  service  iirnjicrly  ,i  tug-boat 
service;  but  it  ii  aubmitted  that  in  the  bsjr*  and  souada  of  the 
caatt.  and  ncftr  the  tiuHMha  of  large  riven,  m  great  qiiaatity 

r.!  th-t  r>f  trnn?port-ticr  is  carried  OD  by 


fttfthcr  coiMciidcd  diat  great  savhig  would  reiult  In  wear  and 
tear  of  heavily  loaded  cars,  both  to  the  cars  themselves  and 
to  flie  railway's  roadbed,  by  shipping  all  heavy  machinery  by 
car  float  liin--- 

It  shouiii  fuillitr  be  p";r.tt-d  out  that  at  the  prrsent  time  a 
Mry  \;,v)ie  percentage  of  tSr  freight  arriving  at  large  centers 
ot  shipment,  such  as  New  York,  Philadelphia.  Boston  and 
Baltimore,  has  necessarily  to  be  run  upon  car  floats  for  dis- 
tribatioil,  and  often  to  load  to  and  from  cars  alongside  of 
CtcaiDiera,  and  if  it  is  a  fact,  as  has  been  shown,  that  tiM 
can  niMn  the  float  can  be  moved  at  a  rate  of  10  miles  per 
hour,  at  a  cott  very  auidi  leas  than  upon  nflniadi,  it  ibouM 
be  appaicnt  that  this  breach  of  transportatioa  wil  have  a  vciy 
great  extension,  if  the  power  neeeiaaiy  to  mnre  the  height 
can  be  applied  on  as  small  a  draft  as  7  feet  This  extensioa 
would  make  it  possible  for  any  and  all  railroads  to  have  ahip- 

p-.Pg  f,;.CllltR": 

K.c  lia!id!.-.l  ilir 


7.:  grijl  -r;L[n  rt«  fi  r  siirh  o 
-•-:*.  lii'tivcfn  cars,  and  '.(•■.si'ls. 


M!  THAN  If  t  r  AND 


larcTRicAL  r.ofjPME-NT 

UNIT. 


riF  TKANSPT'iRTATIOM 


Referring  to  Fig-  4.  which  illustrates  the  power  boat:  This 
boat  is  designed  to  have  a  length  over  all  of  132  feet,  a  breadth 
of  3p  feet,  a  depth  of  1  j  feet  6  sndiei,  and  a  draft  of  7  'e«t 


Nfr  I.— Wl*l««  MTOUT  10*  rOWta  lOAT  AH  ■  CAS  rUMtf. 


iiiidrt  The  conditions  »et  forth,  and  that  it  is  a  well  reeogniied 
fact  that  for  -a  mg  to  l:,>iiJ%  t"v>  i  .^i  floats  ol  the  dimensions 
(rivi-n  It  would  rcqujic  tu  lu. e  it  Uraft  of  not  less  than  14 
in  t.  even  then  it  would  be  impossible  for  the  tag  to  Con> 
irol  tlie  cir  floan  in  modrratcly  heavy  weather. 

One  of  the  greatest  advantages  of  this  \y.-icm  over  i'  -  1  ■ 
of  a  tug  lies  in  the  greater  facility  in  docking  the  floats;  nearly 
ail  tile  float  bridges  are  so  located  that  a  strong  tide  sweeps 
by.  and  gnat  difficult  is  experienced  in  properly  nwkuig  the 
^Ups.  WWi  this  aystaa  tine  power  boat,  with  its  bow  against 
die  car  float,  would  act  as  a  tug  to  hold  it  agahtit  the  swing 
of  the  tide,  while  the  electrical  power  applied  to  the  propdicrs 
of  the  float  itself  would  move  it  across  the  tide  into  the  slip. 

Too  nsuch  consideration  cannot  be  giveti  to  the  reduction 
of  draft  whicli  15  [i;j,.-iblL-  in  the  pn'.vii  1:  i-il  i  r  tli'.-  tug. 
This  would  nitaii  a  great  eMrti^iinii  of  thi"  i.ir  llo.'it  husi- 
ness,  and  enough  has  been  to  tn  iVe  4^  i  r  ir  th:it  then- 
is  no  other  system  by  which  freight  tan  be  handled  for  f.a 
little  cost.  It  may  be  contended  that  it  would  not  be  possi- 
ble  to  always  have  the  freight  cars  loaded  to  their  full  ca- 
fodly,  for  much  light  and  bulky  freight  has  to  be  carried. 
On  Hut  oillier  hand,  it  is  i4d»itted  that  the  freight  rate  for 
li^t  and  biillqr  artielea  is  increased  to  the  poitit  wlicre  the 
reveauc  per  car  is  practically  die  iaaw  amount  And  it  is 


The  boiler  equtpmcnt  comprises  two  Scotch  marine  boilen, 
each  13  feet  in  diameter  \ij  II  fc«t6  bchcs  long,  each  to  con- 
tain two  M.>ri«.on  furnaces,  and  containfaig  a  total  heating 
surface  of  i.7.)6  square  feet,  and  a  grate  area  of  4B  Square 
feet  (368  to  I).  The  boilers  arc  designed  for  175  po«i«ds 
working  pressure,  .and  will  furnish  steam  t  j  t«  i  ve n  iI  r  m- 
pound  condensing,  self-contained.  inc!o  =  e,l  W  iMisiiis  engmes, 
with  cylinder*  15  and  36  inches  in  di  ^im  t.  r  by  .1  i^u  us  itr  ike, 
operating  at  a  normal  speed  of  220  revolutions  per  mmute. 
^lis  engine  is  gu.irantecd  to  develop  a  horsepower-hour  on  not 
to  exceed  14  pounds  of  steam.  The  total  weight  of  these  ea- 
tines,  with  extended  base,  shaft  and  flywhed  complete  widi- 
out  generator,  will  he  74^000  pounds  each. 

EUcMt  GeMnHws.—IViitat  will  eoosist  of  sm^towatt, 
l  i  ■  IT  d-w<jtind  generators,  over-compounded  tO  lliailltam 
1  c  instant  voltage  at  the  motors.  The  main  switdlhoard  witt 
lie  installed  etjuipped  with  two  ri:  ,in  ii>iiir->o  switches,  six 
p<jwcr  feeder  switches,  and  tlx-  usu  il  iir  .;it  breakers,  volt- 
meters, ammeters,  ground  .i-  ti  cr  ,r-,  ei  Ii  1-  |i!.:iiii.  il  to  use 
circuit-breakers  in  place  of  fuses  on  the  motor  circuits,  as 
these  can  be  automatically  reset  by  moving  the  master  con- 
troller to  "atop"  potitioo.  Auxiliary  circuits  will  be  pro* 
vided  for  lighting,  hoist  motors  and  similar  minor  duties. 

Elnfricat  rrwMMiMWM.— Each  propeller  will  be  driven  hgr 
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a  J0fr4ioraqiower,  jOO-voh  wavound-wannd,  miaU*  vecd, 
rerening,  diMCt-cnrrcmt  PHNor  of  intcrpole  typ^  widi  wide 
Twagt  of  field  oontroL 

WfriMjf  ConmclioMj. — The  wiring  connections  for  the  mo- 
tors will  be  carried  to  controlling  panels  located  close  to  the 
motors,  an  1  i  iiiiiji;  ..  iS  with  the  latest  electrical  controlling  de- 
vice* aiitoniaucjily  operated  from  a  distance.  This  arrange- 
ment provides  a  mnnniuni  number  oi  heavy  conductors  ear- 
ned to  the  power  boat.  The  system  ot  wiring  on  the  floats 
and  power  boot  is  sbown  in  diagram  un  Fig.  7. 

As  the ,  coimcctioiui  between  the  dificrcnt  vessels  will  be 
nmde  hj  flexible  multiple  cables,  the  conncctioni  arc  indi- 
cated Iqr  ciqgle  lines  on  the  diagfsnt  The  oonnccting  cables 
will  be  nude  Umg  enough  lo  diat  they  may  have  suffidcnt 
alack  to  aSMr  for  such  relatin  mavcincnt  of  the  vesicb  as  will 
be  occasioned  by  rough  wrter..  Lashing  oi  the  vcsida  to- 
gether by  h.iw  ^rr^  will  prevent  any  mcdianical  strain  coming 

on  the  clectr.caJ  cabk-s. 

The  use  of  mnltipl-.  .  .ibli >  iimk.  s  light  the  manual  labor 
of  connecting,  so  that  the  plugging  in  of  a  single  cnble  is  the 
only  operation  necessary  for  connecting  any  one  motor.  On 
accoimt  of  the  light  strain  between  vessels  with  this  system 
d  propulsion,  the  lashing  hawsers  need  not  be  so  heavy  as 
now  used,  so  that  this  ||art  oi  the  worlc  will  be  lighter,  and 
will  offset  tha  time  required  to  malK  the  electrical  coimee- 
tiooi. 

Powtr  Bott  SwiUMoarij'-Oa  the  power  boat  the  main 

conductors  will  l>-acl  Ik  the  switchboard  in  the  engine  room, 
and  the  conlroJlitig  wirtb  will  be  carried  to  the  pilot  house, 
w  here  tli<  y  ^vill  be  L-oimixt'.-d  '.a  master  controllers  df  Mniilar 
;i[iV)car;ini;e  to  the  fjiniliar  engine  room  telegraph.  Uy  inov- 
iiiK  til'--  iJitTcrent  Jc'.  !:rb  the  pilot  will  be  ciial'ltJ  to  run  any 
motor  in  the  iiect,  in  any  direction  and  at  any  speed.  Nor 
will  there  be  any  delay  in  the  execution  of  his  orders ;  the 
electric  controllers  at  the  motors  will  "stand  by"  with  unceas- 
ing alertness,  and  will  never  be  caught  napping. 

Marint  Prtight  Canwrs.— As  a  freight  carrier  for  pro- 
tected and  intend  waterways^  pnlnbly  no  form  is  more  hmHy 
developed  than  the  car  float  One  of  these  fioau  of  the  di- 
mentj'otw  given,  i.  e ,  32a  feet  in  Tengrth,  40  feet  beam,  10  feet 
6  inches  deep,  atv'  d  fee;  driw'l.  will  cjrry  f.v'_::!y-three  freight 
cars,  representing  ;i  ik1  :reij;hi  carrying  oapacity  of  l,outj 
Sons  Wluil  it  is  coiv- lib- rill  tli;it  tlii-^  ;.i]ioi::.:  of  freight  can 
be  reiiiov  rd  at  a  c;ir  float  bridge  by  a  Iccomotive  in  ten  min- 
utes, ■■■.u<]  liic  "ioat  reloaded  with  another  1.000  tons  within 
another  tea  minutes,  a  very  great  economy  in  handling  is  ap- 
parent. It  if  desired  to  call  attention  lo  the  fact  that  a  trans- 
■hipinng  tenainal  tor  this  kind  of  freight  requires  but  a  mini- 
mum draft,  no  wharves  or  wafchouaei,  as  the  goods  ate  al- 
ways protceiod  from  the  weather  in  can,  and  is  very  inex* 
pensive  to  tmild  and  imintaia. 

The  strocture  of  the  bull  of  the  car  float  is  of  the  simplest 
form,  and  as  the  hold  is  not  tised  for  any  purpose,  no  com- 
plication results  from  dividing  it  into  vjmuiis  w  iv  inybt  0  ui 
partments,  rendering  loss  from  inllision  highly  imi)rol>d.;jic.  k 
should  also  he  pointed  out  th;it  the  dr.-<ft  01  a  c;ir  float  docs 
not  increase  with  the  size  of  the  iloat  or  the  number  oi  cars 
carried,  but  remains  practically  coiHtani,  adniitlniK  of  very 
great  extensions  to  shallow-water  navigation.  Altogether,  it 
would  qipcar  that  the  atldiiion  01  propelling  powef  to  the 
present  steel  car  float  is  all  that  is  necessary  to  very  greatly 
extend  its  use  m  the  field  of  marine  transportation. 

The  aaost  remarkable  part  of  this  «ystcm  is  that  all  the 
apparatus,  fitMn  the  boOcrs  to  the  electric  controllinK  appara- 
tus operated  from  the  pilot  hou'^*'.  i<  <ii  stami.itd  ni.ilie,  and 
can  be  procured  in  the  open  market.  No  sprc1.1l  apparatus 
of  any  kind  is  required.  The  cost  01  .ill  mechanical  eguip- 
ntent  has  been  arrived  at  from  actual  ikgurei  supplied  h)-  the 
mannfactUTcrs  of  Ibe  apparatus. 


The  total  cost  of  the  power  boat  is  |86tioao  (£17,1(73), 
which  rcpresento  shoot  fd^so  (£u-i»6)  per  horsepower,  on 
a  basis  of  t,4fio  horsepower.  A  central  station  plant  on  taad 

for  generating  electrical  power  can  be  constructed  and 
equipped,  where  the  cost  of  real  estate  is  not  high,  for  $65 
(£13-7-2)  per  horsepower.  Froir.  tliis  ii  is  :i')|iaTi.-iit  tli.U  a 
floating  station  for  generation  of  poaer  uili  l>f  in  iipproxi- 
mately  the  .lamc  basis  of  investment  a.^  a  1  jmi  il  uilion  on 
land  ;  but  with  the  very  great  advantage  of  a  trifling  cost  for 
distribution  and  connections,  and  little  or  no  distribution  losses, 
and  the  additional  very  great  advantage  that  it  will  work  at 
full  load  capacity,  which  is  the  condition  of  highest  economy. 

The  cost  of  fuel  for  a  floating  power  station  will  be,  if  any- 
thing, less  ^an  for  a  oential  station  located  upon  tile  water 
front,  as  it  is  apparent  that  the  floating  power  station  can  go 
to  the  large  centers  of  fuel  supply  and  receive  its  fuel  with 
the  least  amount  of  handling. 

Finally,  it  is  desired  to  point  out  ll;at  lu  i.11  lriin3i(o.naliiua 
1:;^  :;al  considcra.  oi:  i-.  ihc  application  of  power,  and  that 
Ihe  value  oi  all  investments  in  railroads,  cars,  locomotives, 
steamships  and  other  means  of  transportation  depends  solely 
upon  the  effect  produced  by  the  application  of  power,  The 
teoond  principle  involved  is,  that  tlic  amount  of  revenue  for 
aiqr  particuUr  investment  in  equipment  is  entirely  dependent 
upon  die  constant  effective  appNcation  of  power  to  the  means 
used  for  trtmpertation.  And  thiidt  tint  tha  amount  of  trans- 
portation which  can  be  aeoomplished  with  aagr  particular  equip- 
ment is  largely  dependent  upon  the  amount  of  power  that  CSA 
he  economically  applied  to  its  movement. 

While  in  the  foregoing  .i:ial>-i;  ^nd  ilbutraticu  modem 
marine  boilers  and  vertiea!  ri  c:]'r.ic:iting  engines  iiave  been 
used  in  the  power  prcHliicm^  [il.uit.  i>  apparent  that  this 
particular  source  of  power  is  not  an  essential.  Turbine  engines 
may  be  used,  or  the  steam  phnt  may  be  replaced  by  the  gas 
producer  and  gas  engine,  or  any  form  of  internal  oombustioa 
engine  with  oil  as  a  fuel 


Btoctricalty  Equipped  SMpboiiding  Berths. 

There  has  been  installed  at  Palmer's  yard,  Jarrow,  a  sys- 
tem Gt  overhead  cablcsvjys  upon  which  clectncslly  oprrated 
UC'licys  run.  These  cablewayj  are  ".upported  by  o^rnaKei 
held  by  braced  .^ujipeirt--,  1.5,  ice:  .tbo-. c  tlic  berth,  -.shich 
allows  them  to  be  traversed  across  the  berth  while  the  treilley 
itseK  runs  longitudinally.  .Ml  the  motions  oi  '  jriK'itniJinal 
and  lateral  hoisting  in  handling  materials  are  accomplished 
by  means  of  electric  motors.    The  cable  span  is  490  feet. 

John  Brown  &  Company's  yard  at  Clydebank  is  equipped 
•with  vertical  derricks,  too  feet  apart,  ca^Ue  of  lifting  a  loid 
of  5  tons  to  a  height  of  195  feet  from  the  gxannd.  The  mast 
is  a  braced  column  with  a  tength  of  13a  feet.  It  it  square  in 
section,  having  a  side  of  6  ieet  at  the  center  and  tapering 
toward  the  ends.  The  jibs  arc  also  of  square  section.  Hoist- 
ing is  accomplished  by  an  electric  niotor  of  55  bortCpOWCT, 
v.-hile  the  jib  is  slewed  by  a  motor  oi  10  horsepower 

The  Dalmuir  dock  of  Bcardmore  &  Son  is  5u[.[v,  I  with 
overhead  traveling  cranes  run  on  a  large  pantry,  the  two 
sides  o(  which  are  braced  together,  and  may  be  rooted  over 
for  protection  from  the  weather.  The  side  braces  arc  also 
provided  with  side  walking  cranes  which  travel  along  them, 
working  from  aiiy  point.  These  are  capable  of  handling 
loads  of  5  tons  at  a  radius  ot  30  feet.  The  traveling  cranes 
have  a  Span  of  108  feet,  a  total  travel  of  7J0  fert  akmg  the 
berth,  and  are  capable  of  lilting  15  tons  to  s  heii^ht  of  140 
leet.  Power  for  all  of  these  operations  is  .siif  pt  il  by  mean* 
of  electric  motors.  In  ihe  storage  yard  of  the  same  plant  is 
a  long  electric  cantilever  crane  ior  handling  plates.  This  is 
carried  on  a  gantry,  and  has  a  total  travel  of  1140  feel  and  a 
dear  lilt  of  as  feet  above  the  rail. 
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THE  HKATINQ  AND  VENTILATING  OF  SHIPS. 
•V  <raii«r  T,  wAixu,  n.  I,  E.  m, 

\!tTHO0S  OF  III^ATINC  AVAILABLE. 

The  following  methods  of  heating,  which  are  in  use  on 
chore,  arc  all  available  more  or  for  tUC  M  houd  ship, 
some  of  thcin.  a»  wili  be  explained,  being  more  eatily  adiptcd 
under  all  conditions,  and  aome  of  fbem  again  not  hang  ciait- 
able  for  »hip»  that  knock  about  in  a  ica  way,  but  behig  «nite 
.pncticable  for  those  whi^  keep  an  even  ked: 

I.  The  open  fireplire,  or  closed  stove  burning  ooal. 

4.  Pipes  or  app.iraliis  in  whieh  hot  water  is  cirnilatcd. 

J.  Pipes  .;H!1  .i;'[iaratits  into  wliicli  v-ij;mi  .JJ;\crcd- 

4.  Appar^iUif  ;(i  which  electric  currents  arc  employed. 

5.  Apparatus  in  which  the  air  is  iranncd,  huaidilied,  wad, 
if  necessary.  er>oled. 

The  last  form  of  apparatus,  it  will  be  noted,  combines  heat* 
ing  and  venliiatiog,  and  on  sliore  that  is  the  latcal  develop- 
nwnt  Many  of  the  large  new  buildings,  such  as  bocpitala, 
80*enHncnl  and  municipal  buildings,  stock  exdiange^  etc, 
aie  warmed  and  cooled,  where  oeeeasary,  entirely  by  mmins  o< 
the  air  cnrrent  whkfa  is  taken  hold  of,  cleaned,  diiad  where 
necessary,  wsrmed  where  necessary,  nioiftetied  where  neces- 
sary, and  (Ml  The  latest  dc.  cl':i]:.rr.cr-.t  .  Iicriting  and 
ventilating  uii  bi-ard  ihip,  on  the  grca;  i.-ct:j.u  Imers  and  in 
men-of-war,  is  on  these  lines. 

The  old  firfpb<^  and  stove,  though  it  still  holds  a  large 
filicc  111  ilif  w .iriniiiK  tjf  rooini^  on  shore,  has  long  been  con- 
demned as  ineflicient,  because  the  larger  portion  of  the  heat 
liberated  by  the  combttition  of  the  coat  passes  up  the  chim- 
aef'  It  is  not  nccctiaiy  to  remind  marine  engineen  that  a 
coal  lire  will  bum  only  with  a  dtaft,  and  that  die  pfodnctt 
ot  combnslkm  aie  canied  up  the  chimney,  nccecsafy  with  all 
coal  fire*,  and  wMi  it  the  larger  portion  of  the  heat  liberated. 
A  certain  quantity  of  heat  passes  out  into  the  room  from  the 
flowing  fire,  by  radiation,  but  it  does  not  heat  the  air  of  the 
fuorii,  bci  ;r.;^L'  the  air  is  alnifi5.t  transparent  lo  Iicat  rays.  The 
ray*  of  the  sun  pas-^  tliminfh  o  -.t  .iimosphcrc  w.lhoiit  heating 
it  10  anything  like  tin-  .jNti-iit  ii'  utiuh  tiicy  '..tat  any  nlij.ct 
against  which  they  impinge,  and  the  same  tliiiag  holds  with 
heat  rays  from  a  fire.  Rooms,  cabins,  saloona,  etc,,  however, 
in  whicli  either  open  fire  places  or  closed  stoves  arc  used,  are 
appreciably  heated  after  the  fire  has  been  burning  for  some 
time,  unless  they  are.snhjeoted  to  cold  air  drafts,  or  unless  the 
waNt  of  the  cabin,  etc,  are  also  At  unprotected  shiea  of  the 
M^,  and  the  heat  is  thus  conducted  away;  becaitse  the  heat 
rays  emanating  from  the  glowing  fuel  and  striking  upon  the 
ftirtiitiire  iif  tin;  r  loni,  the  bulkheads,  etc.,  \icrA  t'lcni  .ind 
they  in  tutu  lital  the  air  with  which  they  .ifc  in  contact,  con- 
vection currents  being  set  up  in  the  well  known  manner,  and 
the  whole  room  being  thoronRlily  warmed 

Where  closed  stoves  are  employed,  and  particularly  where 
a  certain  length  of  iron  chimney  connected  with  the  ■^tovc  is 
wilhin  the  room  to  be  wanned,  the  heating  effect  produced  is 
considerably  greater  than  with  an  open  fireplace,  because  of 
the  fadiatiou  fram  the  stove  itself,  and  firam  the  pipe. 

A  somewhat  tnteresttng  method  of  heating  a  cabin,  which 
the  writer  remembers  to  have  seen  in  his  younger  days,  may 
be  worth  mentioning.  In  an  old  wooden  frigate  of  ih«  British 
Navy,  in  which  he  served,  the  commander  had  his  cabin  healed 
in  colli  climates,  as  when  going  around  Cape  Horn,  by  .111  8- 
ineh  spherical  «hot,  heated  lo  redness  and  suspended  from  the 
deck  above  by  an  in  n  r  .1:  i  rewed  into  the  pK;g  hole  of  the 
shot.  Tlie  ship  was  armed  partly  witli  old  8-mcli  smooth  bore 
gun<  firing  spherical  shot,  and  as  these  always  had  a  phlg,  it 
wa»  an  easy  matter  for  the  armorer  lo  screw  into  it  an  irao 
rod  having  a  hook  at  the  Other  end,  for  suqicndinK  fram  over- 
head. The  result  waa.  veiy  gooA.  The  commander's  caUo 
was  a  fairly  targe  Mt,  and  it  was  well  w»nne4  but  the  pro- 


ce**  of  heating  was  rather  troublesome  The  shot  had  to  ^e 
ht  iiud  ill  the  galley  fire. 

h'or  many  ships,  tramps  for  instance,  iiiiiliiig  ships,  and  the 
numerous  coastitig  vessels,  barges,  and  so  on,  the  coal  stove 
with  its  chimney  passfaig  up  thraugh  the  deck  will  pnibabiy 
Umg  fcmain  the  only  mediod  of  faeatint,  though  some  of  the 
appantus  to  be  described  later  would  be  fmuHl  veiy  suiinUe 
for  tranqw,  whalers,  sealers,  etc.,  and  even  for  the  five-maaled 
sailing  ships  that  are  still  in  bdng; 

THE   SYSTEM    OF    HEATINC   BV    HOT  WATER. 

riii*  is  (he  favorite  system  on  sImwc,  but  so  lar  it  has  not 
fctmd  mndi  favor  on  board  ship, 'because  of  the  difliailty 
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mentioDed  above,  introduced  by  the  motion  of  the  sbtp^  strain- 
iqg  different  parts  of  the  apparatus,  and  cm^BC  euncats  in 
the  water  with  increased  chances  of  air  lock.  Heating  by  hot 
water  is  a  very  simple  matter,  fn  its  simplest  form  there  is  a* 

holler  specially  designed  for  heating  water  to  a  temperature 
of  about  180  degrees  F.,  and  .1  s>slefn  of  pipes  connected  to 
the  boiler  in  such  a  manner  that  the  water  is  kept  continually 
circulating  from  the  hotter  pi>rlion  of  the  boiler  through  the 
pipes,  and  the  r.idiators,  as  tliey  are  called,  back  to  the  boiler. 
An  addition,  however,  is  uMiully  made  to  tlie  system  in  the 
shape  of  a  storage  tank.  Fig.  3  gives  a  diagram  of  the  usual 
arrangement  of  hot-water  heating  syalemsi  as  applied  oil 
shore,  and  as  it  has  been  applied  in  cettiin  cases  on  board 
ship.  The  diagram  shown  is  taken  from  a  hotFwaler  system 
fitted  on  boatd  a  steam  yacht. 
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The  special  boiler  employed  for  heating  the  water  may  be 
displaced  by  steam  {roin  the  boiler  supplying  the  ship's  en- 
gines, or  from  a  special  boiler  arr.-inged  for  the  purpose,  or 
the  exhaust  steam  from  the  auxiliary  engines  may  be  used. 
Both  of  these  plans  are  adopted  on  shore,  the  heat  from  the 
steam  being  delivered  to  the  hot-water  service  by  an  appa- 
ratus which  goe*  by  the  barbarous  name  of  "calorilier,"  one 
form  of  which  is  shown  in  Fig.  4.  This  will  be  recognized  by 
marine  engineers  as  a  feed-water  heater.  Iliere  is  the  usual 
cylinder,  which  ni.iy  be  fixed  vertically  or  horizontally,  with 
pipes  inside  in  which  the  water  to  be  heated  circulates,  steam 
passing  all  around  them  in  the  remaining  space  inside  the 
cylinder.  Or  the  reverse  arrauKcment  may  rule,  the  steam 
may  pats  throiiKh  pipes  inside  the  cylinder,  and  the  water 
occupy  the  space  surrounding. 

The  calorifier  has  been  arranged,  in  certain  ca*es,  with  au- 
tomatic steam  control.  Fig.  4  shows  Royle's  automatic  steam 
control.  A  rod  of  iteel  is  stretched  between  the  top  plate  of 
the  apparatus  and  the  casting  forming  the  bedplate,  and  is 
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provided  with  a  pair  of  nuts,  enabling  it  to  be  tightened  or 
loosened.  A  valve  controlling  the  steam  supply  is  fixed  about 
the  middle  of  the  rod,  as  shown,  the  opening  of  the  valve 
being  controlled  by  a  spring  on  the  one  hand,  and  the  rod  on 
the  other.  The  expansion  and  contraction  of  the  body  of  the 
apparatus,  with  the  heat  delivered  to  it,  opens  or  closes  the 
steam  valve,  by  pushing  against  the  head  of  the  valve,  or  re- 
leasing it,  thus  increasing  or  decreasing  the  supply  of  steam. 
Another  form  of  control  cons.^ts  of  a  bent  tube,  inclosed  in 
a  box.  operating  the  steam  valve  in  very  much  the  same 
manner. 

•  On  shore,  hot-water  heating  appliances  are  often  combined 
with  hot-water  supply.  This  arrangement  is  very  common  in 
private  houses,  and  also  in  hospiials,  infirmaries,  etc.  When 
this  arrangement  rules  in  large  cst.iblishments,  it  is  usual  to 
have  a  hot-water  storage  tank,  in  addition  to  the  calorifier. 
The  arrangement  is  as  follows:  Steam  from  the  boiler  sup- 
plies heat  to  the  calorifier,  the  condensed  steam  being  carried 
back  to  the  hot  well.  The  water  pipes  from  the  calorifier  are 
connected  to  the  storage  tank,  and  the  water  is  kept  con- 
tinually .irculating  through  the  storage  tank,  and  througti  tlie 
calorific.-.  The  supply  of  hot  water  for  the  establishment  is 
taken  from  the  storage  tank.   When  very  little  water  is  used. 


the  temperature  of  the  water  in  the  storage  tank  increases,  and 
the  controlling  apparatus  of  the  calorifier  reditfes  the  supply 
of  steam,  or  completely  shuts  it  off,  until  water  is  used  again. 
When  water  is  used,  cold  water,  as  will  be  explained,  taking 
its  place  .md  the  temperature  in  the  storage  tank  being  re- 
duced, the  temperature  of  the  calorifier  is  also  reduced  and 
the  steam  is  readmitted  and  so  on. 

High  and  Low-Pressure  Hot-U'ater  Heating. — Titer*  arc 
two  methods  of  heating  by  hot  water,  known,  respectively,  as 
high  and  low  pressure.  The  main  difference  between  the  twn 
is  in  the  temperature  to  which  the  water  is  raised,  and  the 
velocity  at  which  it  circulates.  In  the  high-pressure  hot- 
water  system,  small  pipes,  usually  of  T^-inch  bore,  carry  a 
small  quantity  of  water  at  a  high  temperature  and  a  high  ve- 
locity, while  in  the  low-pressure  system  larger  pipes,  from  i 
to  6  inches  bore,  c.irry  a  larger  quantity  of  water  at  a  lower 
temperature  and  at  a  lower  vek)city.  There  is  a  further  dif- 
ference between  the  two  systems  also,  in  that  the  high-pressure 
system  is  hermetically  scaled,  an  air  vessel  being  provided  to 
lake  up  the  expansion  of  the  water  mentioned  below.  In 
the  low-pressure  system  a  balance  tank  is  usually  provided,  as 
shown  in  Fig.  3.  which  performs  the  double  office  of  taking 
up  the  expansion  of  the  water  and  supplying  any  waste  that 
may  take  place. 

DlFFICirLTIES  IK  CON  SECTION  WtTH  HEATING  BV  WATB«. 

There  are  two  principal  difficulties  to  be  encoimtered  in 
heating  by  hot  water,  the  expansion  of  the  water  itself,  and 
the  presence  of  air  in  the  system.  Water  expands  approxi- 
mately 1/23  of  its  bulk  between  its  point  of  greatest  density 
(39  degrees  F.)  and  its  boiling  point  at  standard  barometric 
pressures.    The  following  are  the  actual  figures; 


lire  of  the  Water. 

Relative  Volume. 

30°  F. 

I. 

100°  F. 

1.0075 

200°  F. 

1.038 

aia"  F. 

1043 

300*  F. 

1086 

400*  F. 

I.148 

Soo'  F. 

i.2a3 

6oo*  F. 

1.310 

The  expansion  of  the  water  must  be  provided  for.  and  in 
the  high-pressure  system  this  is  done  by  the  expansion  pipe, 
mentioned  above,  fixed  at  the  highest  point  of  the  system  and 
connected  to  il.  The  arrangement  is  merely  a  pipe  calculated 
to  accommodate  a  certain  quantity  of  air,  in  proportion  to  the 
quantity  of  water  in  the  system,  and  to  the  temperature  of 
the  water.  The  proportions  recommended  by  Walter  Jones,  a 
past  president  of  the  Institution  of  Healing  and  Ventilating 
Engineers  of  Great  Britain,  are  as  follows: 

With  water  at  a  temperature  of  212  degrees  F.,  the  expan- 
sion pipe  should  have  an  air  space  equal  to  1/20  of  the  water 
space  in  the  whole  apparatus.  At  300  degrees  F.,  the  air  space 
should  be  one-eighth  of  the  water  space.  At  400  degrees,  one- 
fifth  :  at  joo  degrees,  one-third,  and  at  600  degrees,  one-half. 

The  operation  of  the  expansion  pipe  is  really  that  of  a 
buffer.  As  the  water  expands  it  is  forced  upwards,  and  the 
air  in  the  expansion  pipe  is  compressed.  If  the  expansion 
pipe  and  the  whole  of  the  system  is  sufficiently  strong  to 
withstand  the  pressure,  and  if  the  quantity  of  air  in  the  ex- 
pansion pipe  is  sufficient,  when  the  water  cools,  the  air  ex- 
pands, and  equilibrium  is  maintained  in  the  system  and  it 
works  safely.  The  great  danger  of  the  high-pressure  system 
is  the  possibility  of  explosion,  owing  to  the  very  high  pressures 
that  are  sometimes  present.  The  expansion  pipe,  it  will  be 
seen,  acts  very  much  as  a  safety  valve,  in  addition  to  its 
operation  as  a  buffer. 

With  the  low-pressure  system  there  is  no  d.inger  of  ex- 
plosion, except  in  case  of  frost  in  any  part  of  the  system,  a 
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nutter  that  will  be  dealt  with  below ;  because,  as  seen  in  Fig. 
3,  the  expaiuion  of  ihc  water  ■$  fully  provided  for  by  the 
balmoe  tank  The  iiMrascd  volnnie  of  the  water  pcoduced  by 
the  increaieci  tenqwratnre  mctelly  flow*  into  die  hilaaee  tank 
harmtenly.  and  when  the  system  coob,  the  balance  tank  re- 
supplies  the  water  required  to  fill  the  pipes.  The  baliitice  tank 
or  auxiliary  lank  is  usually  connected  (o  the  water-supply 
-1)1  i.  c,  ti>  that  any  -linr1ai;c  ni  w.-iicr  :ii  ilic  s>  >tctii  caused  by 
1<  ikiiyrj  i.r  evaiKiratioii  is  made  up  automatically.  The  balance 
lank  sliotil'i  be  fixed  above  the  highest  yart  of  the  pipe  and 
radiator  system. 

THI  AlB  t«ODH.B. 

The  air  trouble  is  often  a  very  seriuus  t.nr  in  h"'.h  liigli  ..iid 
!"w-pTes»ure  hnt-water  systems,  .'iiul  it  is  the  tru-.Mc  th.it  is 
likely  to  arise  in  conucction  with  Imt  'Aiitir  vvvtcrr.s  on  bri;iril 
ship,  and  that  is  one  reaM;>n,  the  wnti  r  hrhi-vc.  why  hot-water 
beating  has  n<it  hci-n  adopli-il,  As  tii.  r'Tio  engineers  know,  air 
is  alw3y.<  present  in  water.  It  is  liglUcr  than  water,  and  always 
finds  its  way  to  the  highest  part  of  the  hot-water  system,  and 
if  allowed  to  do  so  will  oomc  away  harmlessly.  On  the  other 
hand,  if  there  are  bends,  partieularly  hi  the  forms  of  invened 
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U's,  dips,  etc.,  in  the  pipe  system,  air  is  sometimes  trapped,  and 
becoming  compressed  by  the  expansion  and  flow  <it  the  water, 
sometimes  operau-.^  aKain«t  the  flow  tu  sudi  nn  extent  as  to 
even  slop  it  altogether 

KnginieTs  are  ali  fninih.ir  with  the  troubles  that  arise  with 
air  when  w;itt  t  is  iH'ing  pumped  In  particular,  the  old  trouble 
of  the  air  luclc  in  the  bend  of  a  siphon  is  well  known;  air,  if 
allowed  lb  collect  in  the  bend,  becominj^  gradually  compressed 
aad  intcmpting  the  flow  of  water.  Something  similar  to  this 
is  of  toinewhat  loo  frequent  occurrence  with  hot-water  systems, 
and  h'wHl  easily  be  understood  that  when  a  ship  is  knocMnf 
about,  and  when  currents  are  produced  in  the  water  drcula- 
lion.  i]iiite  independent  of  its  circulation  proper,  and  when 
IKK'.ibly  ;iir  may  leak  into  the  system  through  joints  being 
vtratne<l.  air  locks  may  r>cciir  in  certain  parts  of  the  system, 
with  the  rt«iilt  that  fho  nn  iil.iticn  of  the  wafer  is  interrupted. 
healiuK  at  the  rrtdi.itnr-  i:e.T,<';  aii'l  ilngerous  he.iling  may 
lake  place  at  the  boiler  or  calorincr.  The  air  |fiek<  are  r.i^'.ly 
guarded  against  by  the  provision  of  air  v.ilves.  .Uik-Ii  .iKh  a 
the  air  to  escape  under  the  conditions  that  have  been  named. 
It  is  usual  on  shore  to  place  either  small  air  pipes,  or  air 
valves,  at  the  lop  of  the  system,  and.  also  at  the  tops  of  aD 
bends.  etCn  and  at  each  radiator,  so  that  any  air  that  is  trapped 
may  come  away  harmlessly. 

THE  ARK.XNGEMt.NT  OP  ROT-WATBa  HgATlHO  SVSTKM.S. 

Ulere  are,  broadly,  two  methods  of  arranging  hot-water 
heating  systems,  both  on  the  high-pressure  and  low*preasare 


working.  It  is  necessary,  as  will  tUQf  be  understood,  for  fbm 
water  tliat  is  delivering  heal  to  the  nxms  to  be  warmed,  hi 
order  to  make  a  complete  drcuit  Setting  out  from  the  hottest 

part  of  the  boiler  or  calorifier  it  ascends  through  wh,-it  is 
usually  known  as  the  riser  or  flow  pipe,  to  the  highest  part  of 
the  system,  aiKl  is  conm-.-ti-il  i<i  ilie  h:il.-iiicc  t.ink  above  that,  or 
to  the  expansion  pipe,  ^js  explained,  .\nirthcr  pipe  rises  from 
the  coolest  pjirt  of  the  boiler  or  caloriticr  to  the  same  level  a« 
the  riser,  or  a  lilile  below  it  This  is  the  return  pipe,  and  in 
one  roethod  of  dislribaiion  the  heating  appli.inees  are  eonnected 
between  these  two,  vciy  mnch  as  electric  tamps  are  connected 
Wet  ween  the  (wo  Supply  caUes,  and  as  shown  in  Fig.  5. 

The  heated  water  passes  from  the  boiler  through  the  riser, 
through  the  different  heating  appUsnces,  and  returns  to  the 
boiler  by  the  return  pipe,  becomes  again  heated  in  the  boiler  or 
calorifier,  and  repeats  its  journey.  Where  there  are  two  or 
three  floors  or  deck-,  to  be  he.ite  1  rri.ii!  the  ^.imc  ;ipparal-.!N,  the 
dilTercnt  healing  apijliancrs  .-ire  ci>nructe(J  ti.  the  riser  or  llow 
I'Hw  ;iMil  to  the  return  |iipc  of  each  floor  or  deck.  One  heating 
apphancc  may  be  connected  between  the  flow  and  return,  or 
two  or  more,  according  to  the  difference  in  temperature  be- 
tween the  two,  and  to  the  sizes  of  the  healing  appliances  and 
the  quantHjr  of  heat  rcqidred  for  tiicm.  Where  a  single  iieat- 
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ing  appliance  is  connected  between  the  flow  and  retura  it 
wootd  correspond  with  the  usual  arrangement  of  incandescent 
electric  lamps  connected  in  parallel.  Where  two  or  more  heat- 
ing appliances  are  cotmeetci  hetweeti  llie  flow  and  lutur:!.  in 
such  a  manner  that  the  waiter  flows  through  them  consecu- 
tively, the  arrangMnent  would  correspond  to  the  parallel  series 
arrangement  of  incandescent  electric  lamps. 

There  is  a  third  arrangement,  corresponding  roughly  to  the 
series  system  adopted  in  electricity,  as  with  a  number  of  are 
hunpa  ew^eyed  in  street  Ughtiiiig;  from  a  Brush  arc  madiine. 
In  this' system  the  flow  pipe  is  taken  10  the  highest  part  of  the 
service,  say  to  the  highest  deck,  or  a  little  above,  if  posaibte.  in 
(he  funnel  casing,  ami  is  there  connected  lo  the  balance  tank 
or  the  expansion  pipe  in  the  usual  way;  but  the  two  connec- 
tions to  tlie  licitir-i;  appliance  arc  made  (m  t«i>  iii.>rtiot;^  of  the 
return   in.iiii    )"pe,  «.h<nvti,   the    !te;iiiiii;   iiippliauce  being 

hri<lKed  <HToss  ih:it  iwrtim  the  in;..  ']'■-.-  e. ■rrCapOOdS  tO 
the  method  known  in  clectrieal  wosk  shunting. 

i'ig.  7  is  a  diagram  of  a  number  of  radiators  fed  on  the  one- 
pipe  system,  the  radiators  being  bridged  across  a  certain 
length  of  pipe,  but,  as  will  be  noticed,  Iwo  radiators  are  fed 
from  one  bridge,  and  in  this  cue  the  connection  to  the  balance 
tank  is  separate.  Pig.  6  shows  the  oooncctions  between  a 
single  radiator  and  the  two  pipes  on  this  system.  Fig.  8  is  a 
diagram  of  a  system  in  which  the  exhaust  from  a  gas  engine 

is  used  to  heat  the  wr.ter.  which  •<  carried  to  a  tank  .above  the 
highest  radiator,  connection  being  made  from  the  hot-water 
taidc  to  the  balance  tank  above;  and  the  diittibnting  pipes 


Digitized  by  Gt 


TO 


International  Marine  Engineering 


Febrvary.  1908. 


commencing  from  the  hot-water  tank  and  returning  to  the 
water-jacket  of  the  engine,  and  thence  to  the  heating  appa- 
ratus, the  radiators  being  bridged  singly  across  short  lengths 
of  the  pipe.  Practically,  with  this  method,  the  heating  ap- 
pliance is  fed  by  a  shunt  current  from  the  return  supply  main 
of  the  service. 

It  will  be  understood  that  what  is  required  for  the  supply 
of  any  heating  appliance  is  a  sufficient  difference  of  tempera- 


nr..  T. — DiniiiUTioir  or  low-m»si'R|  hot  WAtn  on  tiii 
nNt-rirK  »Y«7i*i. 

turc  between  the  inlet  and  outlet  valves,  and  a  sufficient 
supply  of  water  to  keep  up  a  continual  flow  through  it,  and  of 
such  a  temperature  that  the  requisite  quantity  of  heat  will  be 
given  off  by  it  In  practical  h<it-water  heating,  the  difference 
of  temperature  between  the  two  ends  of  any  radiator  is  usually 
not  more  than  10  degrees  F.,  and  it  is  evident  that  this  can 
be  obtained  cither  by  having  a  very  small  difference  of  tem- 
perature between  the  main  flow  pipe  and  the  return  flow  pipe, 
but  with  comparatively  large  pipes,  bridging  the  heating  ap- 


nc  t. — DuciuM  or  a  hot-wat»  systim  bdawiiii;  hsat 
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pliance  between  the  two  pipes,  as  explained:  or  by  having  a 
larger  difference  of  temperature  between  the  ends  of  the  flow- 
pipe  and  r«l\ini  pipe  M  the  source  of  heat,  with  smaller  pipes, 
and  a  smallt-r  qu.tutity  of  water  flowing,  but  with  a  larger  dif- 
ference of  temperature  in  any  given  length  of  pipe. 

To  take  an  instance,  supposing  that  ten  radiators  arc  to  be 
supplied  from  a  given  source  of  heat,  and  that  each  raduitor 
requires  a  difference  of  temperature  between  its  inlet  and  out- 
let valves  of  10  degrees,  as  explained,  and  a  flow  of  ten  gallons 
of  water  through  it  per  hour.  Evidently  this  can  be  supplied 
by  a  system  of  large  pipes,  giving  100  gallons  per  hour,  but 


with  a  difference  of  temperature  between  the  main  tlow  and 
return  pipes  of  only  11  or  12  degrees  F.  at  the  source,  or  it 
can  be  suppUcd  by  pipes  carrying  only  10  gallons  per  hour, 
but  with  a  difference  of  tem|>eralure  between  the  main  flow 
and  return  pi|>es,  at  the  source  of  heat,  of  IIO  to  130  degree* 
F.  Practical  men  on  shore  incline  very  miich  to  the  latter 
system,  because  it  enables  smaller  pipes  to  be  employed,  and 
they  caution  engineers  to  avoid  the  former  system,  because  the 
water  tends  to  become  "short  ciraiited";  that  is  to  say,  the 
nearer  radiators  receive  the  major  portion  of  the  heat  Evi- 
dently tlie  matter  is  only  one  of  proper  arrangement 

It  should  be  perfectly  practicable,  by  a  proper  system  of 
pipes,  to  arrange  that  the  difference  of  temperature  between 
the  main  flow  and  return  at  the  top  of  the  system  shall  be 
\ery  nearly  the  same  as  that  between  them  at  the  lower  por- 
tions of  the  system.  What  is  required,  of  course,  is  proper 
proportion  m  the  size  of  the  main  and  return  pipes,  and  proper 
proportion  in  the  pipes  connecting  them  to  the  radiators.  If 
the  main  flow  and  return  pipes  are  small,  and  if  again  the 
radiators  on  the  lower  decks  are  connected  to  them  by  com- 
paratively large  pipes,  they  will  undoubtedly  short  circuit  the 
system. 

(To  be  Conlinurd.) 


Tiie  roBWAKS  Trnam  or  tiic  AKMoito  cicixcn  virroii  hl-oik 

Trials  of  Armored  Cruiser  Victor  Huko. 

This  cruiser,  which  recently  paid  a  visit  to  New  York  har- 
bor, underwent  her  ofhc[al  trials  early  in  the  summer.  She  is 
a  sister  of  the  Leon  Gambella,  illustrated  and  described  at 
some  length  in  our  issue  for  April,  1906,  the  Jules  Ferry,  the 
trial  trip  of  which  was  noted  in  our  September,  1906,  number, 
and  the  Jules  Michelel,  Each  of  these  vessels  has  a  length 
between  perpendiculars  of  486  feet  9  inches,  an  extreme  beam 
of  70  feet  J  inches,  a  mean  draft  of  jb  feet  7  inche<^.  and  a 


Digitized  by  G( 


FEmv.uty,  1908. 


International  Marine  E.ngineerinf( 


71 


TK>  nmcu  Aniioiis  ccL'im  victim  mvoa. 


displaccnietit  of  1^.606  ton?.  The  draft  fully  loaded  is  17  feet  1 1 
inches,  under  which  condition  the  bunkers  contain  2,200  Ions 
of  coal  and  liquid  fuel.   The  normal  coal  supply  is  I.400  tons. 

The  battery  consists  of  four  ".6-inch  guns,  mounted  in  pairs 
in  turrets  forward  and  aft;  twelve  64-inch  guns,  likewise  in 
pairs  in  turrets,  and  four  more  of  this  size  in  casemates.  In 
addition,  there  are  twenty-two  j-poundcrs  and  two  18-inch 
torpedo  tubes.  The  turret  armor  for  the  heavier  guns  has  a 
maximum  thickness  of  8  inches,  and  s'A  inches  for  the  6.4-inch 
guns.  The  casemates  have  armor  4.72  inches,  with  lop  and 
bottom  plates  i  and  1.2  inches,  respectively. 

There  are  twenty-eight  Belleville  boilers,  discharging  their 
products  of  combustion  into  four  funnels  69  feet  high.  The 
boilers  are  distributed  in  eight  boiler  rooms,  and  contain  a 


total  of  1,660  st|uarc  feet  of  grate  and  Jj.C.lo  s<iuare  feet  of 
heating  surface,  the  ratio  being  j,i6  to  I  The  three  screws  are 
actu.'itcd  each  by  a  four-cylinder  triple-expansion  engine  with 
pistons  JQ,  5«).  65  and  65  inches  in  diameter,  and  a  stroke  of  37 
inches,  the  revolutions  being  125  per  minute. 

The  full  speed  three-hour  trial  with  alt  boilers  at  work  gave 
28426  horsepower  and  22.55  knots  .is  an  average,  the  maximum 
being  29.a4K  horsepower  .ind  2J.12  knots.  This  compares  with 
27,500  horsepower  and  22  knots  in  the  contract,  and  with  29,008 
horsepower  and  23.06  knots  in  the  trial  trip  of  the  Lion  Cam- 
bftla. 

The  24-hour  coal  consumption  trial  at  16/100  horsepower 
c:illril  for  a  con»iimption  |ier  horsepower-lKnir  of  not  more 
ihaii  I  K75  pounds  of  coal.   The  actual  consumption  with  16.911 
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honqpower  and  a  >i>«-^  ut  lo  kiioi>  vv;is  only  1.45  ptmad%. 
This  comimm  with  1.68  pounds  in  the  Gambetta  at  •  speed 
of  ao.sf  loiots. 

The  lo<r-po«rer  eonsuaiiitifm  trnl  of  6  hours  with  fMr 
boilers  Only  at  work  showed  3,500  hor»<power  with  a  speed  of 

10.3  knots.  I  fic  cori<tiinption  h.crc  per  liorsi  ptiwi  r-lioiir  was 
1-435  pouiidi,  .i.v  conipurcis^wiih  if  75  pcrmilud  luidtr  coiiiracU 

/.  Peitiir. 

SOME  EXPKRIMF.MS  ON  THO  El  l  l  c  l  OF  LONOl* 
TtDilSAL  UlSTKIBUTION  OF  IHSPLACe- 
MBNT  UPON  l(ESiSTANCe.« 

l.t  i'i..>lr.S',..|i  UinUf  «.  tAtLtt. 

Dnring  the  |>.ihi  yi  ar  a  partial  investigation  on  tlio  tuhjcct 
of  this  paper  ii.i*  tx  in  conducted  in  the  ixpiiiiiii-tit:il  (auk  of 
the  Universiii  oj  Michigan;  an<i  altlimigli  .Ik-  result^,  lu-rfby 
subraittoti  ;<[>tily  Diily  Ic  one  tytjc  r>(  i.f  ;i  gm-ii  r.ilio  l>( 

bcim  to  Iniglli,  iMiy  in.iy  pr<nc  ol  miL-rr^t  v  iliK-  I'lirtlKT 
cxp«Timem>  arc  king  \'>n<iiAii(l  iip«in  inodch  ^jf  lintr  :ind 
(ullei  lypi'?,  (he  rt-Milt-  ct  whuit  will  be  (ubniiltni  ;ii  a  later 
due.  All  ihe  it:...dcl«  w^tv  nm  .n  three  different  drafts  and  on 
m  even  keel.  The  three  draft»  represent  about  the  limits  at 
which  tiKptinicnilBr  form  would  he  run  in  general  service,  i.  e., 

from  fhe  balbst  to  the  lr>ailc<l  coixJinon. 
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The  object  of  the  iiive«igation  was  to  determitte  the  effect 

of  distribiili.iii  of  disphiix-niciu  only.  U  itb  thi»  i-nd  in  view, 
the  length,  brtadth.  drafts,  cocfticii-nts  of  furm  .uid  lu-iicc  dis- 
placement, were  kept  consunt  thr<Hi)(b<>iit  the  serie"-.  A  set 
of  line*  repre-eiitniK  one  of  the  existing  Ir^ins.itlantic  inter- 
mediate typi  w,!-^  t;iken  as  .1  hasi^  or  mean  form,  .-ind  the 
longitiKlinal  distribution  nt  disiilaeement  v.ined  .is  shown  in 
Fig.  I.  In  general  the  tw<i  extreme  forms  represent:  I'irst, 
a  vessel  with  40  i>crceni  parallel  middle  bodjr.  and  hence  rather 
line  ends :  and,  second,  a  vessel  with  no  middle  body  and  ntber 
ftiller  onds,  the  midship  section  being  the  same  for  all  types. 
The  form  with  the  fine  bow  and  stem  is  marked  1,  or  rather 
tEk  iS.  and  the  full  how  and  stem  3,  or  jB,  jS.  the  middle 
form  beinfr  marker!  j 

1  be  curMi  oi  -icl:..ri:il  iire:is  are  plutled  a^i  peti ent;ii:e  air\es 
in  all  cascv  with  ilie  :iTe;i  of  the  midsiiip  seclifin  ns  r<»'  The 
body  plans  oi  tin/  .  x^reiiu-  Upe^  ate  -iu'wn  in  I'lg  It 
may  be  rcnutkoj  that  iiune  uf  liic  forni»  is  particiilarly  ex- 
treme or  beyond  the  pale  of  practicabiiitjr, 

In  order  to  eliminate  h«  far  as  posiibte  any  variation  in 
general  shape  of  section  at  the  ends,  the  ordinatcs  of  each 
section  were  proponionctt  from  the  lyp^  vessel.  For  example, 
the  uet  of  section  2  for  form  .j  from  fhe  cunc  of  s«rtiotial 
areas  is  approximately  i.io  iimc«  that  of  the  same  section  for 
form  2,  The  ordinate^  of  sei-timi  i.  form  were  therefore 
increased  h\  i!ik  aniMiii>i,  and  «iiinI,irK  fur  tin-  ..thrf  ^i-iiinn- 

In  all,  five  different  inodeN  \\,ct  iii;i(le  .ts  t'l'lhuv^.  i  h-.w,  i 
stern  f  iH,  iS  1  :  1  Uav.  ,i  sirrn  <  1 1'..  .t,<  1  :  _>  -v  w.  j  s;.  ii,  1  jl!. 
jS)  ;  ,1  how  1  stern  1  tH.  i.*^ >,  ?  Snw,  stern  (jU,  jS).  Tiie 
eombination  ..1  i.ne  jtiM  lull  eivU  giv-  s  vi.nn-  j(]«a  of  Ibc  rela- 
tive importance  of  the  bow  and  stem  in  each  case. 

All  models  were  fwt  at  upeeds  ranipnff  from  a  upeed-lciiftih 
ratio         /....I  at-  nit  0  2  np  li>  oK,  and  111  the  c:i«r  of  tlx  lijiluer 

*  Rewi  Wivre  itie  Ssxiely  of  Xavat  .Xrdtitrcis  •dd  Marine  Enaiiicni. 
Ktw  Vock,  X«e.  SI,  isa;. 


ilrait,  09  iiT  ("ncr;  it  may  be  remarked,  however,  that  vcsse'.s 
of  thi»  particular  form  would  hardly  be  run  at  a  higiicr  speed* 
length  ratio  than  o.7S  in  actual  practice,  and  certainly  not  lower 
than  0.6a  The  results  of  the  experiments  for  the  mediimi 
draft  are  shown  in  Fig.  j.  The  surface  friction  has  been 
ilediKteil  and  the  curves  represent  the  residuary  resisl.-iiiee  only, 
or  rather  the  r.-ilio  of  residuary  resistance  to  diiiplacement,  in 
pocnds  per  ton  (2  J40  pounds).  They  are  plotted  on  a  speed* 

V 

length  ratio  base.  1.     the  ahacisSK  represents  wlMre  V 

yfU 

is  the  speed  in  knots  and  L  is  the  length  in  fieel.  The  results 
are  therefore  independoit  of  absolute  dimensions. 

An  cjcaraination  of  the  above  curves  develops  some  rather 
interesting  features  In  the  first  place,  the  general  character  of 
the  enrve  of  wave-inakinpf  resistance  is  fhe  same  for  each 
particular  model  at  the  diflfereni  drafts.  In  gener,'!  the  n>odeI 
with  the  long  middli  body  and  line  ends  b.is  a  more  "w.tvy" 
iharacter  than  thai  where  the  ends  arc  fuller  with  a  gradual 
increase  to  Ibc  midship  sectirm.  I  he  resistance  cur\e  for  the 
mode!  with  the  Ane  bow  and  foil  stern  has  somewhat  the  char- 
acter of  the  two  extremes,  with  the  result  tliat  the  curve 
becomes  somewhat  flatter  than  that  for  the  two  fine  ends. 

Fronde  has  shown  from  exiPcriiiMnts  upon  the  effect  of  in- 
creasing the  length  of  paralWl  middle  body,  bat  kccptng  the 
ends  constant,  that  thcf-e  points  of  maximitffl  and  mmimuiB 
resistance  correspemd  (o  the  cJi^ei  where  Ihe  hollow  or  cratt 

of  the  transverse  wav<-  -v-'i  ni  occurs  at  about  the  middle  Of 
the  after  Nidy  The  same  appears  to  be  true  in  Ihe  case  of  the 
vesie!  with  the  line  ends  and  long  mi'l'l  i-  li-  il:. .  and  the  reason 
that  the  transverse  system  i*  more  pronounced  in  this  case,  as 
CDtnpared  w  ith  the  ni'idel  with  full  ends.  seem»  to  be  chit  the 
s<"imewlut  abrupt  change  of  curvature  at  the  point  where  (he 
niiddle  body  slops,  c.-iiise-s  an  additional  wave  cltst  at  this 
point.  The  same  is  true,  though  to  a  less  extent,  at  Ihe  after 
end  of  Ihe  middle  body,  so  that  on  the  whole,  instead  of  tiic 
bow  system  of  transverse  waves  dying  away  gradually  from 
(he  bow,  there  are  two  points  situated  at  about  v>  percent  of 
the  length  from  each  eml.  where  it  receives,  ,is  it  were,  a  fresh 
impetus.  If  bowcNer,  the  after  body  from  the  midship  section 
be  replaced  by  the  graitual  form  willi  the  fuller  end  (iB  3S) 
the  transverse  system  heconies  much  flaiter  in  the  after  body, 
and  luiue.  nnlil  high  spwds  are  reached  the  height  of  'lie 
wave  crest  or  h>>ll(iw.  <iccurritig  at  the  mid<ile  of  the  after  body, 
is  too  small  to  Inue  any  appreciable  iffict  The  above  will 
explain  ih«  somewhat  high  resistance  which  the  form  with  the 
fine  ends  experiences  at  lh«  low  speed-lenglh  ratios,  as  com- 
pared with  that  where  the  ends  are  fuller;  and  alto  may  hdp  to 
exphiin  the  fact  that  the  form  with  the  fine  bow  and  fuller 
stern  (iB  3S)  is  easier  to  drive  than  that  where  both  ends  are 
fine  (in  tS). 

Ill  f  niipariiig  the  t«..  fornix  of  f>ow,  the  influence  of  the  tine 
Iiiii-s  lorward  as  c ini|tiri-i!  «itb  the  ir.ore  rounded  and  fuller 
"lus  IS  iiMsl  niJirkol.  -  In  li  i?p  ;iiikU  oI  the  forw.ird  watcr- 
linis  rnluees  '.he  tt.i\c  ttLikiiig  ^.llll^t<ler^hIy,  the  fuller  form 
leiiiliiii.:  I  1  pile  ti|i  a  iniich  more  proiioinu  i-'l  svsti m  rt  the  bow. 
Taking  the  two  cMrenit-  cases,  i.  c  .  rlie  ln  vt  and  the  worst 
form,  iB  jS  jlt  iS,  tlii-  comp.ir.itive  wave-making  re- 
sistance ai  about  the  practical  Hpeed»  for  the  particular  type  of 
vrsKel  are  ax  follows: 

COMPAMTIVR  WAVK  MAKI\<i  RKSISTAXCE. 


t>cq>  Dnil. 
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• 

|[  Fram  the  above  tabic  it  will  be  seen  tlut  between  the  bell 

^  and  wOTBt  iorin  there  is  a  difference  in  mrnHnaicing  resisimee 

;  of  nearly  ido  percent  at  abottt  the  nannal  qwad  for  the  type  of 

B  vessel,  and  a  difference  m  total  retittanoe  of  from  ao  to  91 

i  percent. 

^  At  the  low  spccd-lcngili  nitios.  the  more  gr.n1u.il  forms  <eein 

*  to  give  the  best  results,  with  the  result  that  the  ttiMii  form 

;  (Nrt.  21  "ihows  the  smallest  resistance  up  \i>  a  •ipwd- length 

<  ratio  oi  about  0$.   Tliis  is  doubtlvss  dite  to  the  casing  away 
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of  the  jonu'what  abrupt  shoulder  lhat  occurs  on  the  N".  i 
forms.  When,  however,  the  higher  speed*  are  reached,  the 
influence  of  the  tincr  bow  becomes  at  once  inanife»l.  I(  should 
be  borne  in  mind,  however,  that  if  a  vessel  were  to  be  <lriven 
at  a  maximum  speed-length  ratio  of  from  0.6  to  0.(15,  the  form 
adopted  would  t>c  considerably  fuller  as  a  rule  than  that  of  the 
present  scries. 

It  is  interesting  to  note  that  no  matter  what  distribution  of 
fomi  is  used  in  thi^  particular  type,  when  a  specd-leng;h  ratio 
of  anythitiB  over  o.-  is  desired  the  resistance  is  increasing  very 
rapidly.  In  fact,  the  limit  of  economical  speed  for  this  type 
seems  to  W  about  0.7J5. 

The  forms  with  the  full  bows  have  .i  much  more  pro- 
nounced how  wave,  the  crest  appearing  prac;ically  at  the  bow. 
The  system,  however,  has  largely  dissipated  before  reaching 
the  stern,  and  there  is  no  very  pronounced  wave  in  the  after 
body,  no  matter  what  form  of  stem  is  used. 

•Mthough  it  is  not  safe  to  draw  general  conclusions,  the 
results  of  the  above  experiments  for  this  particular  form  m.ay 
be  summarized  briefly  as  follows:  With  a  given  set  of  dimen- 
sions, length,  breadth,  draft  and  with  a  given  displ.tccnicnt, 
it  is  advantageous,  so  far  as  the  forebo<ly  is  concerned,  to  use 
a  comparatively  hmg  middle  body  and  line  bow.  In  the  after 
body,  however,  better  results  seem  to  be  obtained  by  adopimg 
a  form  with  a  more  gradual  diminution  of  area  frmn  the  mid- 
ship section  aft.  The  action  of  the  propeller  should  not  he  lost 
sight  of  in  the  design  of  the  after  body,  but  in  the  series  under 
discussion  it  will  be  noticed  tlial  the  form  of  the  after  body  and 
shape  of  the  waterlines  give  a  fairly  easy  form,  even  in  the  case 
of  the  fullest  shape. 


•itciiixc  ct^t  or  thi  rtiixcu  aiice. 


same  cunncciiiiK  by  two  pipes  with  another  cylinder  in  the 
steering  eiigme  riHim,  where  it  operates  the  controlling  valve 
of  whichever  engine  may  be  running. 

The  operation  is  differential  and  reciprocal,  1.  f.,  the  move- 
ment of  the  rudder  is  automatically  proportional  lo  the  move- 
ment of  the  wheel,  and  11  the  rudder  be  moved  from  the  steer- 
ing engine  room,  or  some  other  part  of  the  .sliip,  or  by  the  sea, 
the  wheel  will  move  also.  In  other  words,  the  quartermaster 
"feels"  his  rudder  and  its  movements  very  much  a>  if  the  ship 
were  a  small  yacht ;  w  hich.  as  any  seaman  knows,  is  of  greatest 
assist.ince  in  rough  weather  or  in  holding  a  close  course  in  a 
heavy  swell. 

.\  less  important  and  more  common  deuiil  is  the  placing  of 
all  this  gear  rather  forward  on  a  false  tiller  C,  where  the  ship 
is  more  roomy  and  stiflfer,  the  false  tiller  being  connected  with 
the  tiller  A  by  two  parallel  heavy  links  S  in  a  well-known 
manner. 


Steering  Qcar  of  the  Prinzeu  Alice. 

This  gear  is  of  peculiar  interest  because  of  its  novel  design 
and  excellent  features.  Its  two  main  features  are  independent 
spare  power  and  a  practically  certain  control  from  the  bridge 
that  absorbs  very  little  power. 

On  the  tiller  is  a  twin  steam  engine  E,  which  op«r.itcs 
through  a  train  of  gears  on  a  stationary  rack  D,  thus  swinging 
the  tiller  in  either  direction.  Also  on  the  tiller  is  a  moving 
rack  J,  by  which  a  separate  or  spare  engine  <»  operates  the 
tiller  through  the  shaft  //  and  the  spur  wheel  This  gives 
a  very  compact  and  reliable  arrangement ;  but  the  usiuil  ob- 
jection of  a  steering  gear  placed  aft  applies,  i.  c,  the  control 
from  the  bridge,  if  electric  is  not  perfectly  reliable,  if 
mechanical,  is  laborious  and  slow.  In  this  case  the  wheel  on 
the  bridge  operates  a  piston  in  a  cylinder  full  of  glycerine, 


It  is  impressive  to  marine  men  to  note  the  case  with  which 
this  gear  works,  the  silence,  even  when  traveling  hard  over, 
and  the  absence  of  groaning  ropes,  etc.  Instead  of  the  usual 
stops,  which  break  up  gear  and  steering  engines  when  putting 
her  hard  over,  the  engine  merely  runs  off  the  rack,  and  the 
rudder  strikes  a  bumper.  The  engine  is  provided  with  a 
governor,  set  to  prevent  excess  speed.  These,  it  is  believed, 
form  some  iiiiii|iie  features  in  steering  machinery 

The  ^llip,  which  belongs  to  the  North  (acrnian  Lloyd  Com- 
pany, measures  5^3  feet  J  inches  in  length  by  60  feet  t  inch 
licani  and  .VI  feet  "  inches  depth.  Her  net  tonnage  i-.  6.721  and 
gross  tonnage  lo.oil  She  was  built  by  the  Akticn  Gcsell- 
schaft  Viilkan.  at  Stettin,  in  1900.  Propiil»ion  is  by  twin 
screws,  operated  by  quadruple  expansion  engines  with  cylin- 
ders 27''],  40.  57'-i  and  8.'  inches,  and  a  stroke  of  53  inches. 
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The  Trials  of  the  Uerman  Battiohip  Pommcrn. 

This  5hip,  which  was  Launched  in  Dcccmlxr,  1905,  is  one  of 
the  Dfulschland  type,  with  n  displacement  of  ij.ooo  tons,  and 
designed  for  3  s]>ced  nf  18  knots,  with  16,000  horsepower  ap- 
plicil  to  three  screws.  The  length  between  perpendiculars  is 
J08  fret  6  inches,  with  a  beam  of  72  feet  10  inches,  and  a  draft 
of  25  feel.  Provision  is  made  for  the  carrying  of  700  tons  of 
coat  at  a  normal  displacement,  which  may  be  increased  to 
1,600  tons  with  bunkers  full,  besides  which  200  tons  of  oil 
may  be  carried. 

The  military  features  include  a  Iwittery  of  four  40-calihcr 
tl-inch  Runs  mounted  in  pairs  in  turrets  on  the  center  line, 
forward  and  aft;  fourteen  40-calilier  67-inch  rapid  firing  fjuns; 
twenty-two  34-inch  Runs;  fo'.irteen  I -pounders;  four  machine 
guns,  and  six  suhmerRed  torpedo  tubes.  The  armor  belt  has  a 
maximum  thickness  at  the  waterline  of  9.45  inches,  decreased 
to  3.04  inches  at  how  and  sicrn.  Tlie  heavy  lO'"*  !>rc  protected 
by  It  inches  of  armor,  and  the  liRhier  primary  Runs  by  armor 
from  59  to  7.87  inches  in  thickness. 

In  a  6-hour  forced  draft  trial  Sept.  13  a  speed  of  about 
nineteen  knots  was  obtained,  the  horsepower  beinn  18,697, 
with  118  revolutions  per  miiuite.  an  air  pressure  of  0.9  inch, 
and  a  coal  consumption  per  indicated  horsepower  per  hour  of 
1.61  pounds.  The  next  day  a  maximum  speed  <>f  19  26  knots 
was  reached  at  122^  revolutions  (ler  minute,  and  20..v.t8  horse- 
power f.\dmirality  coefficient  194).  On  Sept.  17  a  24-hour 
trial  was  run,  in  which  the  center  screw  was  allowed  to  run 
idle,  propulsion  beinR  by  means  of  the  two  side  screws,  With 
3.464  horsepower,  the  speed  was  10.88  knots  (.\dmira1ily  co- 
efKcieni  205.51,  while  the  coal  consumption  was  1.59  pounds 
per  horsepower-hour. 

Our  photoRraphi  are  snapshots  taken  by  a  Glasgow  reader, 
on  the  occasion  of  a  preliminary  trial,  Aur.  34.  1907. 


where  in  the  neiRhborhood  of  .^OrOOO.  givinR  an  estimated  sea 
speed  of  20  knoi.s.  It  is  reported  that  a  swimming  tank,  35 
by  75  feet,  and  a  tennis  court  are  to  be  provided. 

The  principal  dinuiiMons  of  this  ship  show  a  length  over 
all  of  804  feet,  a  lenh'lh  between  perpendiculars  of  758  feel,  a 
beam  of  88  feet,  and  a  depth  to  the  upper  deck  of  63  feet  9 
inches.  It  will  be  noted  that  the  length  over  all  exceeds  that 
01  the  Lusilania  and  .l/dur<-(iiMi<i  by  about  15  feet;  the  length 
between  perpendicular*  is  2  feet  short  of  the  Ciiiiarders ;  the 
beam  is  the  same,  and  the  depth  is  more  than  3  feet  greater. 
The  ship  has  thirteen  watertight  bulkheads  and  five  complete 
decks  in  the  hull,  rumiiiiR  from  l>ow  to  stem. 

Some  of  the  principal  scantling  members  have  been  given 
as  follows  by  Schi/fbau  : 

Flat  keel,  i}j  inches;  garboard  strake,  1  1/16  inches;  bot- 
tom strakes,  15/16  inch;  bilge  strakes,  I  inch,  i  inch  and  1  1/16 
inches:  side  plates,  15/16  inch;  sheer  strake.  I  inch:  center 
line  vertical  keel.  15/16  inch:  double  bottom  horizontal  center 
plate.  11/16  inch;  double  bottom  side  plates,  9/16  inch;  upper 
deck  stringer  plate.  15/16  inch;  inner  stringer  plate.  ■>4  inch; 
middle  deck  stringer  plate,  }i  inch ;  other  stringer  plates,  9/16 
inch :  deck  plating  on  the  upper  deck,  9/16  inch  ;  on  the  middle 
deck,  7/16  inch  ;  on  the  other  decks,  >ii  inch.  The  depth  of  the 
double  bottom  is  given  as  5  feet  4  inches,  and  the  frame 
spacing  as  36  inches.  The  frames  arc  channels  measuring 
10  by  4  by  4  by  21/32  inches.  The  deck  beams  on  the  upper 
deck  arc  channels  8  by  4  by  4  by  '/j  inches.  The  deck  beams 
on  the  middle,  lower,  and  orlop  decks  are  channels  10  by  3^ 
hy  3}4  by  inches.  Hold  beams  measure  10  by  4  by  4  by 
Yj  inches. 

Obituary. 

Harrison  Loring,  one  of  the  pioneer  iron  Steamship  builderi 


■1  ^MHB 

UH  it'imiMa  AT  rvu.  irm. 


A  .Mammoth  New  Atlantic  Liner. 
There  is  under  construction  in  the  Belfast  yard  of  Harland 
fit  Wfdff  an  immense  passenger  steamer  for  the  Mamburg- 
Anicrican  Line  which  has  many  points  of  interest  entirely 
asi<1c  from  its  site,  A  principal  feature  is  the  li>ct  that  this 
.stiip  is  to  be  fitted  with  a  cmnbiimion  of  reciprocating  .ind 
turbine  machinery,  there  being  provided  three  screws,  of  which 
tlic  two  outer  ones  arc  actuated  each  by  a  quadruple  expansion 
steam  engine,  while  the  center  shaft  is  turned  by  a  low-pressure 
stcnm  turbine,  the  steam  for  which  is  given  by  the  exhaust 
from  the  piston  engines.   The  total  horsepower  will  l>e  some- 


of  the  I'nited  States,  died  at  South  Boston,  Mass.,  Dec.  26, 
at  the  age  of  85.  He  opened  a  machine  and  boiler  shop  in 
South  Boston  in  1847.  and  in  1857  began  the  building  of  iron 
steamships,  .\mong  those  which  he  instructed  for  the  L'uiled 
Slates  Navy  were  the  old  monitor  Canonicus  and  the  small 
cruiser  MarhU-hcad. 

Commander  Harry  H.  Hosley.  U.  .S.  N.,  died  in  the  New- 
York  Yacht  Club  on  Jan.  6  His  successful  pilotage  of  the 
floating  drydock  Dru'fy  fff>'T  Sparrows  Point,  Md..  to  Olon- 
gapo,  Pliilippine  Islands,  was  watched  with  intense  interest  all 
over  the  world. 
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THE  TRANSPORTATION  OF  REFRMERATED  MEAT 
TO  PANAMA.* 

This  paper  is  intended  lo  give  a  descriptkm  of  what  hat  been 
done  in  tlie  way  o(  tnpeyormiQn  of  nfiifentml  meats  to 
Paaanai  fbir  Iba  nse  of  the  thovHnds  of  men  aad  dieir  iMiiliei 
who  aie  locttcd  on  the  lathmns,  to  hnild  tiw  iicatett  of  til 
artificjal  waterways,  known  as  "The  Pknama  CanaL"  It  ia 
generally  known  that  in  tropical  climates  beef  will  not  keep 
more  than  a  day  or  so,  it  therefore  has  to  be  eaten  the  same 
day  that  il  i$  kilU  d  I  lu  re  l^  ihcri-fi..iu  .i  vi  r>  urj;cnt  need  for 
cold  storage  facilitie»  on  the  Uthtnu«.  Plans  and  specifications 
were  made  for  a  reinforced  concrete  hnlldinK  with  SfifiOO  cubic 
feet  of  rcfriKoraled  storage. 

The  next  step  wa»  to  equip  the  steamers  of  the  Panama 
Ratlraad  Sieamabip  Line  with  cold  storafe.  We  had  at  that 
lime  five  atearaera  tn  serrke  on  Ihit  liiw:  The  Advance  and 
Fitume*.  of  2^600  lom:  the  AOianta,  3fi»  teta,  and  the  Cab* 
and  Panama  (fofmerfy  the  Mexieo  and  Hmmu,  of  the  Ward 
title),  s,Cioo  tons.  The  Uestieo  was  the  only  steamer  that  ww 
equipped  with  mechanieal  re frinmtion. 

On  the  liisiir  -i!  ir:,  Iiiii  tin-  cold  storage  lor  cargo  was 
located  on  the  oriop  dcct:.  Ail  of  the  enniiie  room.  The  system 
01  riiriKM  ition  was  the  ammonia  compression  system.  The 
compressor,  condoisi  r,  brine  t>>nk  and  brine  jiiiinp  were  located 
in  a  small  nKim  m.irked  "Machinery,"  leadlni;  out  of  the  m.tin 
engine  room.  The  plant  is  what  is  rated  as  a  3  lon  plant  It 
consisted  df  .»  duplex  n.ifnpre>sor  4  by  9  inches  operaied  by  a 
single  engine,  7-inch  diameter  cylinder,  7-inch  tttolce,  an  in- 
closed condenser  and  indued  brink  laidL 

In  commercial  refriferatiog  or  ice  machines  there  are  fonr 
principal  refriRerattt*  tt««d— ammonia,  carbonic  fga*,  sulphur- 
on?  acid  and  'ir  I  will  not  go  into  the  relative  merits  of  these 
refrigerants,  but  ,imiiionia  was  cho»en  because  it  is  most  gen- 
cmlly  used  by  packing  houses,  and  we  did  not  wish  to  deviate 
from  the  well-trodden  path.  Of  the  sevend  ammonia  systems 
in  use,  the  ammonia  compression  system  with  cold  brine  circu- 
lation is  the  best  suited  for  ship  refrigeration,  and  this  system 
was  iberefore  installed  on  our  boats. 

This  system  consists  of  the  following  parts:  Ammonia  com- 
pressor; anniMoia  condemcr;  ammonia  receiver;  brine  cooling 
tank;  brine  drcnlating  pmnp;  brine  cooling  coils  in  coiM 
storage  rooms.  The  process  of  refrigeration  is  as  follows : 

The  liquid  anhydrous  ammonia  is  allowed  to  expand  from 
the  ammonia  rccchrer  into  the  coils  of  the  brine  cooling  tank. 
In  expanding  from  a  liquid  into  a  gaseous  state  in  these  coils, 
the  ammuni.^  cools  the  brine  surrounding  the  coils  to  a  low 
temperature.  From  the  coils  in  the  brine  cooling  tank  the 
ammonia  gas  is  drawn  into  the  compressor,  where  it  is  com- 
pressed and  forced  through  the  ammonm  condenser,  in  which 
the  hot,  dense  gas  from  the  compressor  is  cooled  oH  to  tiic 
temperature  of  the  cooling  water  and  returned  again  to  the 
receiver  in  its  liquid  states  ready  to  be  again  expanded  into  the 
brine  cooling  coila,  thus  repeating  its  circulation  over  and  over 
agaJa  The  eooHng  wMet  in  the  condenser  takes  away  from 
the  ammonia  the  heat  which  It  has  acquired  during  compres- 
sion, and  also  absorb-  tli.  IiL.it  transferred  to  the  ammonia 
while  producing  refrigtiiiUtai  111  the  brine  cooling  roil? 

The  brine  part  of  the  plant  operates  as  follow  s : 

The  body  of  brine  contained  in  the  brine  t:infc  is  cooled  by 
llie  ammonia  coils  in  the  tank  This  cold  brine  is  taken  from 
the  bottom  of  the  brine  tank  and  by  means  of  a  pump  is  cir- 
culated through  the  cooling  coils  in  the  cold  storage  room,  .ind 
then  again  discharged  into  the  top  of  the  brine  tank.  The  tem- 
peratttre  of  the  brine  leaving  the  coils  will  be  several  degrees 
higher  than  the  initial  temperature  of  the  brine,  but  in  the  brine 

*  Rrs4  b«(ort  tbi  S«ciciy  o(  N'sval  ArclMKtit  •ml  itsrinc  Enaimci*, 
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cooling  tank  the  brine  is  again  lowered  to  its  initial  tem- 
perature. Salt  or  chloride  of  calcium  can  be  used  for  the  brine, 
Lpiit  i\k  latter  is  pn.ltr.iyL-  on  account  of  its  lower  frCCling 
point,  and  its  non-corrosive  action  on  the  pjpei 

In  place  of  the  brine  cooling  tank  and  the  submerged  con- 
denser used  on  the  steamers  Colon  (Mtxtxo  )  ami  /'aHama 
(££lSMa).  we  have  installed  on  the  steamers  Ad'.wtce  and 
FiKMee  a  double-pipe  brine  cooler  and  double-pipe  oondeoser. 
wUch  poasesB  some  adva»t*gd  over  the  iDnner.  Ill  the  brine 
oooler  plants,  the  brine  b  pumped  thraugh  the  eooler.  where 
it  is  cooled  by  the  ammonia,  and  from  there  it  passes  throogh 
the  cooling  coils  in  the  coM  stonge  room,  and  a  then  dis* 
charged  into  a  brine  return  tank.  From  the  brine  return  tank 
the  pump  takes  the  brint-  jn  J  ayain  s:;r.  ses  it  through  the  brine 
cooler  and  coils,  r>  j.raunt;  tjit-  .ibovt  o[>crations  over  and  over 
again. 

The  brine  coolers  used  on  the  Adixincr  and  /•i»ia«ff  are  o! 
the  double-pipe,  or  pipc-within-a-pipc  type,  each  consisting  of 
one  coil  of  j-inch  and  2-inch  ammonia  pipe,  6  pipes  high  artd 
18  feet  Iot%.  Each  cooler  contains  in  all  108  lineal  feet  of 
a-inch  pipe  s  67  square  feet  of  oooling  surface.  The  ic 
frigeraimg  capacity  of  each  cooler  is  8  tons.  The  a-inch  pipe 
is  placed  within  the  j-indl  pipe,  the  ammonia  expanding  in  the 
annular  space  between  the  two  pipes,  -md  t!ie  brine  circulating 
ihroui-li  tlir  inner  j-mch  pipe.  T^li•^  type  of  brine  cooler  is 
\ery  ctTeciivi-,  takes  up  comp.iralis  ely  little  riKmi.  is  easily  re- 
paired .Hid  IS  always  .-icccssililf  for  iuspcction. 

.•\nother  type  of  brine  cooler  much  used  is  the  shell  cooler, 
consisting  of  a  strong  wrought  iron  or  cast  iron  shell,  with  a 
nimiber  of  spiral  coils  placed  iiuide  tite  shell.  The  ends  of  the 
coils  pass  through  the  top  and  bottom  heads  of  the  sh<  II,  and 
are  connected  to  headers.  Tlie  ammonia  is  expanded  into  the 
k>wcr  part  of  the  shell,  and  contpreiaor  takes  the  aa> 
monk  gai  from  the  top  of  the  abril;  ilw  brint  entcrt  die  spiral 
eoits  at  the  top  and  passe*  out  at  the  bottom.  This  type  of 
cooler  has  some  points  of  advantage  over  the  double-pipe  type. 
The  .inmionia  gas  in  the  shell  coiu|iIelely  envelops  the  brine 
coils  and  remains  a  Idiig  lime  in  cont.ict  with  them,  and  as  the 
shell  area  is  very  large  compared  with  the  »mall  annular 
ammonia  space  in  the  double-pipe  cooler,  the  g:is  meets  with 
nuKh  less  fric1ii>iial  resistance  The  shell  cooler  also  takf  up 
less  floor  space  than  the  double-pipe  cooler,  but  itrajuire!!  111  1  ■ 
head  room,  is  less  accessible  for  lepaim  and  inspection,  and  the 
lint  cost  it  grealer. 

A  brine  <yslem  equipped  with  an  outfit  of  the  ehove-' 
mentioned  brine  coolers, -while  practically  having  all  the  ad- 

vaiit.iges  of  the  direct  exp.intion  system,  has  none  of  the  dis- 
advantages of  the  latter  system.  It  will  produce  refrigerating 
results  almoil  as  quickly  as  the  direct  expansion;  it  is  more 
sale,  as  all  the  ammonia  parts  are  contined  in  one  place  and 
110  ammonia  is  cirnilated  in  the  cold  storage  rooms  1:  j-  m  if 
iiniple  to  operate  and  to  control,  and  a  more  even  temperature 
can  be  maintained  in  the  rooms.  In  case  of  stoppage  of  the 
compressor,  there  is  always  a  supply  of  cold  brine  on  band 
in  the  brine  cwling  tank,  or  brine  return  tank,  to  run  the  plant 
for  some  time.  This  is  not  possible  with  a  direct  expansion 
pfamt,  and  the  refrigeration  ceases  immediaidy  when  the  i|ia- 
chme  itopt. 

The  brine  return  tanks  on  the  Advante  and  Finantt  have  a 

silfticieiil  sinr.ige  capacitj  In  maintain  a  temper.iture  in  the 
nioins.  with  n  very  little  lo-.*.  tor  .ilir.ut  four  or  five  hours, 
slioitld  the  machine  have  to  be  -toppiil  t'.r  any  rf.ison  The 
cotidrns<r5  on  these  »hii>s  are  also  of  the  double-pipe  type, 
of  pncisrly  the  same  cipiistruction  as  the  cooler  bi-fnrc  de- 
scribed Each  condenser  consists  of  one  coil  of  2-incb  and 
I 'ri-incli  pipe,  six  pipes  high  by  10  feet  long    The  t.ital  number 

of  lineal  feet  of  ij^-inch  pipe  in  the  condenser  is  1 14  feet  —  50 
square  feet  of  cooling  surface.  Condensers,  each  Kkis 
refrigerating  capacity. 
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The  ammonia  gas  passes  thruugb  lliv  annular  »p.ice  between 
the  ^inch  and  iH-ia^  pipe,  and  the  circulating  sv:i  w.itrr  is 
passed  tbroagh  the  iK-inch  inacr  pipe  in  the  opfiosiie  direriion 
10  the  anHiMnia,  thin  pradudng  a  ctMinter«Ditcnt  effect,  which 
cooli  the  ammonia  sas  m  the  most  ciFcctaal  maimer,  keeps  it 
in  tncimate  contact  with  the  cooling  surface,  and  disciiaites  the 
ce'>li"g  water  within  a  few  degrees  of  the  temperature  of  the 
gas,  This  type  oi  condenser  will  tlicrctore  use  less  water,  and 
require*  lOnstJeMbly  less  cooling  surface,  than  any  other  type 
of  condenser 

Tlic  only  objection  to  this  type  ol  condenser  is  that  sea  water 
in  time  fouls  the  pipes,  and  wc  find  it  somewhat  troublesome 
to  dean  these  pipes,  but  I  undcri.und  that  in  later  types  of 
dontdc-pipe  condcaaer  this  objection  has  been  overcome,  and 
the  water  pipes  can  now  be  easier  and  qniddy  cleaned  without 
distuitaint  aoy  ammoBia  joinL 

One  of  the  drawiafi  shows  the  conslTuction  of  the  doiiUe- 
pipe  condenser.  The  brifle  cooler  is  coostnicted  in  tite  same 
manner,  but  VM-i  lirger  pipes.  I  also  show  in  one  of  the 
drawings  .iitached  with  this  paper  a  pljin  of  an  inclosed  sub- 
merged condenser  used  on  the  Mtxico  and  Havana,  which  ex- 
plains itself.  The  condenser  of  the  refrigerating  plant  of  the 
MexUo  was  larger  on  account  of  its  being  a  larger  pLiiit,  but 
this  shows  the  type  used,  and  this  also  applies  to  the  cooling 
tantcSa  which  arc  constructed  in  the  same  way,  but  which  are 
ktfer.  The  condenser  oooiisis  of  a  cylindrical  tbell  of  steel 
platCk  4  feet  t  inches  diaaaeler  and  4  feet'8  inches  high,  with 
two  colla  of  I  ;^-incfa  diameter  extra  heavy  pipe,  the  tout  lineal 
feet  of  coil  being  4sa  The  aBuionia  Is  pumped  through  the 
coils,  and  the  water  cimhtes  in  the  taidt  on  the  outside  of 
the  coils. 

The  brine  cooHhk  t^"''  "''i^  coii.-tructrd  in  ^:it:u-  w.iy, 
except  thai  it  was  Uirgcr  and  had  three  coils  in-it<Mil  of  twr> — 
dimensions  being  5  feet  diarr.ptcr.  ^  itct  8  inrlu'^  '.iRli.  q™> 
lineal  feet  of  i^-inch  pipe  coils.  In  thii  tank,  the  antinoni,^ 
expands  through  the  colli,  cooling  the  brine  in  the  Link  sur- 
fonnding  the  ooils.  There  was  one  cold  storage  room,  with  the 
hcine  eofls  on  the  walb  and  ceiling. 

The  first  phot  was  vsed  by  the  Ward  Une  to  eariy  ouat 
to  CMn,  and  had  from  the  nlormation  reeciVcd  g^vtn  evoy 
satisfaction.  For  the  purpose  of  the  Baaania  serrlea  N  had 
ako  some  defects,  the  principal  ones  of  wh!di  were  the  loca* 
;icii  of  the  tx>U  ".tcvit;!-  room,  which  v..v.-,  :in  hi  t"  ire  st.tted, 
awav  down  in  tlir  hold,  .iiid  the  tact  that  the  room  was  not 
sub  divided,  thereby  i<'i|i;:rug  the  carrying  of  only  one  tern- 
perature  for  all  commoiiiues. 

The  Hax'ona  was  at  this  time  undcrgoiiig  repairs  in  New 
Yoikt  and  instructiorvs  were  given  to  equip  her  with  mechanical 
fVfangcration  of  (he  same  c-iipacity  aa  tin  Mexico.  The  most 
convenient  location  for  the  cold  atonge  on  this  ship  (which 
is  a  abler  sMp  M  the  Mrjiro),  was  foond  i«  be  on  the  mam 
dock  aft  ol  No.  s  hatch;  there  was  just  room  enough  to  ereet 
two  «A4  storage  rooms,  with  aa  anregatc  capacity  of  ypoo 
cubic  feet  (  the  s  irnc  cip.Ktty  as  the  one  room  in  the  Mexico), 
and  orders  were  Kiveii  tij  proceed  with  the  work  on  this  basis. 
The  :n!vaiii.iKr  ?  o:'  ilnis  location  were  found  to  be  '.uofo.i; 

In  the  first  place,  it  enabled  the  delivery  of  meats  and  vege- 
tables immediately  upon  th:'  ^r.;p't  arrival  in  port,  without 
waiting  for  the  cargo  out  of  the  hold  to  be  discharged  first, 
and  m  the  second  place  it  easily  enabled  u*  to  pipe  die  sfa^ 
meat  boxes,  which  were  located  direaly  aft  of  these  rooms, 
and  which  were  formeriy  eooled  wMh  ice.  The  ship's  boxes 
wan  oilgMly  deafgnod  only  large  enough  for  the  run  from 
New  YoHr  to  Havana,  and  were  twt  of  sullictent  capacity  for  a 
tun  from  New  York  to  Colon,  cipproxiniiitely  twice  the  dis- 
tance. By  using  brine  pipes  instead  of  ice  it  increased  the 
capacity  of  the  ship's  bo.xes.  The  brine  pipes  used  were  2-inch 
galvanized  pipes,  and  the  ratio  of  cubic  feet  of  refrigerated 
space  to  Imeal  feet  of  a-ihch  pipe  was  &6  to  i  or  44  cubic  feet 


of  refrigerated  space  to  one  square  foot  of  cooling  surface. 

llie  itiJicliinery  w.is  .in  exact  diqilicatc  of  thiit  in  the  Mexico, 
but  instead  of  being  located  in  the  cngmc  room,  as  in  the 
Mt»ieo,  it  tras  located  on  the  port  side,  aft  of  the  refrigerated 
noma.  The  advantage  of  this  location  was  found  to  be  10 
apparent  that  new  oi>ld  storage  rooms  were  afteruards  built 
on  the  Uexiro,  similar  to  those  on  the  Havana.  A  5-ton  plant 
was.  howevi  r.  ;  in  r.n  ilv,'  .Uim  i'i  ji-tr  nl  -if  a  3-ton  pl.int,  as  it 
was  found  tliat  j  loi!  pl.jii  oiitiiied  nearly  to  its  limit, 
The  machinery  was  of  the  same  type. 

The  insul.ition  of  the  cold  storage  rooms  cons.i5(«f<i  of 
matched  spruce  boarding,  with  the  inner  space  packed  with 
spruce  sha\  inRS-  Spruce  was  iired,  as  it  givci  no  odor  ;  and  the 
shavings  do  not  "pack"  or  shake  down  like  s<1wdu*l,  as  their 
elasticity  kcqra  them  in  place.  The  shavings  were  abort,  and 
were  nude  by  an  ordmaiy  rolaiy  pkner,  and  I  eomidar  it, 
when  ooot  is  tahen  hMo  cooaideration,  the  aiMt  efident  in- 
sutotion  that  can  be  adopted.  There  is  one  disadvantage,  how- 
ever It  requires  a  thicker  w.ill  (over  twice  the  t',ii:V:  -i)  ihan 
cork  insulation  of  the  same  efliciency,  and  great  care  must  be 
taken  to  prevent  moisture  get?;:  itiio  the  insulation,  as  this 
will  fjuirkty  destroy  its  insnluiing  qualities.  It  is,  however, 
:!:i;rc  ■. co-'.fimnMl  :ri  llir  first  cost  than  cork  blocks. 

t  he  cargo  rcidnvtaiiiig  rooms  consisted  of  two  rooms,  each 
of  the  same  dimensions  and  similarly  piped  with  3-inch  galvaO" 
ised  iron  brine  coils.  The  brine  pipes  were  in  two  giotips  in 
each  box,  that  is,  with  a  separate  supply  and  lutmn  for  each; 
one  granp  was  on  the  ceilmg  and  the  other  on  the  walls.  The 
moms  were  piped  the  same  so  that,  should  occasion  reqture 
it,  either  or  faoUi  boxes  could  be  nsed  for  the  meat.  The  meat 
rails  are  11  inches  center  to  center,  and  are  of  i-inch  galvan- 
iifd  pipe  Tliev  ate  supiio-tc J  by  lung  screwed  hooks,  screwed 
into  6  by  4-iiuli  yellow  pme  tiinbeis,  which  are  bolted  to  the 
deck  ber.m--.  The  mrat  is  carried  on  gaAav.i/cd  honk*,  hung 
on  the  meat  rails.  The  brine  pipes  are  supported  by  galvan- 
ized  iron  dips  on  the  oeilim;  and  hy  p^  brackets  on  the 
walls. 

The  floor  is  covered  with  8  pounds  per  square  foot  of  Sheet 
lead,  the  planking  forming  the  floor  being  donUed  In  the  center 
in  ofdcr  to  foim  a  dqiccasian  or  gotterway  to  mdhea  wide  iJl 
aramid  dM  edge,  tke  goiter  draining  out  throngfh  a  pipe  at  die 
side  of  the  hotne.  which  drain  was  plugged  outside  when  the 
water  had  been  drained  off. 

In  the  fruit  and  vegetable  room  it  ■a,!^  f hukI  that  some  of 
the  fruit  and  \'eget.''ible?  durinc;  one  \oy.\gr  vhiiwed  signs  of 
getting  bad.  This  was  due  to  moisture,  and  was  remedied  by 
putting  two  12-inch  electric  f.ins  in  galvanized  chtites  or 
cisings,  so  as  to  deliver  a  current  of  air  around  the  brine  ooill, 
and  between  the  walls  and  apron,  the  purpose  being  to  Cdll- 
dense  the  moisture  in  the  air  over  the  coils,  and  carry  k  away 
in  the  gutter.  After  this  means  was  adopted  these  wu  no 
trouble  with  bad  frnit  or  vngelablca.  Bat  t  hsvt  eama  to  the 
eooclustoa  that  if  the  fruit  and  vegetables  are  received  In  a  not 
over-ripe  condition,  and  if  the  door  of  the  refrigerated  ronm  Is 
not  opened  too  often  on  tlic  voyage,  there  would  be  no  need 
of  a  fan,  as  they  have  been  SO  carried  withont  injury  on  the 
Advance  and  Finance. 

The  need  for  ^i-n^  whr  lrsonie  meat  on  the  Isthmus  was  so 
urgent  that  it  was  neccss.'iry  to  carry  it  on  the  next  incoming 
ship.  The  necessary  machinery  and  material  was  purchaied. 
and  fai  five,  days  after  the  ship's  arrival  one  of  the  rooms  was 
btdit  and  piped,  and  the  meat  stowed'  Although  so  short  a 
time  was  tahen.  the  only  part  of  the  work  that  was  omitted 
was  the  galvanised  iron  Iniing,  which  was  put  in  upon  the  slitp's 
return  to  port.  The  brine  pipes  hi  diia  room,  of  course,  had  to 
come  dawn  to  do  this. 

Instead  of  3,000  cubic  feet  capacity  (as  on  the  .Vc.nVn  and 
Jlai-ana)  it  was  decided  to  put  in  much  larger  capacity  on  the 
Advamet  and  Pvmut.  The  capacity  on  these  sihipt  was  mad* 
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3,4i»cabkfiML  Tht  mest  dhanlma  (of  wtiidilheK  lie  two) 
were  aft,  and  the  fniit  aad  vcgctaUc  clnuBben  fenmrd,  form- 
inc  vcsiAnks  to  the  meat  chambers. 
The  brine  pipct  were  ia  three  f  roapi  in  <he  oMat  boset,  aad 


naa  OavarnaMfM 


Odth- 


mcnraMM  tucMMB  eDMnunr  rmnmun  mra  fM  tmiMi  eoMM. 


two  (TOOpt  hi  the  vegeiahk  boxet.  They  consiited  of  a-ioch 
galvanized  iron  pipe*  with  galvanized  return  bends. 

On  account  of  the  outside  wall$  coming  against  the  ship's 
tide  it  waa  eaniadered  advisahle  to  me  cork  maulation,  and 
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in  order  to  simplify  ooiiitruction,  cork  was  then  decided  on  for 
walls,  ceilinK  and  floor.  The  ship's  side  was  wirc-brushcd 
clean,  ami  ;wo  coats  of  while  lead  aiKl  *inc  wer*  put  on  and 
Gork  du»t  thrown  on  it  while  it  wu  wet.  A  layer  ol  grannlaic4 
eoik  wu  thtn  put  ii|  Ac  tpacet  between  die  franMt.  In  ilww 
chamber*  the  Boor  wu  CDvered  with  lead  itmllar  lo  that  in 
the  Utxita  uA  HMtM,  wiOi  a  gutter  all  araund,  hut  thb 
deck  being  fadow  tile  watcrliite^  the  drahH  wei*  carried  into  the 
bilges. 

In  consitlt  rinj;  I!:,  iii. >5t  important  points  in  the  construction 
of  the  rooms,  1  would  iay  that  ii  is  important  to  get  the  joiner 
work  cirefully  done  also  the  cork  sheets  (which  .irc  2  inches 
thick),  cut  square  and  properly  butted:  in  fact  everything  to 
prevent  the  circulation  of  air  or  the  admission  of  moisture. 
The  galviini/cd  iron  lining  should  be  *i  gagCt  lock  seamed; 
in  tlwK  cases  it  was  alM  wldcredt  but  I  do  not  think  that  ihi> 
added  to  its  efficiency. 

The  pipe  hangers  should  be  wrought  or  imllcaUe  iron  gal- 
vaniied.  but  I  do  not  know  that  it  is  itecessar/  to  use  galvan- 
iied  pipe  for  brine  ci>iU.  as  the  life  of  the  pipe  is  limited  to  the 
life  of  the  threails.  and  the  threads  in  galvaniicd  pipe  do  not 
last  longer  than  the  thread^  in  black  pipe.  I  would,  howe  ver, 
recommend  that,  if  black  pipe  is  u.sed.  it  be  cleaned  and  given  a 
thin  coat  of  graphite  to  protect  it.  The  oieat  rails  should  be 
galvaniaed  whelher  pipe  or  ban  are  used. 


onrni^irs  wttam  ANHoirM  eonNirsn. 

The  raoau  in  the  iiexieo  and  Hamtm  were  not  at  first  lined 
with  gaKanittd  iron,  hot  the  ^heiitliinir  was  shellacked.  The 
im-.i;  chambers,  however,  have  miu-.  Ii  .n  lined  on  iln  as 
It  IS  li>und  easier  to  keep  clean,  tii  ihe  McriiO  an.]  Jlinuna 
ilir  cold  storage  rooms,  being  on  iht  main  deck  w  ith  plenty  of 
liliht  aixt  air.  are  not  hard  to  keep  clean  and  in  j^omJ  order,  even 
ihoiiKli  the  walls  arc  of  spruce  sheathing.  In  the  Adxvnt  t  and 
/•iHaMn',  the  rooms  being  below  deckA.  it  w.is  considered  ad- 
visable to  line  them  as  before  .stated  witli  galvani/ed  iron,  SO 
that  a  hose  can  b«  played  on  the  walls  and  ceiling  when  the 
mut  ba*  been  discharged,  and  the  grating  taken  up  and 
•crabbed. 

The  machinery  on  the  Adxvne*  aitd  Pinante,  whidt  arr 
identical,  consists  of  two  "'j-ton  rcfriRcrnliiiK  ni.n  liin.  s,  e  idi 
li.iviiiK  a  6-ineh  diameter  by  i_' imli  ^iri.ki-  dniililr-nctiiiK 
alnnionia  coniprKsor,  and  a  9  liy  u-iiicli  ^ti;iin  ciiKiiii',  twn 
dollbU-pipc  amnioiiia  condensi  rs.  e.ich  <if  7'1.  t<iiis  refriwrraliiit' 
caivicKy  two  double-pipe  brine  ciVilci  s, «  n  li  nl  Iim*  c.ipntilv  . 
one  brine  return  tank.  Only  one  c«niiire»«>r.  one  conticn»er 
ami  one  brine  cooler  is  used,  the  Other  being  held  in  reserve  in 
case  of  accident. 

There  are  two  brine  pumps  and  two  circulating  pumps  for 
tile  Gondcrtscra;  onty  one  of  each  is  used,  the  other  being  held 
m  reserve  in  case  oi  accident.  The  size  of  each  brine  pump 
is  6  and  4  by  6  bidics;  of  each  drcniating  pump  6  and  3^  by 
6  inches. 

The  ratio  of  cubic  feet  cap.icity  to  lineal  feet  of  j  inch  pipe 
in  the  cold  storage  room  was  1.58  lo  oiic  in  tl«:  meat  chambers; 
and  in  the  fruit  and  vegetable  chambers  about  the  same.  It 


wa*  considered  advisable  to  cover  all  the  walU  and  ceiling 
with  brine  coils,  and  not  to  be  governed  too  nnich  by  ratios, 
«0  aa  10  get  an  even  distribution  of  cold  Blld  lo  regulate  the 
temperature  in  the  chambers  by  the  amovit  of  How  of  fariite 
thfoiigb  ifaft  colli. 

We  have  been  fortunate  enotigh  never  to  have  had  a  break- 
down, and  the  pn>visbns  faave  arrived  at  the  Isthmui  b  good 
condition.  There  are  two  refrigerating  engineers  carried  on 
each  steamer,  and  they  stand  six-hour  watches.  These  ships, 
however,  carry  barely  enough  for  the  immediate  needs  of  the 
Isthmus ;  it  will,  therefore,  be  necessary  to  carry  periodically 
larger  quantities.  111  r' L^utar  refrigerated  ship>..  so  as  to  stock 
the  cold  storage  building  at  Colon,  our  steamers  lieaig  capable 
of  keeping  up  the  stock  probably  for  three  or  four  moatbt. 


The  Austrian  Stenmcr  Harina. 

'Hie  >tc.imihip  Marina,  built  by  Kafeeii  Stephenson  &  Com- 
pany, IJniiled.  Hcbburn-on-Tyne,  to  the  order  of  the  Naviga- 
ziotie  1-iticra  1  riestina  Societa  in  a/mne,  01  Trieste,  has  under- 
gone successful  loaded  trial*  and  departed  for  Trieste,  her 
port  of  rrgisiry.  She  has  been  built  lo  take  the  highest  class 
under  l.k'vds  registry  and  the  .\ii»lrian  Veritas,  and  is  of  the 
single  decked  type,  with  00  hold  beam»— her  holds  thus  being 
dear  «f  obstrucikm  to  flowage.  She  hu  been  fitted  with  a 
steel  cetiter  litte  bwlklicad  in  Hctt  of  liold  pillar-,  while  port" 
able  wooden  grain  boards  are  fitted  in  her  hatdnvavs,  so  that 
she  ni.iy  be  uutil.ible  lor  taking  bulk  grain  cart;<xs 

.■\  eiihihir  di)ul«le  iKHioni  all  fore  and  aft  with  Jry  well 
iindir  boilers,  .'ind  a  l.irge  after  peak  tank  eMcndit  i;  to  ti  e 
upper  ileck,  arc  titled  lor  water  ballast,  holding  in  a>t  about 
840  K'lis  of  salt  water.  Uirge  hatchways  are  tilted  over  the 
four  iiiaiii  cargo  ktolds.  with  strong  oiamings  of  sufficient 
depth  to  hold  2  percent  ot  the  capacity  of  the  compartment  Ihey 
feed,  thus  complying  with  the  bulk  grain  carrying  regula- 
tions, and  a  complete  outfit  of  powerful  steam  winches  ind 
cargo  derrick*,  with  putent  blocks  and  flexible  steel  wire  run- 
ners, has  been  installed  for  working  iliem,  The  canto  capadty 
is  very  large,  being  about  5S  cubic  feet  per  ton  of  deadweight. 
The  vessel's,  ilimensions  are  317  feet  0  inches  in  length,  46  feet 
(1  iiuhi  ■  111  Ml.:  i!ul  2.5  feel  3' ;  imhe-  molded  depth, 

and  .Oie  has  hern  dcMgned  to  carry  a  large  deadweisht  (4,700 
tons)  on  a  light  draft 

.■\  large  and  coninii>ilii«is  sirel  deck  limiM'  has  been  fitted  on 
the  forwaril  end  i>f  the  bridge  deck,  111  winch  are  placed  the 
dining  saloon,  captain's  cabin,  two  spare  cabins,  bathroom  and 
toilet,  also  the  stcwanrs  pantry  and  storeroon)  and  steward's 
berth.  The  ship's  ofhcers  atid  engineers  are  berthed  in  Aed 
dcdtbswf e»  built  a«  part  of  th*  engine  catiiv>  abow  bridpt 
deck,  with  doors  in  a  passage  entered  from  the  after  end,  so 
as  to  be  entirely  sheltered  in  bad  weather.  The  seamen  and 
firemen  are  l>crihed  under  the  topgallant  forecastle,  a  separate 
Louse  lieing  provide*!  for  each  class. 

The  machincrv  has  l.rcn  built  by  Richardson'.  Westgarth  h 
Company.  Limited,  at  ihcir  Sci  tia  Engine  Worlis.  Sunderland. 
1  he  cy  linders  arc  23.  iS  and  6j  ii'.clu  s  in  diameter  by  4.2-incli 
•itroke.  The  high-pressure  cylinder  and  the  high-pressure 
piston  \alvf  have  separate  hard  cast  iron  liner^  The  Rn-nhead 
and  go-astern  guides  arc  carried  on  independent  front  and 
back  cast  iron  eolnmns.  The  crank  shaft  is  in  three  inler- 
changeable  parts,  and  is  made  of  ingot  steel  throughout,  while 
the  bedplate  is  suilicicnily  deep  tn  be  bolted  direct  on  to  the 
tank  ti>p.  witlioot  inieraiediutc  built-up  seating.  The  all-r<>iin4 
reversing  gear  is  driTCn  by  an  independent  Steam  entfine,  the 
hitler  also,  by  means  of  patent  link  cliain,  nperaiing  on  the 
turning  pe.ir  Every  bearing  throughout  the  etivrme  is  ad- 
justable and  easily  nianipnlaied  while  the  engine  is  running, 
and  all  the  white  brass  used  in  the  engine  apd  thrust  block  is 
of  the  finest  quality. 
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The  surface  condenser  is  provided  witli  large  steam  space 
and  cooling  surface ;  all  the  lubcj  are  packed  with  cotton  pack- 
ins  Aid  close  ended  iicrrwed  brass  ferrules.  The  pump«  are 
worked  fruin  the  intermediate  enxine  crcMshead  by  means  of 


Steam  is  supplied  by  (wo  Scotch  twilers  15  feet  in  diameter 
by  10  feet  6  inches  long,  containing  4,200  square  feel  of  heat- 
ing surface,  and  fitted  each  with  tliree  patent  a>rrugated  and 
withdrawable  furnaces.   'I'hey  ixpcratc  at  160  pounds  pressure. 


Steel  plate  levers,  and,  altliougli  long  links  connect  ihe  levers  to 
the  pump  crosshead,  an  Independent  adjustable  guide  i<<  also 
fitted.  The  air  pump  is  single  acting,  with  bras*  valves :  the  cir- 
culating p'.snl|i  beiuK  ilonble  acting  .ind  with  india  rubber  valves, 
while  both  feed  and  bilge  pnnip  r.ims,  valves  and  chests  of 
guntneial  throughout,  and  the  bilge  pump  doors  are  easily  re- 
movable without  the  aid  of  spanners.  Duplex  feed  pumps 
with  gunmeial  water  end>;  are  filled  for  harb»ir  work,  while  a 
large  ball.\.<it  pump,  connected  to  pipes- and  valves  of  fully  twice 
(he  usual  size,  cn.ibles  water  ballast  tii  be  discharged  quickly. 
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All  the  machinery  has  been  built  to  pass  Lloyd's  special  sur- 
vey. The  boilers  and  sicampipes  are  covered  with  S.  T.  Taylor 
&  Suns'  "Tynos"  non-conducting  sheathing. 

During  the  trial  trip,  April  10,  the  engines  worked  with  per- 
fect smoothness,  and  gave  great  satisfaction  to  both  owners 
and  builders.  The  tracing  of  the  cylinder  diagrams  taken 
during  the  trials  shows  a  total  horsepower  of  1,344.  on  66J4 
revolutions  per  minute.  The  sfieed  was  lo'/i  knots  with  * 
half  cargo  aboard. 


Clydc>Built  Steamcra  for  Canadian  Lakes. 

Tlie  I-airiield  Shipbuilding  &  Knginecring  Company,  Ltd., 
(ilasgow,  launched,  last  summer,  within  a  few  days  of  e.-ich 
other,  two  interesting  vessels  for  the  Cmadian  Pacific  Rail- 
w.iy  Company's  service  on  the  Great  Ijikcs.  The  vessels  are 
named  Ajtiniboia  and  Kenvalin,  and  as  they  are  sister  ships, 
a  description  of  one  applies  to  the  other  also.  The  principal 
dimensions  arc :  Length.  348  feet ;  breadth,  43  feet  6  inches ; 
depth  26  feet  9  inches  to  awning  deck :  gross  tonnage,  4J00. 
Rach  is  divided  into  seven  watertight  compartments.  There 
are  four  decks;  main,  awning,  promenade,  and  hurricane  deck. 

The  fi)re  part  of  the  ship  is  divided  into  three  compart- 
ments for  the  carrying  nf  grain  or  other  cargo,  the  former  to 
be  put  on  l>oard  through  trunked  hatches  from  the  hurricane 
deck.  The  working  of  Ihe  cargo  is  accoinplislieil  by  means  of 
an  overheail  revolving  shaft  140  feet  in  Iriigih,  driven  by  a 
double-cylinder  steam-hoisting  engine  with  two  revolving 
drums,  with  clutches  lo  each  of  the  five  hatches  to  insure 
r.apid  manipulation. 

Powerful  appliances  for  working  the  vessel  include  a  Urge 
windlass  and  capstan  forward,  and  two  warping  capstans  aft. 

The  profM'lling  machinery  consists  of  a  single  qiLidruple  ex- 
pansion engine  having  four  cylinders  working  on  four  cranks, 
balanced  on  the  Yarrow,  Schlick  &  Tweedy  system.  The  higli- 
pressnre  and  first  intermediate  cylinders  are  fitted  with  piston 
valves;  and  flat  valves  of  the  double-ported  type  are  fitted  to 
the  scconil  intermediate  .tnd  low-pressure  cylinders;  all 
worked  by  the  usual  doublc-eccenlric  valve  ge.ir,  controlled  by 
steam  gear  of  the  all-'round  rcvt-rslng  description.  The.  crank- 
shaft is  of  Ihe  built-up  type,  and  (as  also  the  thrust  and  pro- 
peller shafting)  is  of  forged  mild  ingot  steel.  Tlie  propeller 
has  four  blades  of  cast  steel  secured  to  a  boss  of  the  same 
material. 
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Water  is  circulated  through  the  condenser  by  an  independent 
centrifugal  pump,  having  also  a  suction  to  the  cnginc-rooni 
bilKC  to  enable  a  large  quantity  of  water  to  be  pumped  out  of 
the  ship  in  case  of  need.  Independent  air,  bilge  and  sani- 
tary pumps  are  fitted  for  boilcr-fccd,  ash  ejectors,  ballast  and 
general  service  purposes,  and  in  the  engine  room  there  .irc  a 
feed  healer  and  a  feed  Alter. 

The  four  boilers  are  of  the  cylindrical  return  tube  type,  and 
are  arranged  to  work  with  natural  draft.  They  are  con- 
structed entirely  of  steel,  for  a  working  pressure  of  220  poun<h 
per  square  inch.   An  ash  ejector  is  fitted  in  each  stoke-hold. 

The  entrance  to  the  passenger  accommodation  is  on  the 
main  deck,  amidships,  where  is  a  large  spacious  hall  with  two 
staircases.  The  entrance  hall  is  panelled  in  teak,  with  orna- 
mental balustrade  to  the  stairs,  and  the  floor  is  laid  with  in- 
terlocking rublier  tiles.    Forward  of  the  main  entrance  is  the 


at  the  fore  end  of  this  deckhouse,  and  is  tastefully  finished  in 
white  enamel  and  gold.  The  mam  feature  of  this  room  is  the 
formation  of  the  sofa  seats,  which  are  arranged  in  bays,  form- 
ing "cozy  comers,"  with  seats  upholstered  in  frieze  velvet. 
Writing  tables  and  easy  chairs  arc  also  fitted. 

.'^midships,  immediately  abaft  the  hall,  is  the  dining  sa- 
loon, capable  of  seating  it6  persons.  The  framing  is  finished 
in  American  walnut,  with  Italian  walnut  panels.  Large 
rectangular  beveled  glass  horizontal  sliding  windows,  together 
with  a  large  dome  skylight  overhead,  give  ample  light  and 
ventilation.  The  floor  is  laid  with  polished  oak  parquetry 
with  walnut  border.  Handsome  sideboards  are  fitted  to 
match  the  framing. 

The  smoking  room  is  at  the  after  end  of  the  deckhouse,  and 
is  designed  in  light  fumed  oak  with  carved  panels.  Chairs  and 
tables  are  in  oak  to  match,  and  the  sofa  seats  arc  upholstered 


TIIK   AtimiBOIK  JCXT   ArTKR    IK1NC   CUT   IN    TWO   IX   l.tVH  uav-CKKK. 


package  freight  deck,  access  to  which  is  obtained  by  large 
double  doors  through  the  ship's  side. 

The  awning  deck  is  arranged  for  the  accommodation  of 
195  first-class  passengers  in  two  .ind  three-berth  rooms,  fitted 
with  patent  folding  berths,  .sofa  berth,  wash  basin  with  run- 
ning water,  etc.  Aft  of  tlic  main  staircase  are  five  cabins-de- 
luxe, panelled  in  mahogany  and  oak.  with  large  brass  bed- 
steads, folding  lavatory  and  sofas,  and  private  bathrooms. 
The  chief  feature  of  the  awning  deck  is  a  large  central  hall, 
about  140  feet  in  length,  tastefully  furnished  with  settees  to 
match  the  surrounding  framing. 

On  the  prumcnade  deck  is  another  spacious  hall  in  a  large 
deckhouse,  with  a  w»ll  in  the  center  which  gives  light  to  the 
central  hall  below.  On  cither  side  there  is  accnmmodalioii 
for  seventy  first-class  passengers,  in  three-berth  st,iierooms, 
furnished  similarly  to  the  staterooms  on  the  auning  deck. 
Large  windows  are  fitted  with  Venetian  blinds  and  curtains, 
which  can  be  left  open  in  any  weather.   The  drawing  room  is 


in  Morocco  leather.  The  floor  is  laid  with  terra-cotta  and  white 
interlocking  rubber  tiles.  Between  the  smoking  room  and  the 
dining  saloon  arc  the  pantry,  galley,  and  cold  chambers,  with 
all  the  latest  f.icilities  for  catering  to  a  large  complement  of 
passengers.  The  public  rooms  and  the  accommodation 
throughout  the  vessel  are  fitted  with  ornamental  vertical  radi- 
ators. e.ich  of  which  can  be  independently  regulated. 

The  hurricane  deck  is  275  feet  in  length  and  forms  a  spa- 
cious promenade,  to  which  access  is  gained  by  stairways  at 
the  fore  and  after  ends.  At  the  forward  end  of  this  deck 
there  are  the  captain's  and  officers'  rooms,  and  wheelhouse 
with  flying  bridge  over.  Eight  steel  lifeboats  arc  fitted  under 
davits,  in  compliance  with  the  steamboat  inspection  act. 

The  vessels  represent  an  interesting  piece  of  work,  on  ac- 
count of  the  fact  that  they  have  been  specially  constructed  so 
that  on  reaching  the  other  i^idc  of  the  .Atlantic  they  might  be 
divided  amidships  into  two  parts,  each  part  being  towed  sep- 
arately through  the  canals  which  lead  to  the  Great  Lakes, 
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where  the  sections  could  b«  again  r^'jl)i:lc•^i  As  tlir  ;c>ck  of  the 
Canadian  canals  are  not  of  juffivicnl  size  tu  ;:nrH;iiii  vessels  of 
the  length  of  these  two,  i!  t)eirt\  iivvesSiiry  to  resort  to  this 
expedient-  Watertight  htilklieads  li.-ive  been  lonstnated  on 
either  side  of  the  ih  .iili:)^  liiu-.  I  ht-  stx  u.  i-s  h.iJ  id  lie  towed 
through  a  couple  of  caiuk  (Ladtiue  and  Welluul),  and  a  lake 
(Ontario),  of  abgwt  MO  niMea  in  IcBfldi,  before  NKbinc  the 
field  of  operation. 


MECHANICAL  DRAFT  IN  MARINE  PRACTICE 
av  waiMi  a,  wm. 

Tbe  6rit  appUcation  «l  (he  fan  blower  aa  a  aubMitine  for 

or  as  an  auxiliary  to  the  chimmy  aj  -^Hsri,  to  have  been  madi- 
early  in  the  last  century,  ii  is  ijid  tiut  in  i8j6  John  Kric--- 
ion  fitted  the  British  steamer  i'ictory  for  forced  draft  by  means 
M  a  fan,  and  it  is  certain  that  in  l8jo  the  Corsair  was  so 
equipped  by  him.  At  about  the  same  time,  in  1827,  Edwin 
A.  Stevens,  oi  Bordentown,  N.  J.,  arranged  a  fan  for  forcing 
air  into  the  ashpits  of  boilers  on  the  IleMBer  North  American. 
But  engine  speeds  and  steam  prcssurea  were  then  low;  tbe 
dmnnd  for  accelentcd  combtistion  was  not  tirgciit,  and  ex- 
perience Jbad  not  been  gained  In  the  proper  ^plication  of 
Fans  for  forced  draft  As  a  consequence,  tbfs  eeonontie  !m- 
I>ro\  enieiil,  which  was  to  mean  so  much  in  later  days,  WU 
adopted  to  but  a  limited  extent. 

Tlie  f;u  I  tii.it  these  first  applications  wtrc  .■naik  I'li  -u  .iin 
vessels  indicates  the  natural  adaptability  ot  the  fan  lor  the 
purpose.  It  is.  therefore,  not  surprising  to  find  that  the 
arrangement  was  again  taken  up,  this  time  by  the  United 
Slateit  during  and  subsequent  to  the  civil  war.  Extensive 
testa  were  conducted  by  Cbief  Engineer  Isberwood,  but  there 
remained  aliU  another  itage  ia  ita  piogreai  toward  gtacnl . 
appHcation,  botb  on  sea  and  land. 

Tbe  advent  of  the  torpedo  boot  marbed  tbe  ftuthei  Intro- 
diictinn  of  forced  draft  for  marine  boilers.  In  these  small, 
compact  vessels  tall  stacks  were  out  of  the  question,  but 
strong  draft  and  the  utmost  steamins  cap,icit>  ;>ei  tr>n  of 
weix'ht  were  an  ah»o!ute  necessity  From  «uri  <  ^^  «ith  tlic^p 
smaller  boats  it  was  but  a  natmul  step  to  tliosc  oi  laiKS' 
sise.  In  1877  the  French  government  equipped  the  scout  boat 
La  BourdoHtiais  for  forced  draft,  and  in  i88a  a  definite  move 
was  made  in  the  British  navy  bgr  providing  fans  for  the  pro- 
duction of  draft  on  the  SattUit*  and  Coti^turor. 

The  gcnenl  condltkaia  of  naval  jmetice  wlileh  cxisied  at 
that  thne,  and  tbe  immediate  renltB  aeenred  by  increaatng 
the  steam  pressure,  improving  the  type  of  engine  and  intro- 
ducing mcchajiical  draft,  arc  set  forth  in  Table  I. 
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Shotlly  after  thlit  tb«  United  States  tmy  afiin  took  up 
this  iwporiant  factor  in  the  dcaifn  of  die  BMtdcm  natal  vea- 


sel,  and  introduced  forced  draft  upon  all  of  the  vessels  of  the 
■'new  navy."  Among  the  first  so  equipped  was  the  dispatch 
l>jjt  DolpHiH.  The  general  design  of  i'ci  tliree  trri  <d  draft 
fans,  with  cast  iron  shells,  would  now  look  exceedingly  cum- 
bersome in  view  of  the  present  light  steel  plate  construction. 
From  the  navy  it  was  but  another  step  to  the  merchant 
marine. 

On  land,  the  process  of  de\-clapnient  during  the  past  few 
jrMri  ba*  been  remarkable.  From  the  nnder-giaie  forced- 
draft  qpstem  there  baa  been  a  gradual  chai^  to  the  over' 
grate  indticed  i^lem,  and  a  combination  of  the  two.  until 

the  matter  of  mechanical  dr:ift  cng;ice.-  tho  attr-,-  en  of  every 
t>ro8res8ive  engineer  in  il.e  dc;tifn  of  a  stij:.,  pUju.  In 
t,;tH  r  .^ry  practice  the  fan  is  applied  as  a  substitute  for  the 
chimney.  In  a  more  restricted  sense  this  is  true  in  the  mcr 
chant  marine,  but  in  the  vkarship,  except  in  the  torpedo-boat 
type.  It  is  usually  regarded  as  an  accessory,  to  be  employed 
only  when  the  ordinary  cruising  speed  IS  tO  be  exceeded. 

Although  its  simplicity  has  much  to  reoomnend  it.  the 
steam  jet  becomes  a  eoinpetitor  of  tlie  Ian  only  where 
economy  of  fuel  receives  secondary  consideration.  Im  low 
efficiency  was  well  shown  by  a  series  of  tests  made  some 

years  si::i  1.  .ii  tlie  New  York  navy  yard,  whereby  it  was 
demonsttaud  tli  it  from  8  10  over  »  percent  of  the  steam 
produced  by  a  I  r  ili  r  was  crjiisiitned  by  the  jet.  In  stationary 
practice  the  fan  seldom  exceeds  a  consumption  of  l.Vi  to  3 
percent  of  the  steam  gcncr^ited  by  the  boilers  to  which  it  is 
applied;  in  Urge  plants  it  is  usually  far  below  these  figures. 
On  tbe  contract  trial  of  a  modem  batthtsbip  the  indicated 
faonepower  of  the  fire-room  blowers  may  range  up  to  a  poa- 
aiblc  iH  percent  of  the  aggregate  indicated  horsepower  of 
the  main  enginea  and  auxiliarieB. 

Tbe  ordinary  fan  wheel  is  too  well  known  to  require  iiliis- 
tration.  Its  action  may  be  well  illustrated  by  whirling  a 
tube  about  an  axis  established  at  right  angles  to  its  own  and 
midway  of  its  length.  From  t  pfn  ends  the  ai.-  thrown 
outward  by  centrifugal  force,  while  a  partial  vacuum  is  created 
at  the  axis  of  revolution.  If  an  opening  be  provided  at  this 
:%\h,  air  will  flow  in,  and  tli'i*  .1  ci>n5t.int  current  through  the 
tube  will  be  maintained. 

In  effect,  a  centrifugal  fan  wheel  is  a  series  of  such  tubes 
radiathig  from  aa  open  center,  each  being  represented  by 
the  space  incloied  between  two  aiQaoent  blades  and  the  side 
plates.  Through  each  of  these  cbannds  the  air  is  thrown 
into  tiie  surrounding  atmosphere,  or  into  the  case  which  in- 
closes the  wheel.  For  gener.il  ]'"^r"^'s<'S  'f  i.'ii>toni3ry  to 
inc>i5L'  '.!]c  i.in  withiM  a  :-t'ir;r.  Cose.  wViirl-.  pr^  '.idfs  a  con- 
s!.Tiilly  incrra.sing  area  for  the  ;iass;iK'-  of  air  as  :ipp' o-iches 
the  mule!,  from  which  it  may  be  disrliar^ed  tlir-mi-:!!  a  pipe 

to  the  desired  point  of  final  delivery.  Curved  blades  are 
employed  to  decrenac  the  noise,  rather  than  to  improve  the 
efficiency. 

Tbe  manmwn  velocity  at  which  air  may  be  delivered  by 
a  cased  centiifugal  fan  through  an  outlet  of  proper  area  la 
anbstantialty  equal  to  that  of  the  circmnierence  of  the  wheel, 
while  the  pressure  created  correspond*  thereto,  being  pro- 
portional to  the  Miuare  of  the  velocity.  This  area,  commonly 

known  as  the  capSi  i-y  .ir.  .i.  dr;..-nds  upon  tlir  )n .  ij.ortions  of 
the  wheel,  but  in  R>.iKr.il  pr^ictic-r  r.ppr  i\;-r:.it.; ly  equals  one- 
tliird  of  the  diameter  in  inrlus,  mrltipli-d  by  the  width  at 
the  rim  in  inches,  as  expressed  in  tlie  formula  H  Dff.  It  is 
nsttally  much  less  than  that  of  ihe  ir^ular  outlet  in  the 
casing.  If  the  capacity  area  is  reduced,  the  volume  will  be 
proportionately  decreased,  the  powcr  will  decrease,  but  not 
in  the  same  ratio,  while  the  pressure  will  remain  substan- 
tially  constant 

The  size  of  the  otttld  in  the  caiing  is  not  a  fmetioB  of 
the  capacity  area,  but  ia  determined  largely  by  tbe  attendant 
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conditions.  Put  both  thf  \ca]me  and  the  power  required 
will  evidently  incrca<ic  vath  the  size  of  the  outlet,  being 
greater  with  the  normal  outlet  than  with  ili.i;  r- prc-futing 
the  capacity  area.  This  increase,  however,  wili  not  be  pro- 
portional to  the  area,  lor  the  pressure  and  consequently  the 
velocity  will  be  lower  with  tiic  Lirger  area.    The  greaie.st 
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delivery  of  air  and  the  largest  consumption  of  ;iower  will 
occur  when  the  casing  is  entirely  removed  and  the  (an  left 
free  to  discharge  around  its  entire  periphery.  The  inlloenCe 
of  the  ari::[  of  outlet  upon  the  voltnuc  ditchargcd  is  well 
ilk 31  rated  by  the  curve  ia  Fic.  t,  pECiMiting  tHe  icauUs  o{ 
t«ats  oi  a  sundard  fan. 

The  ataixUrd  type  of  fanof  medium  fixe  uanaliy  inMalkd 
On  aliipboani  couiit*  of  t  shdl  N«,  lo  of  ti  >teel  plitc 
with  tH-indi  corner  angles  rolled  to  the  shape  of  the  scroll. 


The  wheel  itself  is  usually  btiilt  up  of  No.  t2  or  14  gage, 
and  cirritd  upon  a  huh  wiili  il.i-im'h  or  j-incli  T-iron  arms 
cast  in.  The  outlet  frame  i$  of  cast  iron  or  aitgle  iron,  ac- 
cording to  the  shape  and  type  of  iaa.  The  type  it  iltustrited 
in  Fig.  X 

The  forced  drift  to  it  almost  tmivcrMlly  steam  driven  Iqr 
«  dinct  roaneeictl  motor,  cither  in  the  form  of  a  reeipro- 
cathv  eni^,  as  has  heen  cnstomaiy  in  the  past,  or  by  a 


turbine,  as  in  ioiiie  installations  more  recently  made.  A 
typical  fan  with  double-cylindered  engine  is  shown  in  Fig.  y 

But  as  such  fans  have  in  the  naval  service  usually  l  i  t  n 
under  the  direct  control  of  the  fire  rt  oni  force,  it  i<  evident 
that  ability  to  withstand  the  most  i|{nurant  treattueiit  is 
essential, 'rather  than  high  ctTiciency.  In  the  case  oi  the  re- 
ciprocating engine,  the  short-stroke  double  cylinder  type  wat 
almost  univcnal^  adopted.  The  cranks  are  set  at  ifti  de- 
grees, to  givB  tppioxioiate  balance  of  the  reciprocating 
parts,  which  are  entirdr  inckwcd.  In  the  prev^ling  type  of 
past  years,  clearance  was  sacrificed  to  simplicity,  and  the 
steam  for  the  second  cylinder  passed  through  the  first  'in'- 
stead  of  through  independent  ports. 

Ill  the  design  of  a  «heel  to  meet  given  : i-q.iin-ments  it  li 
necessary  to  make  11s  peripheral  speed  sue!)  -i  ■  i<'i  create  the 
desired  pressure,  .iiul  'If  n  -li  proportion  :i  v,  niil)  as  to 
provide  fur  the  required  air  volume.  Evidcntlv,  velocity 
and  corresponding  pressure  may  be  obtained  rJther  with  a 
small  wheel  rutining  at  high  speed,  or  a  large  wheel  mnniag 
at  tow  speed.  But  if  Ihe  diameter  of  the  wheel  be  taken  too 
small,  it  may  be  impossible  to  adopt  a  width  inthia  rMSOR- 
able  limits  which  will  permit  of  the  passage  of  the  aeeesiary 
amount  of  air  under  the  desired  pressure.  Under  this  con- 
dition it  will  be  necessary  to  run  the  fan  at  higher  speed  in 

ordrr  •>>  olpl.iin  ilir  reiiiiint!  \,.liuiie  B.n  llu!.  rfSllIti  in 
raising  llic  pri-'-nre  rif-Livr  tlwit  ijt'.iri-d.  m  nmieri-ssariiy 
increasing  the  jjowir  iii;;iir.<!  (hi  \\u:  otlicr  luirnl.  If  the 
wheel  be  made  vf  excessive  diameter  it  will  become  almost 
impractic-ible,  particularly  on  shipboard,  on  aceottnt  of  its 
narrowness.  Between  these  two  extremes  a  diameter  must 
be  inlelliKently  .idopted  that  will  give  the  best  proportiona. 
In  practice  the  width  of  a  volume  iaa  seldom  exceeds  oae- 
half  itt  diameter.  In  a  fan  for  higher  ptessMiea  thaa-thoae 
which  obtain  in  Ibreed-dralt  practice,  the  proportion  may 
run  as  low  as  one  to  twenty. 

In  American  naval  practict  the  :i.tativc  speed  with  re- 
ciprocating engines  is  not  orJir.'inlv  allowed  to  exceed  500 
revciluli'mi  per  minute,  whitr  f  e  iiameter  of  the  wheel 
ranges  from  4  to  6  feet,  except  in  the  smaller  vessels.  As  a 
rule,  f.->n»  for  clnsed  t'lrt-  room  service  are  operated  at  such 
peripheral  speed  as  to  maintain  a  pressure  of  about  4  inches 
of  water  over  their  capacity  area.  This  pressure  corresponds 
10  a  velocity  oi  7,825  feet  per  minute,  which,  with  a  wheel 
of  jfA  feet  ^ametcr,  would  demand  abont  4SA  revolutions  per 
minute.  If  called  npon  to  deliver  50,000  cubic  feet  per  minute 
tlirougb  its  capacity  area,  such  a  fan  would  require  to  be  a 
feet  in  width  at  the  nm.  The  relations  existing  between  the 
volume  discharged,  the  pressure  created  and  the  power  re- 
<iiiired  at  >  given  speed  are  forcibly  illustrated  by  the  curves 
III  Fig,  4. 

Comnurcially.  fans  are  classified  as  blower*  .iiid  exhaust- 
ers. The  fornier  type  has  an  inlet  upon  either  side,  and  can- 
not be  readily  applied  for  exhausting  through  connectiflg 
pipes. 

The  exhauster,  which  hat  an  inlet  upon  one  tide  only,  is. 
However,  so  designed  as  to  pemiit  of  free  connection  thereto. 
The  fan  is  overhung  upon  the  shaft,  while  tiie  pulley  or 
driving  motor  and  both  bearing*  are  pl.nced  u))on  the  closed 
side  of  the  fan,  t'nHer  this  technical  designation,  the  so- 
lallrd  lorcid  drail  "blower"  is  usually  an  exhauster,  de- 
signed to  draw  its  .-lir  from  the  atmosphere  or  from  other 
liarls  of  t'  <    111,!  ih-.  lu'li  ;i  single  inlet. 

.V  further  rouRh  clnsMtication  may  be  made  into  volume 
and  pressure  fans,  The  former  class  particularly  includes 
.ntl  fans  designed  for  purposes  of  ventilation,  mechanical  draft 
and  the  like,  in  which  quantity  of  air  is  the  first  desideratum. 

Athough  about  ts  pounds  of  air  b  chcmicahy  required  for 
the  comliustion  oi  an  average  pound  of  coal,  this  amount 
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«sm«  only  when  every  iadiTidMl  Ktooi  ot  esym  eeiMs  i« 
«aiit«ct  and  unitci  with  coinreipondiBt  aloBU  <d  hf^togm  or 
«uban.  Tht  anugaucnt  of  dw  fvel  upon  flw  bed.  and 
fitter  cbauailHiecii,  reader  this  re«alt  impossible  under 
mrldng  cooffltlont.  It  therefore  becomes  necessary  to  sap- 
ply  the  air  in  such  excess  :n  to  make  good  any  local  defi- 
ciencies.  Although,  in  actual  practice,  the  air  supply  ranges 
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an  the  way  irom  50  to  over  300  percent  in  excess  of  that 
theoretically  required,  it  may  be  generally  accepted  that 
under  good  conditions  ol  natml  draft  the  voltmte  ia  addom 
less  than  twice  that  cNmical^  N«iib«d,  tteaih  with  ne- 
<haiiical  draft  it  ia  poaaible  to  oatcriallr  reduce  this  amount 
TwHOar-foBT  poimda  of  air  ia  equivalent  to  about  300  c«bic 
iect  at  <o  degrees.  Analysis  of  the  pases  escaping  fiom  tht 
valeilube  boilers  of  the  United  States  cruiser  Cincmnati 
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showed,  for  instance,  an  average  of  19.6  pounds  oi  dry  gas 
per  pound  of  carbon. 

In  boiler  practice  the  force  of  the  draft  most  be  expended 
ia  two  wajra: 

First,  a  portion  is  neoessanr  lo  ovctcoma  the  resiatanoea  of 
tile  giate  and  the  faiel  vpon  It,  ol  the  eomhiistlaii  dwaiiber, 
liaca  or  tnhea  and  aptakek  aad  of  the  flieaiia  of  connection  to 

the  source  of  draft,  he  it  fan  or  stack.  The  sum  of  these  re- 
sistance? -4  .1  ini'.istire  of  the  f  r,-ssur,'  /li'ji/ 

Second,  the  draft  must,  iti  addition,  be  sufficient  to  impart 
to  Oe  «ir  th«  Telocity  iweeasafy  to  fniniib  the  anovait 


reqaiaite  for  die  direct  panwae  ol  comhostion.  Thb  ia  « 
aicaaare  of  the  wlerAly  head. 
With  a  constant  total  head,  any  change  in  the  restsuncea 

itniMcdiatcIy  alters  the  rcl.T.iun' bctwi  en  tlii-  iirrssnre  and  the 
velocity  htails  "]  lu;i,  inr  nist;nui',  .1  tliicki-r  lire  or  finer 
coal  incrc.-i-se:,  the  rcsiNt.mccs  and  reduces  that  portion  o:  tlie 
drait  available  ior  the  production  of  velocity.  As  a  result, 
the  air  supply  becomes  iaadeqnate  and  greater  total  iatenaily 
of  draft  is  necessary  to  maintain  the  original  combaathm  faia> 
A  careful  study  cf  boiler  resistance  is  necessaijr  lo  • 
thorottgfa  contideraiian  ol  the  practical  conditiona  of  draft 
prodaetloa.  ProL  Gale  found,  in  the  case  of  a  atatioaair 
boiler  furnace  of  ordinary  coastrvctioa,  the  vaiioaa  prca» 
stires,  expressed  in  pounds  per  square  foot,  in  Table  TI. 

T.^Mji  II. — PatSStJKt  Cu.vuit;o.s^  i.v  Statiokarv  iioil-IR 

FUEK  Act. 

Rf<)iiirH  to  produce  entrance  velocity  (3.6  feet  per 

second  j   O.OIJ 

Required  ti>  overcome  resistaiKe  of  fire  grate  0.91 

Required  to  overcome  resistances  of  combustion  chamber 

and  boiler  tubes   ijj 

Required  to  oveicoDa  laaiitasM  in  horizontal  flue  o.eA 

Required  to  prodaee  diachatia  velocity         feet  per 

second)   O-fll) 

Total  effective  draft  pnainre.  2.398 

Bade  prewuK  dae  to  friclioD  in  atadt   o.  19 

Total  atatic  preMure  piodacedfcgr  chiam^.... .........  a.4l8 

The  total  static  pressure,  which  is  given  In  pounds  per 
square  foot,  i*  equivalent  to  o.jH  omvct  i>i  r  s<iii.irc  ::nh.  or 
0.4I&  inch  of  water.  From  these  results  it  is  cv;dent  only 
about  4  percent  of  the  total  draft  pressure  was  actually  ex. 
pcnded  ior  the  production  of  velocity  and  the  movement  of 
air.  Designs  for  drah-producing  apparatus  arc  not.  there* 
fore,  to  be  based  solely  upon  the  volumetric  requirements, 
li  this  w«re  the  ca««»  a  low  stack  or  a  fatrge  slow-mnoing 
ian  woald  meet  the  conditions.  In  realitjr.  die  desicn  mint 
first  cODteaplste  the  creation  of  sufficient  intensity  of  draft 
and  then  provide  capacity  for  the  necessary  amount  of  air. 

Iti  >aAe  (if  .1  chimney,  th<:  xitnnti  dr.u't.  bi-.ng  de- 
pendent upoi:  its  lu-:Rht,  is  const.mt  tor  llie  same  tempera- 
ture, and  reK^ilat-on  oi  tlie  conitjustion  c.ir.  be  secured  only 
by  throttling  the  air  suppiy.  With  a  fan,  however,  the  in- 
tensity of  the  draft  may  be  instantly  changed  from  zero  to 
the  maximmn,  with  a  proportional  laercaae  In  the  air  volume. 
It  mast  alrea4r  be  evident  that  on^  imdcr  die  latter  condi- 
tion oui  the  raqttireaieata  of  eooibnstiiM  most  readily  b« 
tMt,  for  it  is  maiiifeat  diat  in  order  to  matntain  eooataat 
steam  pressure  with  varying  fuel  conditions  diere  aivat  be 
comparatively  great  and  rapid  changes  in  the  draft 

The  chimney  as  a  means  of  creating  movement  of  air  de- 
pends upon  tlie  t-.cating  of  tlint  .lir.  by  which  .1  ditTiTcncc  in 
dcnsit}-  is  produced  The  heat  thus  em^iloyi-d  1^,  however, 
absolutely  wasted  so  tar  aii  its  uliU<atuin  ior  other  purposes 
is  concerned.  Any  attempt  to  extract  more  of  the  heat  from 
the  gases  as  they  escape  from  the  boiler  must  with  a  gtTCB 
chimney  result  in  a  reduction  of  the  draft.  The  loss  undor 
varioas  conditioas  ia  made  evident  ia  Fig.  $.  Thia  inlierent 
loss  actually  amoonta  to  about  ao  percent  with  orffiaaiy  coal, 
when  the  gases  are  at  50D  degrees  and  the  excess  of  die  afar 
is  100  percent  Redaction  Tn  the  loss  of  heat  In  the  escaptag 

gases  may  be  secured  by  decreasing  the  volume  of  air  sup- 
plied in  excess  of  that  chemically  required,  and  by  pr^-iding 
means  f  >r  tlie  abstracllan  of  heat  fram  the  gaaea  after  dMgr 
leave  the  boiler. 

The  loss  resulting  from  the  supply  of  air  in  excess  of  that 
netiesaary  for  perfect  combustioa  is  twofold  in  its  character: 

Fliat,  the  exeeaa  of  air  cstaring  die  hrniaoe  ts  heated  by 
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the  burning  fuel,  thereby  lowering  the  temperature  of  the 
mixtiue  oi  gatta  ud  air  below  that  which  would  prevail  ii 
the  gates  only  were  pnMent  As  a  coiismQcnce,  the  rate  of 
ataeorption  «f  heat  by  the  water  is  reduced,  for  it  it  dfc* 
pendent  upon  the  difference  in  temperatvre  between  the 
water  and  the  k^scs. 

Second,  owing  to  larger  volume  and  higher  velocity,  there 
is  less  lime  to  part  with  the  heat.  As  a  consequence,  the 
temperature  oi  the  mixture  ot  g»set  and  air  escapinf?  to  the 
chiiimey  is  hinher  than  would  be  the  case  if  theri  w.nr.  no 
cxcct*  of  air:  tvhile  the  increased  volume  is  such  that  the 
total  amount  of  heat  thua  carried  awajr,  without  exerting  anj 
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Table  m.—RniATioN  or  Dkajtt  and  Rate  or  OoaDSiiOK. 
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Hieiul  ffiii-ct.  is  K''''3t'y  iiicrr jsi  i!  In  other  worda,  para- 
doxical at  it  may  (ccm,  the  larger  tht  volume  o(  air  anppliod 
the  higher  twiQ  be  the  temperature  of  the  eicapiag  tnet,' 
within  the  ordinary  range  of  boiler  practice. 

Tntimate  distri%«lton  of  the  air  through  Hie  fuel  Is  man!- 

Itstly  c5;'-:".l',il  td  ■n.r'fcx  cc:r.Viustinn.  F'^r  such  in'-tiiao'  of 
cotii.it I  iiiuii.si:  d;a;i  £.i\d  a  ckai).  auU  reasonably  thick  fiie 
are  necessary;  conditions  which  may  be  most  readily  main- 
tained by  nu-ans  of  mechanical  draft.  The  relation  of  draft 
to  the  rate  of  combustion  in  a  horizontal  return  tubular 
boiler,  with  or  withoitl  letarders  in  the  tubes,  indicated 
by  Table  in. 

With  a  thick  fire,  the  air  ia  compelled  to  come  ia  contact 
with  a  gmter  amount  of  (nd,  aad  ia  afforded  a  better  oi>- 
portunlly  to  promote  Mrfeet  combnnloii.  This  peiala  to 

the  supply  of  d<crea»ed  volumes  of  air  with  higher  rates  ot 

combustion.  TaM'  I\*  -'  ows  results  secured  bv  J  '  f  Whit- 
ham  in  tests  witli  i  \\  L.kinson  stoker  in  statiotiiiry  'jiaetice. 

TABUi  IV. — AlK  Sul-i-LV  WITH  DlTFUtENT  RATliS  or  CoMBVSTIOW 
OK  A  WlLKMSOW  AOTOHATIC  MSOIAiaCAK  SlOKER. 
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Testa  upon  a  marine  boiler  have  shown  that  with  a  consltnt 
combustion  rate  of  27  pounds  the  water  evaporated  per 
pound  of  cod  from  ii2°  increased  from  10.77 
9-iach  fire,  to  11.54  pounds  with  a  14-incb  fire. 

(70  be  concludftL) 


Liner. 

We  present  pttotogmpha  of  the  stcunahip  Pora.  a  Braailiaa 
liner  twilt  bjr  Workman,  Garlc  &  Company,  Limited.  Belfast, 
one  of  nine  vessels  of  Tarioos  types  to  be  built  by  them  for 
the  Lloyd  Brazileiro  o(  Rio  de  Janeiro,  and  a  sister  ship  of 
the  Ctiird,  described  at  page  404  of  our  October.  1907,  num- 
ber. The  Para  is  354  fert  in  length,  with  a  ^oss  tonnage  of 
over  3.300  tons,  and  has  been  built  to  the  highest  class  in 
Lloyd's  Register,  besides  fulfilling  all  the  requirements  of  the 
British  Hoard  of  Trade  for  foreign-going  passenger  steamers, 
in  general  design  and  arrangements,  the  vessel  has  also  been 
made  to  con  Form  to  the  rHimremenia  of  die  passenger  and 
gesietal  cargo  trade  of  the  South  Amertcaa  ooast. 

Each  of  four  holda,  into  which  the  cargo  space  is  divided  by 
watertight  bulkheaiis,  is  provided  with  hatchways,  equipped 
with  powerful  hydraulic  cranes,  capable  of  rapidly  loading 
and  disrliarijinif  cargo.  Baggage  and  parcel  r  in-  .ir-:  pro- 
\ided  for  the  stowage  of  passengers'  lugpacr  and  msil.  aiid 
bullion  rooms  arc  also  fitted  up. 

The  propelling  machinery  and  boilers  were  constructed  by 
Workman,  Clark  &  Company,  and  consist  of  two  sets  ot 
triple  expansion  engines,  with  all  the  most  recent  improve- 
ments, and  three  steel  cyliadrical  multitubular  botlerit  woilt- 
ing  under  Howden's  system  of  forced  draft.  Steam  for  the 
auxitiary  enginee  and  deck  machinery  is  supplied  by  an 
auxiliary  boiler. 

Accommodation  is  provided  for  170  fir>t  class  passenKi  rs, 
20  SI  coiid  clasN  ;itid  third  cla>s.  The  rooms  for  the  first 
claKs  passengers  arc  on  the  up{H:r  and  main  decks,  and  in 
addition  to  the  ordinaty  statefooma,  a  number  of  eMut  it  hurt 
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are  provided:  these  suites  consist  of  *  sitting  room,  bed  room,  eabins  de  luxe  and  principal  stalcrcms;  and  a  broad  central 

bath  room  and  lavatory.   The  firM  class  dininx  salixm.  on  the  corridor  runs  fore  and  aft,  with  staterooms  opening  off  on 

main  deck,  is  a  larice,  roumy  and  well  lighted  apartment  ex-  each  side.    I-arfie  double  doors  on  each  side  of  this  entrance 

tendinfc  the  full  width  of  the  vessel.    Frum  this  saloon  a  wide  hall  open  on  to  the  deck.    The  main  stairca<ic  continues  from 

staircase  leads  to  the  main  entrance  hall  on  the  upper  deck,  this  deck  to  the  entrance  hall  on  the  shade  deck.    The  for- 

which  is  fitted  up  as  a  lounge.    Opening  off  it  are  the  ward  end  of  this  hall  opens  into  the  music  saloon,  and  at  the 
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after  end  is  the  smoking  room.  Both  of  these  rooms  are  The  second  class  accommodation  is  arranged  on  the  main 
lofty  and  well  lighted  apartments,  handsomely  furnished.  deck  forward  of  the  boiler  room,  and  includes  a  large  central 
Double  doors  on  each  side  of  the  entrance  open  on  to  the     dining  saloon,  with  staterooms  opening  oS  alleyways  on  each 


Tlie  low  or  THE  PAKA  IMOWft  CLACKrVL  LlStCS  AMD  A  CC.^KBOUS  rUCMAUI. 

•hade  deck,  which  affords  ample  promenading  space.    On  side  of  the  saloon.    The  steerage  quarters  arc  at  the  forward 

this  deck  are  additional  first  class  staterooms,  and  the  officers'  end  of  the  main  deck,  and  include  a  separate  apartment  for 

rooms  have  been  placed  in  a  deck  house  at  the  forward  end  women.    The  remainder  of  the  space  is  fitted  up  with  iron 

of  the  funnel  casing,  below  and  abaft  the  pilot  house.  beds  and  hammocks. 
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The  engiiieen'  and  petty  eOttetm'  ragnu  m  i*  'niidiliqi 
boose  on  ^e  qiiMr  deck,  tnd  the  top-gallnt  fore-cat«le  to 
amnged  for  the  iieeonittodttion  of  the  crew.  An  effident 
•jrileni  of  natnnl  and  artificial  ventilation  is  arranged 
ttirougliout  all  the  living  and  public  rooms,  and  the  sanitary 
af r.:iiKniir-;t ;  have  received  Jpeci  u  anrtitiu:'..  The  galleys 
au  l  pantrits  arc  supplied  with  all  modern  appliances.  The 
auxiliary  machinery  includes  patent  fire-cxtingnishini;  appa- 
ratus, also  Weiin  qiudrant  davit*.        Bemiauim  Tavuml 


A  Larxe  Hydraulic  Dredgn. 
The  dredge  Frwuit  T.  Simmiont  is  a  large  aad  powrerful 
machine  Indlt  to  the  order  of  the  commissionef  a  of  Unooln 
Fltili»  QneaiOt  fimr  ifie  paipow  of  Inline  (be  new  park  ex- 
tension to  tlie  north  of  the  prnent  park.  The  plan  is  to  re- 
claim {mm  I.akr  Mii-;iiK'aii  .in  arra  apiirnxiniately  1,500  feet 
wifle  by  about  a  mile  lonif,  by  iiiciosing  it  with  a  stone  re- 


nd filling^  if  it  conM  be  anceeaifiri^  applied,  led  the 
niiaaionera  to  apply  to  A.  W.  Robinaen,  A.  S.  C     of  If  ob- 
ueal.  who  had  previomly  designed  and  built  icvenl  taige 

hydrnulic  drcdgea,  notably  the  Tarte,  which  is  employed  in 

dredging  clay  from  the  bed  of  Lake  St.  Peter,  in  the  River  St. 
Lawrence,  and  which  is  provided  with  a  btxcia!  [  ijif  I  nt.-  (or 
withstanding  heavy  storms.  This  dredge  la  o£  gri;it  power. 
.Hid  hold.s  the  world'.-i  record  f  ;r  1 -ij  iit,  having  dn  iIki-lI  7.'-o - 
Qoo  cubic  yards  in  a  calendar  month  and  delivered  it  at  a  dis- 
tance of  2,000  feet.  The  original  pipe  line  of  this  dredge  to 
still  in  tise,  after  having  withstood  the  storms  of  five  years. 

It  was,  of  coarse,  realized  that  Lake  Ificbigan  in  its  angry 
moods  would  be  too  tough  to  tttcmpt  continoaaa  dredging 
operations,  and  that  the  most  that  ooaM  be  done  woold  be  to 
jirovidc  a  plant  of  large  capacity,  so  that  the  re<juired  oo^ 
|iut  could  be  made  after  making  allowances  for  weather  in- 
terruption^, itnl  M;n\  iiihy  1  nough  to  increase  the  work- 
ing time  to  ttic  ^art$<.»l  yo^^iUt:  amount.    It  should  also  b« 
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vctaieM  or  breakwater,  and  filling  in  behind  this  with  ma- 
terial taken  from  the  bed  of  the  lake.  For  much  of  the  dis- 
lanci  thi.  breakwater  Hes  m  iS  fut  of  water,  and  the  total 
voiurat  of  fill  is  about  4.oou.uul»  cubic  yards.  The  break- 
water is  now  partly  completed  and  is  made  of  stone  from  the 
spoil-banks  of  the  Chicagn  drainaco  cati.il.  A  of  large 
scows  and  several  powerful  tn^;-  it  employed  to  bring  the 
stone  from  the  canal  by  way  of  the  Chicago  river,  out  into 
the  lake,  and  so  to  the  site  of  the  work. 

The  oondHiona  sunonnding  the  dredging  and  filling  of  this 
work  were  difllcnit  and  peculiar.  Not  only  was  the  locality 
in  deep  water  and  exposed  to  the  storms  of  I..ake  Michigan, 
which  often  rise  with  suddenness  and  severity,  but  the  soil  to 

be  dredK'-<l  ^■al^i^lMl  .if  ihr  lnu;:1i  l)li'r  ilr.  \vhi.;li  unj<  rlics 
the  Ch-v.lL;i.!  ;-rc:i  I'l  illHSl^lriJ  |]v  tin  ■■tinii-.  i-i  -hr  l:,l;r.-  and 
TTllxtnJ   \vir:i   ::::_ivt:   mt  Ir--:.   ^r.r.<'I   amj    s*i'-:<:.      ']h'-  ■iliimar'.- 

hydraulic  dredge  as  ami  on  the  lake's  would  etierefore  be 
unsuitable,  both  because  of  unseaworthiness  and  bccauac  it 
could  deal  cfTcctivcly  only  with  soft  material.  The  usual 
floating  pipe-line  connected  bgr  ndkber  sleeves  and  mounted 
on  «  number  of  amall  scnws  or  floalt  would  be  pM  out  oJ 
businew  with  every  wind  atonn,  or  irretrievably  wtedccd. 
The  aupcrior  econoBiiy  of  the  hydraulic  prooess  of  dredging 
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designed  for  safe  and  rapid  picking  up  uT  ar.clinraKcs  and 
pipe  line  in  case  of  storm,  and  to  safely  withstand  any  stress 
ill  weather  whfv.  i;ot  woikiiii;. 

To  meet  these  tOiiditioiis  .Mr.  Robinion  designed  the  pres- 
ent dredge,  which  was  built  by  the  Atlar.tic  Equipment  Com- 
pany, in  Broadway,  New  York,  and  put  in  service  in  June, 
1Q07. 

The  bull  is  of  steel.  148  feet  long,  3B  feet  wide  and  10  feet  6 
wcbca  dccpi.  The  frame  apadng  ia  14  iadica.  The  nUliii 
pump  baa  iiymch  auction  and  discharge,  and  the  mrin  en- 
gines are  of  the  triple  expansion  marine  type,  of  1,900  indi- 

cated  horsepower,  built  by  the  Neafie  &  Levy  Ship  &  Engine 
Building  Company.  Philadelphia.  This  engine  has  cylinders 
1".  27  and  44  inilii-s  :ii  diann.ter,  with  a  'Ir^kc  of  24  inchrs. 
There  are  two  doM'ilc-rndril  marii^f  boiKrs,  liuili  l.y  ihe 
Manitowoc  (Wis.)  Div-lJ-irk  Compar.y,  11  ifci  6  niches 
diameter  by  18  feet  long,  with  eight  corrugated  furnaces.  The 
instaltation  of  engine  room  auxiliaries,  such  as  condenaing 
apparatus,  pumps,  electric  lights,  etc,  is  most  complete  and 
well  anmged,  the  engtae-room  space,  m  toct,  resembling  tint 
of  a  small  ocean  Hner. 

On  die  ttpper  deek  to  a  pilot  bouse  with  large  plate  glaas 
windtowa.  where  are  arranged  all  the  leven  whidi  control  the 
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ition  of  Ihe  dredge.  H«re  arc  al»o  pressure  and  vacuum 
g»gt*  for  all  {>ur|iosrs.  inilicalinK  t-xartly  the  work  that  is 
bein;;  doiir. 

The  suction  pipe  is  carried  by  a  very  siroiift  suel  frame, 
and  is  fitted  with  a  powerful  cutter  for  di(;g>nR  the  clay. 
This  cutter  is  an  improved  development  of  a  number  of 
earlier  machines,  and  has  demonstrated  its  efficiency  by  being 
able  to  handle  the  heaviest  clay  up  to  the  full  capacity  of  the 
pump.  It  is  0  leet  in  diameter,  and  weighs  about  nine  Ions, 
being  formed  of  eiKhl  steel  blades  of  peculi.tr  curvaluie  cast 
in  one  piece,  and  luiving  renewable  hard  steel  cutting  cdgcii 
atlached.  The  mechanism  for  driving  and  feeding  this  cutter 
is  of  the  most  powerful  description.  The  secret  of  success 
of  this  dredge  is  that  (he  excavation  of  ihe  stiff  clay  is  done 
by  an  eflicicnt  cutting  tool  that  will  not  clog,  and  provided 
with  a  powerful  feed,  the  main  pump  being  employed  only 
for  transportation  of  the  spoil.  .A  capacity  rate  c:f  .t.ooo  cubic 
yards  per  hour  has  frequently  been  reached  in  clay,  the  entire 
tinder  side  of  the  discharge  appearing  as  cuntinu<ms  shces  of 
blue  clay,  some  of  the  pieces  being  four  or  five  feet  long. 

One  of  the  most  serious  problems  to  be  dealt  with  was  that 
of  the  floating  pipe  line,    This  is  the  most  seaworthy  pipe 
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line  on  the  lakes,  and  is  formed  of  semi-submerged  steel  pon- 
toons about  100  feet  long,  connected  by  ball-and-socket 
joints,  having  spring  connections  of  great  strength.  Long 
lengths  of  ponti>oti  were  necessary  to  give  steadiness  in 
waves,  and  a  yielding  connection  was  essenti.il  to  relieve  (he 
joints  of  the  great  stresses  due  to  surging.  The  springs  are 
of  locomotive  draw-bar  size,  and  arc  arranged  similarly  to 
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railway  car  drait  r:gB:ng,  'l  licre  SK  lllO  tension  anJ  curii- 
prc.-.6ion  ipnnRS  10  cfpiitn.;  liic  side  deflection  o(  the  joint. 
In  \\:ivc  ,ic:iLMi  t;-.i5  i):[>i'  hm-  i^  v<Ty  Siitisf  icl' tv  A  >p«cial 
fangc  cnnncction  is  [iroviilctl  at  the  dredge,  40  that  the  pipe 
hnc  can  be  instantaneously  disconnccttd  from  the  dredge  at 
any  time,  simply  by  putting  out  a  toggle  lever.  On  «everat 
4KCUi01U,  when  it  became  loo  rough  {or  the  dredge  to  world 
4nrittK  to  the  difficulty  of  dUchugiiig  over  the  breakww, 
Ae  pipt  line  «m  diieoMiHeted  aad  toiMd  to  harbor  br  a  toe* 
thrmgh  a  rough  aca  which  brake  ever  both  tug  and  pipes 
«oatin«on«ly.  with  no  harm  whatever  to  the  pipe  line.  TheM 
occasions,  however,  arc  relatively  rare,  and  the  operation  of 
the  dredge  has  proved  not  only  (hiit  the  clay  of  the  bed  ot 
Lake  Michigan  can  be  drcik'.<  i  t .^  this  mctliad,  but  also  that 
the  seaworthiness  of  both  dredge  and  pipe  hnc  is  sufficient  to 
rcduL  <!  the  delays  on  account  oi  weather  to  a  camp«ratiTciy 
small  amount. 

The  cost  01  the  dredge  was  $148,000  (£30.41^).  When  at 
woric,  it  is  held  in  position  by  two  spuds,  45  feet  long,  with 
«teel  tips  wcighfaif  ta  ton  each.  The  dredigc  la  not  idf-pro- 
pcUiag. 


Shipboiidlns  in  the  United  States. 
TI1C  Bureau  of  Navigation  of  the  Department  of  Commerce 
aod  Labor  rciorts  the  cmstruction  in  tlw  United  States  during 
fha  calendar  year  igo7  of  1,056  merchant  venels  aggregating 
SOa^SoB  grass  tons,  as  OMnpared  with  1,04s  vcMeb  of  393^1 
torn  in  1906^  and  i,ios4  vesadt  of  916^  tona  in  190$.  The 

MKRCBAirr  VESSKU  BUILT  IN  THE  UNITED  STATE*. 
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is  ver}'  tnarfced,  heing  .ibout  38  percent.  This  imin.-iKe  i^^ 
greater  than  that  of  any  year  .^ince  1855,  which  showeil  .':S.5-4"o 
tooa.  The  only  other  year  in  the  history  of  American  shtp- 
Imildiiit  wbcn  ^  figwe  cjteeeded  SBOfico  tona  waa  in  ifljM, 
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uitli  .;<fi.ri|ti.  In  b,t!.  these  c.i^t-v  more  than  83  peroi.t  "t  the 
tonnage  was  in  ».ailing  vcsscl»,  whereas  of  the  pre»ent  ye;»r's 
twture'i  the  aailing  lamiage  atooiaata  to  only  asuaf,  or  S8 
percent. 

Of  the  total  for  the  year,  not  tcss  than  \yy  sc^els  01  aSj^gj 

tons  are  acconntcd  for  by  the  Great  Lalccs.  This  represents 
S64  percent  of  the  total  tonnage,  which  is  a  falling  of{  m  per- 
centage as  compared  with  the  two  previous  years,  although 
the  total  hike  tonnaige  haa  iiiereaaed.  The  healthy  huraaas  of 
93JB10  tons  (from  MS,ao6  to  3i9Ai6  tooa)  on  the  coaatt  it  vcty 
encouraging,  consisting,  as  moat  of  it  docs,  m  ated  steataers 
(gain  88.627  tons,  from  61,526  to  150,1.-5  tmO.  The  tables  and 
diagram  give  the  results  since  the  beginning  oi  igoa 
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New  steamship  Lines. 

The  Archaia  Steamship  Company  and  the  .\ustro-.\mericana 
Stcanabip  Company  have  Snadc  an  arrangement  whereby  the 
fonncr  will  cpente  atcamcrs  from  Smyrna  and  neighboring 
porta  in  the  Grcdan  Ardiipclago  to  Fttraa,  in  tioie  to  eatdi 
steamers  of  the  latter  line  saiUng  iraai  Fatraa  via  Trieste 
every  ten  days  to  New  Yoilc  and  New  Orlcaoa  shernatcly. 

oi  the  vessels  are  fitted  for  handling  both  passengers  atid 
cargo.  The  sriilinK  lime  from  Patras  to  New  York  is  about 
fiHirteen  days.,  atnl  :ii  Xiu  Orli  n:;-  .il.out  the  same.  This  lat- 
ter port  i*  a  new  iitp.niiirL  t  ir  sii  .iniship  companies  trading 
with  the  levant. 

Two  lines  which  rceentiy  i'cgan  operation  between  Rotter- 
dam and  New  York.  carryiiiK  freight  ;iiiiJ  slecraKf  iia>M'ii- 
v'ers.  arc  the  Russian  Volunteer  Fleet,  with  an  aggregate  of 
.vi,;;^  tons  in  four  veas^  and  the  Rnasian  Ean*  .\siaiic 
Steamship  Company,  with  four  vessels,  amounting  to  19,383 
tona.  The  largest  vessel  in  each  fleet  can  carry  about  1,300 
paasengers.  All  sail  nmler  the  Russian  flag^  and'have  head- 
quartera  at  LibatL  The  ttfvioe  ia  fortnightly  hi  eadi  tat. 

A  new  service  is  hebg  started  between  New  Yoric  aad  the 
cast  coMi  of  South  America  by  the  Lamport  ft  Holt  Lincb 
sailing  under  the  British  flag.  Steamers  .ire  to  be  sent  out 
semi-monthly,  the  first  of  the  new  class  being  the  Vetix,  leav- 
ing N''«  \'"rk  J.imMP.  20.  Ii»8.  The  -hip^  .nil  run  ti>  tlic 
Plata  in  about  twenty -one  days,  including  stops  at  Bahia.  Rio 
dc  Janeiro  and  Santos.  Owing  to  difticnltv  ii;  ■  .St;iif.;iii;  satis- 
factory loal  in  S<inth  .Nnifrica.  the^i.'  m-»mU  ha\e  to  carry 
.iiouuli  from  New  York  (.?.ioo  ton--)  lo  make  the  round  trip. 

A  new  line  is  to  be  siarttil  in  the  near  future  between 
Trieste.  Au5tri.i.  and  Charleston,  S.  C  Regular  scnrice  is  tO 
be  established  for  the  carrying  of  both  freight  and  peawnmra. 

The  Compignie  G^nirala  Transatisntiqae  is  shoot  t»  diwrt 
bom  New  York  to  Montresl  some  of  the  oMer  of  lbs  afa^ 
now  viritlng  the  former  port  This  will  make  regular  service 
bom  Havre,  and  will  be  hi  ^rect  competition  with  sooie  of 
tfie  Allan  Line  steamers, 
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ShiplMilldifiK  In  the  United  State*. 

The  tables  and  diagram  in  another  column  show  a 
vcr>'  decided  increase  for  the  year  IQO-.  as  compared 
with  previous  years,  in  American  shipbuilding.  It 
frequently  happens  that  when  such  an  increase  is  noted, 
for  any  one  year  over  a  previous  year  or  series  of 
years,  the  gain  is  found  to  lie  almost  wholly  in  the  ship- 
building on  the  Great  Lakes.  This  time,  however,  a 
change  has  occurred,  for  the  gain  on  the  Great  I^kcs 
is  only  a  small  percentage  of  the  total  gain  for  the  year. 
It  happens  that  there  have  been  a  considerable  number 
of  large  coastwise  steamers  built  during  the  past  year, 
and  a  few  for  off-shore  trips,  such  as  those  to  Hawaii 
and  Cuba.  Many  of  these  ves.sels  have  excei-dcd  4,000 
tons  in  measurement,  and  the  result  has  been  a  very 
great  increase,  as  compared  with  the  pri-vious  year,  in 
the  constniction  of  steel  steamers  for  salt  water  use. 
As  shown  in  another  column,  this  last  mentioned  in- 
crease, from  61,528  to  150,155  tons,  represents  a  gain 
of  88,627  tons,  or  not  less  than  144  percent. 


If  there  were  orders  or  inquiries  in  hand  which 
might  give  rise  to  a  reasonable  expectation  that  this 
state  of  things  would  continue,  the  situation  would  be 
decidedly  encouraging.  Unfortunately,  however,  the 
boom,  if  such  it  might  be  termed,  appears  to  have  been 
wholly  of  a  temporary  character,  and  it  is  more  than 
likely  that  the  year  1908  will  show  a  very  decided  fall- 
ing off  as  compared  with  1907,  even  though  it  may  pos- 
sibly exceed  the  figures  for  1906  and  for  the  previous 
years,  .\merican  ship  owners  and  shipbuilders  are 
looking  earnestly  to  Q)ngress  for  some  action  which 
would  place  the  United  States  merchant  fleet  upon 
.some  sort  of  a  parity  with  the  merchant  fleets  of  many 
of  the  other  countries,  particularly  in  the  way  of  postal 
subsidies.  If  such  action  is  taken,  it  is  practically  cer- 
tain to  result  in  a  decided  increase  in  the  number  of 
vessels  built,  and  it  is  practically  certain  that  some  of 
these  would  be  for  foreign  service,  particularly  be- 
tween the  United  States  and  some  of  the  South  .Ameri- 
can countries. 

This  is  a  proposition  which  has  frequently  come  up 
for  consideration,  and  a  year  ago  such  a  bill  was  actu- 
ally passed  by  both  Houses,  but  the  Representatives 
made  such  radical  alterations  in  the  original  Senate 
bill  that  when  it  got  back  to  the  Senate  for  confirma- 
tion, it  was  "talked  to  death."  The  measure  has  many 
powerful  enemies,  and  many  friends.  The  main  fea- 
tures comprise  mail  subsidies  to  lines  of  regular 
steamers  to  various  South  American  ports,  with  certain 
conditions  as  to  speeds,  extent  of  service,  and  other 
points;  and,  of  course,  all  must  fly  the  .American  flag 
and  be  built  in  the  United  States.  It  is  confidently  ex- 
pected that  the  pas.sage  of  .some  such  bill  would  act  as 
a  substantial  stimulant  to  the  shipbuilding  industry — 
and  particularly  the  most  important  part  of  it — that 
concerned  with  the  construction  of  large  ships.  An 
argument  of  considerable  potency  was  found  in  the 
recently  developed  inability  of  the  -American  merchant 
marine  to  provide  a  sufficient  number  of  suitable  ships 
to  act  as  colliers  for  the  battleship  squadron,  now  en 
route  to  the  Pacific  coast. 


The  New  York  Motor  Boat  Show. 

The  show  which  was  held  in  the  Grand  Central 
Palace  from  Dec  7  to  Dec.  14,  1907.  was  notable  in 
many  respects.  The  great  variety  of  the  exhibits  and 
their  general  quality  of  interest  drew  a  very  large 
crowd  to  the  afternoon  and  evening  sessions,  while  the 
demonstrations  in  the  morning  and  afternoon  gave 
food  for  much  thought  to  those  who  attended  the  show 
ffir  the  serious  purpose  of  looking  into  the  subject  from 
the  point  of  view  of  prospective  purchasers. 

Particularly  prominent  were  the  smaller  types  of 
boats,  with  engines  of  from  i  to  10  horsepower,  and 
speeds  from  5  to  8  miles  per  hour.  The  prices  marked 
on  boats  of  this  character  were,  in  many  cases,  sur- 
prisingly low,  due  largely  to  their  being  turned  out  to 
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identical  |)attems  in  considerable  niin-.lx:rs — manufac- 
tured, in  other  words — and  to  the  tact  that  standardi»- 
tion,  particttlarty  in  the  engine  department,  has  brought 
about  a  very  substantial  redf.ctinti  in  the  cos;  of  niaiui- 
facture  during  the  Ust  two  or  three  years.  Boats  of 
this  type  cany  engiaea  of  very  staunch  build— quite 
different  from  thf  lipht,  and  in  mnny  rnjcs  rickeU-.  cri- 
gines  carried  by  the  modem  automobiie.  As  a  result, 
iht  motor-boat  engines  can  be  depended  upon  to 
operate  hour  after  hour  with  very  little  care  or  adjust- 
ment, as  compared  with  which  many  of  their  sister 
type  are  continually  getting  out  of  order.  The  staunch 
construction  carries  with  it,  of  Qouiae.  acoDsiderable  in- 
crease in  weight,  but  this  is  one  of  tiie  many  features 
which  has  helped  to  reduce  the  cost  of  production,  in- 
asmuch as  the  extremely  light  motors  of  the  other  type 
require  the  utmost  refinemeat  in.  dedgn,  material  and 
workmanship,  and  in  many  cases  an  CXtlcmdy  low 
value  for  the  factor  of  safe^. 

There  were  not  present  this  year  so  many  boats  of 
the  vcr\"  large  and  expensive  t\-pc  as  were  exhibited  a 
yeaj  ago,  but  those  that  were  there  were  of  a  healthy, 
substantial  design,  some  of  them  being  intended  for 
work  in  rough  water  at  a  moderate  speed,  ard  others 
for  high-speed  operation  on  rivers,  lakes  and  such  in- 
closed bodies  of  water  .is  Long  bland  Soond.  The 
main  object  of  ail  of  these  deugns  seems  to  have  been 
the  provirion  of  maximum  comfort  m  minbnum  space. 

there  having  been  only  one  boat  esdiifaltBd  which  WaS 
greater  than  35  feet  in  length. 
Aride  from  the  boats,  there  were  scores  of  engines  of 

all  size."!  anfl  t)T>es,  from  the  smallesf  up  to  as  much  as 
75  or  100  horsepower,  and  a  great  variety  of  what 
might  be  termed  auxiliary  appliaaees,  sndi  as  small 

dynamos  for  lighting,  or  other  electricat  pirrpc^cs,  de- 
vices for  jneasuring  speed,  searchlights,  propellers  of 
both  the  solid  and  the  reversing  type,  reversing  geais, 
and  the  innumerable  odds  and  ends  that  go  to  make  up 
tte  turn  total  of  the  outfit  of  a  modem  motor  boat 


Modern  Marine  Tramportation. 

The  article  under  the  above  heading,  which  we  are 
concluding  this  month,  brings  up  a  subject  which  m 

many  of  it.s  component  parts  has  been  under  contem- 
plation by  various  engineers  for  some  time.  The  culitc 
assemblage,  however,  of  these  parts  into  one  harmo- 
nious whole,  and  their  development  into  working 
shape,  is  a  new  departure,  and  is  one  which  bids  fair 
to  have  a  considerable  future  ahead  of  it.  The  whole 
tiling  is  delightfully  simple  from  the  point  of  view  of 
operation,  and  very  much  can  be  said  in  its  favor.  It 
has  not.  however,  as  yet  had  a  practical  demonstration, 
and,  tmtil  that  comes,  we  cannot  say  with  much  cer- 
tidiii^  jtnt  irint  tiie  tttdmate  outcome  is  to  be. 

The  proposition  to  keep  the  power  part  of  the  equip- 
ment almost  continuously  in  operation  is  thoroughly 


sane,  it  ln'iiig  a  well  rccogiiiired  fact  that  under  present 
conditions  very  many  steamers  are  stationary  consider- 
ably more  dian  one-half  of  dieir  thne,  even  though 
fhcy  may  be  considered  as  busy  vesseh,  and  nia)  be  ^ 
continually  supplied  with  work.  By  laying  up,  how- 
ever, fior  loading  and  unloading,  only  that  part  of  the 
equipment  crimpriscd  by  boats  carrying  cargo,  but  not 
carrjnng  tljc  main  prime  movers  of  propulsion,  we 
are  getting  full  returns  from  the  power  plant,  and  a 
consequently  much  reduced  interest  and  stand-by 
charge  per  unit  of  work  performed. 

The  financial  statement  worked  out  in  the  present  , 
number  has  been  based  entirely  upon  conditions  aa 
dley  exist  to-day  along  the  north  Atiantic  coast  of  tfie 
l.^tn'ted  Sta'.es-  'i'lie  ti_mires  have  been  olitained  from 
thoroughly  competent  and  reliable  sources,  and  we 
are  mformed  tfuit  they  may  be  depended  tipon  with 
entire  Certainty.  The  saving  of  the  electric  unit  system 
as  compared  with  the  ordinary  system,  in  which  a 
singte  steamer  is  used  to  perform  the  entire  work  now 
proposed  for  a  fleet  of  barges,  is  ver>'  marked.  Of 
course  the  figures  do  not  in  any  sense  represent  the 
profits  which  might  be  expected  in  either  case  from  the 
operation  of  either  the  steamer  or  the  fleet.  They  do.  . 
however,  represent  relative  figures  in  a  sufficiently 
exact  way  to  render  such  a  comparison  of  considerable 
value  in  connection  with  the  formation  of  a  program 
for  carr>-ing  into  effect  the  provision  of  such  a  fleet  for 
the  purposes  outlined. 

The  alternative  suggestions  made  for  the  use  of  part 
of  tfie  power  are  interesting,  invohriiig,  as  they  do, 
under  certain  conditions,  the  provision  of  refri.;era 
tion,  electric  lighting,  electric  hoisting  and  various 
odier  functions,  all  from  the  one  main  source  of  en- 
ergy located  in  the  power  brat.  The  use  in  these  cases 
of  absolutely  standard  equipment,  such  as  can  be  pur- 
chased at  any  time  in  the  open  market,  would  make  it 
perfectly  easy,  when  one  vessel  happened  to  be  tied  up 
to  shore  for  the  purpose  of  discharging  or  taking  on 
cargo,  or  fi  r  any  other  purpose,  to  make  proper  elec- 
tric connections,  and  thus  continue  all  these  functions 
witiKmt  more  than  momentary  cessation  wMle  the  con- 
ncctions  .-ire  bcinK-  made  Tn  thi';  wav  transportation 
of  perishable  fruit  products,  necessitating  tile  use  of 
medianieal  refrigeration,  could  be  carried  out  with 
perfect  safety  to  the  carq:o,  .iiid  with  a  reasnnab^c  ex- 
pectation tliat  it  wouh!  be  found  upon  delivery  to  be 
in  goixl  fihapi'. 

The  whole  proposition  is  one  which  certainly  merits 
a  practical  investigation  and  dcmonstrati' n  of  its  capa- 
bilities, and  it  is  to  be  hoped  that  some  enterprising 
manager  of  a  transportation  line  will  see  fit  in  the  not 
distant  future  to  give  it  a  thorough  trial.  It  is  a 
system  wli-ch,  once  started,  would  readily  lend  itself 
to  indefinite  expansion,  and  hence,  if  it  should  prove 
even  half  as  successful  as  its  promoter  expecu,  there 
should  be  a  steady  increase,  after  once  the  entering 
wedge  made  itself  manifest  as  a  dividend  earner. 


Digitized  by  Google 


94 


International  Marine  ELnf^ineering 


l-EBKLAKY,  lyoft. 


Progrcis  of  Naval  Vessels. 

The  Bureau  of  Cunstriiction  :iiul  kcpair,  Navy  DcparCnKiit, 
Te[K)r:».  Dec.  lo.  li/)7.  the  following  percentage  of  compleliuii 
of  veiicis  for  the  United  States  Navy : 
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is  of  their  specially  designed  single  ti.xcd  eccentric  or  "ellip- 
tic" type,  all  the  working  joints  being  made  adjustable.  Thit 
type  of  \alve  gear  is  said  to  be  much  superior  to  the  ordinary 
link  moliiin,  there  being  no  sliding  working  p-nrts,  but  pin 
joints,  which  are  easily  adjustable  for  wear.  Ample  siuriace 
i«  provided  throughout,  and  as  it  is  a  very  easy  working  gear, 
it  will  run  .1  long  time  coniinuouUy  without  needing  adjust- 
ment. It  i$  also  said  to  give  a  better  steam  distribution  than 
the  link  motion,  and  is  very  easily  handled. 


"AKTlppa"  FIttlfiK*  Wrench. 

;\  drop-forged  wrench  for  use  on  pii>e  littings,  which  get* 
into  the  light,  narrow  places  and  biles  on  irregular  turfaces 
where  a  broader  chain  wrench  would  fail,  is  being  placed  on 
the  market  by  J.  H,  Williams  &  Company,  150  Hamilton 
avrnue,  Hmoklyn,  N.  Y.  It  is  claimed  that  this  wrench  greatly 
rrilucf  5  the  trouble  and  annoyance  which  is  alw.iys  occasioned 
when  handling  short  nipples  and  fl.ingc  connections,  or  jobs 
with  a  variety  of  outlets.  The  wrench  has  a  narrow,  powerful 
jaw  for  both  pipe  and  fittings.  The  "Agrippa"  wrench  is  the 
outcome  of  the  Vulcan  chain  pipe  wrench,  which  has  stood  the 
test  of  many  years'  service. 


Small  Steam  Yacht  Engines. 

Messrs.  W.  Sisson  &  Co  .  Ltd.,  Olouci-ster.  have  confined 
themselves  chiefly  to  high  speed,  high  cl.iss  machinery  for 
yachts,  lannches,  tug  boats,  passenger  and  small  cargo  ves- 
sels, and  also  make  a  specialty  of  small  side  and  stern  paddle 
wheel  machinery. 

The  illustration  shows  a  compound  non<ondensing  en- 
gine of  z8o  indicated  horsepower,  fitted  in  the  Windermere 
launch  EUin,  and  giving  her  a  speed  of  24'A  statute  miles  per 
hour.  This  engine  is  supplied  with  steam  from  a  loco-marine 
type  boiler,  at  190  pounds  working  pressure.   The  valve  gear 


This  wrench  is  made  of  all  wrought  steel  with  drop-forged 
jaw  given  a  f^>(^  temper,  and  perm.-»nenlly  fastened  in  a 
milled  pocket  to  a  solid,  forged-steel  handle.  The  chain  is 
longer  than  in  wrenches  made  for  pipe  only,  so  that  it  may 
easily  take  in  large  fittings,  and  is  hand  made  .so  that  there  is 
no  danger  of  flaws.  This  chain  swings  from  the  center,  and 
can  be  used  on  eitlicr  side  of  the  jaw. 

A  New  Expanolon  Joint  for  Ammonia. 

The  practice  of  providing  for  expaiii^iun  and  contractioa  in 
ammonia  work  is  increasing,  particularly  on  long  lines.  A 
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device  for  this  purpose  which  li)  well  adapted  for  marine  work, 
-on  account  of  its  compactness,  is  the  exihitision  joint  which 
has  recently  been  placed  on  the  market  by  the  Crane  Company, 
Oiicago. 

This  device  consists  of  a  serai-stecl  body,  with  a  sleeve  made 
■of  extra  heavy  wroiiRlit  pipe.  To  prevent  the  joint  from  pull- 
ing apart  the  sleeve  is  recessed  near  the  end,  and  a  split  ring 


inserted.  Should  the  line  give  way,  this  ring  cushions  against 
the  bushmg  in  tlte  bottom  of  the  stuffing  box,  thereby  holding 
the  sleeve  in  place.  As  the  gland  sttids  are  made  very  heavy, 
this  construction  accomplishes  the  same  purpose  as  tierods, 
-with  considerable  saving  in  space. 

The  sleeve  is  threaded  to  make  an  ordinary  connection.  The 
■other  connection  is  made  by  screwing  the  pipe  into  the  body, 
which  is  recessed  to  take  a  sqnare  one-piece  rubber  gasket. 
The  gasket  is  drawn  up  with  a  gla^d,  forming  a  perfectly 
tight  joint  without  the  use  of  solder  or  litharge.  The  stuffing 
box  is  made  with  generous  depth,  so  that  repacking  is  neces- 
sary only  at  long  intervals. 


A  Two^ycle  Motor. 

The  Mianus  Motor  Works,  Mianus,  Conn.,  has  brought  out 
4  new  model  marine  motor  for  1008.  made  from  new  designs 
■»ni  patterns,  but  retaining  all  of  the  previous  features.  It 

is  of  the  two-cycle,  two-port,  makc-and-break  type  of  igni- 
tion.   One  of  the  strong  claims  is  for  extreme  good  quality. 

Nickel  steel  forgings  are  used  instead  of  ordinary  carbon 
-steel,  tool  steel  parts  instead  of  soft  steel ;  cylinders,  pistons, 
piston  rings  and  other  parts  are  ground  to  a  perfect  fit ;  in 


-fact  material  and  workmanship  are  said  to  be  fully  equal  to 
motors  used  on  high  grade  automobiles. 

To  take  care  of  a  constantly  increasing  business,  the  builders 
have  just  completed  a  new  machine  shop,  built  entirely  of 
concrete  and  steel.  Power  is  supplied  by  a  60-horscpower 
Sas  producer.  The  new  shop  will  enable  them  to  more  than 
-double  their  present  capacity. 


TECHNICAL  PUBUCATIONS. 


Present  Day  Shipbuilding.  By  Thomas  Walton.  Size, 
654  by  KJi  mches.  I'i.Kc.  224.  Figures,  163.  1907.  Philadel- 
phia :  J.  B.  Lippmcoti  Company.  Price.  $3. 50  ncL  London : 
Charles  Griffin  &  Company,  Ltd. 

This  work,  which  is  divided  into  four  chapters,  is  based  on 
Oiaptcrs  nr.,  IV.,  \T.  and  VII.  of  the  author's  "Steel  Ships," 
the  material  having  been  revised,  enlarged  and  especially  ar- 
ranged to  form  a  complete  manual  in  itself.  The  preface 
starts  out  with  the  remark  that  in  genera!  the  appearance  of 
the  hulls  of  merchant  steamers  has  not  changed  much  in 
recent  years,  but  that  internally  very  decided  improvcniems 
anil  numerous  modifications  have  been  made  in  ship  construc- 
tion. These  have  been  largely  in  the  way  of  getting  rid  of 
obstniclions  in  the  holds,  sudi  as  beams,  pillars  and  cumber- 
some siriiigers.  It  is  with  this  new  type  of  construction  that 
the  work  particularly  deals. 

The  first  chapter  is  very  brief,  and  is  devoted  to  the  classi- 
fication of  ships;  the  second  chapter  outlines  the  principal 
features  and  the  altenialivc  modes  of  ship  construction:  the 
third  and  fourth  chapters,  which  are  of  about  one  hundred 
pages  each,  take  up,  respectively,  tv-pcs  of  vessels  and  details 
of  construction.  I  ndcr  the  heading  of  "types"  we  have  discus- 
sions of  one,  two  and  tlirce-deck  ships;  spar  and  awning  deck 
vessels,  and  the  various  modifications  of  these  types,  with 
description  and  illustration  of  the  principal  structural  features 
of  many  noted  ships  under  these  various  headings.  The  de- 
tails of  construction  lake  np  the  subject  in  a  vtry  compre- 
hensive manner,  with  great  numbers  of  sketches  illustrating 
the  various  methods  of  connecting  plates  and  forming  certain 
portions  of  the  ship's  structure.  The  riveting,  butts,  frames, 
floors,  beams,  keelsons  ami  Ntringers  are  given  close  atten- 
tion, while  the  work  goes  then  into  miscellaneous  details, 
nidders.  masts,  bilge  keels,  pumping  devices,  etc. 

The  great  numlwr  of  illustrations  makes  the  work  particu- 
larly valuable,  and  it  is  based  on  the  very  latest  practice  in 
its  particular  line.  Among  the  illustrations  mi^t  be  men- 
tioned an  expansion  of  the  outside  shell  plating  of  a  large 
vessel,  showing  the  arrangement  of  plates,  butts,  bulkheads 
and  decks. 

Sea  Terms  »nd  Phrases:  Knglish-Spanish,  Spanish-English. 

By  Gr.ih.-im  Hewlett,  R.  .N.  Size,  zV,  by  4  inches.  Pages,  36a 
190K.  Philadelphia :  J.  D.  Lippiiioott  Corapanv,  Price,  $1.25 
net.   London ;   Charles  Griffin  &  Company.  Ltd. 

This  is  a  pocket-sized  glossary  comprehending  marine  and 
general  terms  in  Spanish  and  Hnglish.  and  is  intended  for 
the  use  of  naval,  army  and  merchant  marine  periple  who  oc- 
casionally come  into  contact  with  Spanish-speaking  nations. 
"The  vocabulary  has  been  brought  as  nearly  up  to  date  as  pos- 
sible, but  many  old  sea  terms  have  been  retained,  as  they  are 
frequently  found  in  Spanish  literature,  and  are  not  well  taken 
care  of  in  the  usual  Spanish  dictionaries.  At  the  end  of  the 
work  will  be  found  papers  of  a  Spanish  merchant  ship  in 
Spanish,  wilh  corresponding  translation  into  English  on  the 
opposite  pane.  Following  this  is  a  tonnage  certificate  or  a 
certificate  of  measurement,  with  corresponding  translation; 
also  a  bill  of  health,  and  tables  of  relative  ranks  of  officers  in 
the  SpanisJi  aii<l  British  navies  and  armies. 

Marine  Boiler  Management  and  Construction.   By  C.  E, 

Stromcyer.  Size  6  by  9  inches.  Pages,  404.  Figures,  452. 
London  and  New  York.  1907:  l-ongmans.  Green  &  Company. 
Price,  lis.  net  ($4.00  net). 

This  is  the  third  edition  of  a  work  which  was  issued  first  in 
if'93  It  deals  entirely  with  the  return  tubular  boiler,  popularly 
known  as  the  "Scotch"  boiler,  this  type  having  stood  the  test 
of  nuiny  years  of  operation.  The  main  addition  in  this  edition 
has  been  along  the  line  of  materials  and  belter  methods  of 
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wnrkiii);  them,  due  to  a  belter  knowledge  of  their  structures 
and  elements.  This  includes  a  study  of  the  microscoitic 
structures  of  various  steels,  and  also  a  study  of  gu  niulysis 
and  its  relation  to  the  up-tike  and  funnel. 
The  work  is  divided  into  eleven  chapters,  the  last  two  of 
.  which  siminurice  the  bQilcr  rules  of  Uoji't  Register  and  the 
Board  of  Tiadc^  The  other  chapter*  oovcr.  respectively, 
boQcr  mamgemm^  steam  and  wmter,  eorraaioa.  fuels  ami 
coaibimiou.  heat  ttaniiiitHioik,  ftrengtii  of  malarialii : 
iei,  MIcr  caattiuetkMi  and  deugn.  Theaunciw 
are  an  in  the  nature  of  sketches,  showms  the  various  fiarta  and 
the  strains  to  which  they  are  subjected,  and  the  methods  of 
achieving  definite  results  from  given  material.  The  subject  of 
riveting  comes  up  for  extensive  treatment  unilcr  the  Iic.Tding 
of  "Boiler  Constnlctioo."  A  comprcbensive  index  at  the  rear 
of  the  voliiiM  makes  k  easy  of  reference. 

Bngine  Room  Chemistry.  By  Augustus  H.  GilL  Ph.  D. 
Site,  4'A  by  7  inches.  Pages,  198  Figures,  47.  New  York 
and  London,  1907 :   Hill  Piibl;=liing  Co:r.;>inv    Prio-.  St  (.i<  ). 

This  little  book  is  desiprtuil  tu  pl.-icp  ■he  >imfile  Lhcmistry  of 
tlir  i-iL).r-M'  rrvim  .it  llic  ..-i  luin.'ir: il  ni  tho  prMj.'rc^-i\ c  t\pc  of 
engineer  who  wishes  to  hate  ati  the  ins  and  outs  cf  1-;-  pro- 
fession at  his  linger  tips.  The  aim  of  the  book  is  to  ciKiblc  the 
engineer  to  acquire  such  knowledge  regarding  the  proper 
working  of  his  plant  as  will  enable  him  to  save  money  for 
the  emjiloyer,  and  to  increase  the  cfficiencjr  of  operation.  It 
spedel  point  of  the  qualitie*  of  lubtkantt  md  of  Ihie 
1:  alio  tN  quality  of  fuel  and  feed-water. 
It  is  divided  mio  seven'chaplen,  and  mdudei  aratsrscs  cf 
fuels,  gas  and  lubricants,  as  wet!  as  a  discussioo  upon  botler 
scale,  pitting  and  corrosion,  and  ttpon  the  various  pbjrsical 
and  chemical  proprrttr^  of  rm.KT.il.  .mimal  and  vegetsble  oils. 
A  good  index  renders  it  easy  of  access. 

Hm  Mechanical  WofM  Blectffeal  PoCkctbook  for  igeS. 
Sise.  W  6  indias.  Fi«B.  sc.  FigareSt  sa  Uandiester: 
Emmott  k  Cosnpany,  Ltd.  Price,  dd  net 

This  is  a  new  work  of  size  fitted  for  the  pocket,  especially  in- 
tended for  tho*e  in  charge  of  electrical  plants  and  machinery, 
and  for  power  users  and  others  interested  in  the  industrial  ap- 
plication of  electrical  power.  .Xttention  li.i*  been  pirlicularly 
directed  to  the  nirchaiiiral  side  of  electrical  enRincering.  with 
fnll  discussions  of  such  m.ittcrs  as  belt  and  rope  drive,  worm 
gears,  rawhide  pinions  and  electrical  cranes  and  pumping;  bat 
no  attention  has  been  paid  to  telegraphy,  telephony  or  the  de- 
tafls  and  refinements  of  electric  traction  and  dynamo  design. 

Tbn  wock  starts  out  with  a  discussian  of  the  various  dec- 
trieal  units,  going  thence  into  djmsmoa  and  motors  and 
methods  of  distribntiAS  etectrical  etteigy.  Switches  aad  the 
care  of  electrical  machines  and  instruments  are  given  eon- 
9idrr.ible  ntlciition.  particularly  with  regard  to  ilciects  of 
dynamos  and  motors.  A  large  number  of  tables  will  be  found 
in  the  book,  including  wiring,  power  of  dynamos,  various 
maihcniaticil  tables,  metric  conxcr^ion  factors,  etc.  Certain 
of  the  cliapters  take  up  the  siibjcirt  1  ijh..iiiic  and  storage 
b.ittcrics.  electric  mc.iMiring  in>tT»mcnl«,  lamps,  and  a  very 
brief  discussion  of  prime  movers  At  the  end  of  the  work  is  a 
diary  (or  tgoB.  A  complete  index  at  the  beginning  adds  much 
10  the  value. 

List  of  Merchant  Vessels  of  the  United  States,  1907. 

Si/e,  X' S  by  9'  <  inclu'S.  Hages,  408.  W-isliington,  1907: 
Government  Printing  Office. 

'l  ilts  work  i-i  ritx'ifirf!  int,-'  fivr  p:*r!«,  ini-ltidinfi;  s.iiling  ves- 
sels, sir  ,1:11  ■. '-■  ■-.'.■1  ■,  iinri/unl  In-.  ,.|  .\ini-rican  vessels 
and  government  vessels.  Lindcr  the  latter  heading  is  3  list  of 
the  vessels  of  the  United  States  Navy,  giving  the  main  par- 
ticulars of  dimensions,  divlaccnunts,  tomiage.  speed  and 
power;  Ike  msds  m  the  quatteimaster^  and  engineer  dcput- 


ments  of  the  United  St.ntf*  .Artny.  liir  vessels  of  the  revenue 
ctitter  service;  of  the  ligh'tiomr  rs-.ibhshmcnt ;  of  the  public 
health  and  marine  hospital  s-  rvicc,  of  the  Coa^t  :in'i  Gr njelif 
Survey;  of  the  Bureau  of  Fisheries,  and  of  the  Immigration 
Bttreau. 

The  main  part  of  the  work  it  taken  up  with  lists  of  all  the 
merchant  vessels  of  the  United  States,  arranged  in  alphabetical 
order  accordmg  to  name.  Tkesa  three  pant  of  the  woric  show 
the  oflkjal  auniben^  atgnal  temia,  rig,  gmas  and  net  \ 
length,  beam  and  d^lli,  erev,  the  date  and  piw*  ^  < 
tion  and  the  home  port 

Record  of  American  and  Foreign  Shipping.  Si.'e.  8  by 
g!4  ir>fhe^  Pages,  i.too  American  Bureau  of  Shipping,  66 
Beaver  stTiet,  New  York.    Price,  $tS  (^3-1-4). 

The  volume  for  1908^  which  is  the  fortieth  anitusl  issue  of 
this  register,  is  imw  fackig  ddivered  to  subacribers.  The 
rceofd  oontafaw  full  reports  and  particuian  ol  tai$47  vesaela. 
Tanging  from  the  kctdi  to  the  full  powered  tcnnaadantie 

liner,  and  flying  the  (tag  of  every  ttation,  atphabetieal^  ar- 
ranged, with  much  detail  as  to  bnild,  ownership  and  condi- 
tion. Tliis  inf'irnnitinii  fi)rni--  the  hulk  -"if  thi:-  .inri'ial  vo!r;ine, 
twit  it  sho  ront-iiri'i  r'llc-i  for  tlie  cotistractioii  and  c'assifii-'a- 
tion  of  all  rl.i^'-es  of  vi:'.-,i!s,  with  illustrations  and  table?  of 
great  technical  atid  practical  value;  revised  rules  for  the  con- 
struction of  machinery  and  boilers,  electric  iostallatiotlS  and 
refrigerating  apparatus  oa  shipboard. 

The  volume  contents  names  of  vessels  which  have  been 
changed;  list  of  compound  names  arranged  alpbabcticatty  Iqr 
last  word  of  name  tot  zmdr  rcfiereRce;  Hat  of  addrciaw  of 
pnminent  riiiplmilderst  diydixlts  and  BUiiae  lailwayi  of  dm 
tTnitcd  latest  list  of  owners  of  vessels;  all  of  much  value  to 
the  shipping  interests.  The  work  is  approved  and  indorsed  by 
the  important  boards  of  underwriters  of  the  United  States, 
and  is  accepted  by  die  meri  h  ir-.n  and  underwriters  thrT.-.gh- 
out  the  world  ;it  ,1  sitaiidar:!  i '..lisifieation  of  shlppnis  Snp- 
pleinents  to  the  vi^Uime,  issueil  ^omi-mnnthly.  keep  svib'^L-ribers 
informed  of  new  vessels  constructed  during  the  year,  with 
reports  ol  repairs  to  old  vessels,  and  other  naefui  kdbrmaBoB. 


QUERIES  AND  ANSWERS. 

QmesHom  roncsmiiv  mnria*  sngHwmng  wiU  bt  atumnd 
by  tki  Eittor  in  fiUt  ttiimm.  Sack  roaiNHMscafjM  imwr  (mar 
Uu  mam  and  aUrtu  af  M#  wriitrr. 


^5,  _  .'1'  WJi-it  is  tlif  1u 


n'ue  of  wood  atcofao]  in  6.  T.  U.  ^ 


(ie>  WhAt  i»  the  grcBies:  ve^ixiiY  that  can       imparted  (4  ««irr 
ttcam  It    ISO  poands  prcntitr   i>i  connecting   Mvcn)   injrfton  in 
tan4iem'  <»■  C.  E. 

A. —  (i)  The  heating  value  of  pure  or  absolute  grain  al- 
cohol has  been  diffcreutly  determined  by  various  investiga- 
tors, but  the  vahies  range  close  about  12,000  B.  T.  U.  per 
pound.  A  value  11,^4  has  been  often  used  These  values 
must  lie  reduced  wlien  the  alcohol  is  not  purci  to  allow  for 
die  amount  of  water  present.  Thus  we  shall  have  appraod- 
'  the  following  values; 


Percentage  of 
akofaol  by  volume. 
W 
90 
«S 
80 

n 

70 


Htntinjf  value 
per  p  ■■loi.  p.-  T,  U. 
io.««o 
10.080 

7.«» 


For  pure  methyl  or  wood  aloliol  the  healing  value  per 
pound  has  been  determined  at  about  9J00  B.  T.  U.,  or  sli|^tly 
more  than  ditee^uaftert  that  of  ediyl  or  gxam  aleokol. 
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It  may  be  noted  that  the  small  proportion  of  wood  alcohol 
used  ill  doiiatiirod  prain  alcohol  does  not  seriously  affect  the 
hcaf.UK  .jl  t':<-  liittcr  as  compared  with  the  pure  spirit, 

esfiect.illy  II  ccrtam  other  substances  arc  added  in  small  pro- 
poniiHi'.  which  may  tend  to  counterbalance  the  loM  of  heating 
value  due  to  Ibc  use  of  the  wood  spirit. 

(a)  The  greatest  vdocitr  whkh  can  be  imparted  to  water 
by  Item  at  15D  poondt  pKMUK  will  depend  entirely  on  the 
rabtiTa  pnqmtmw  in  which  llw  iMam  and  waler  an  Johiad 
in  tfw  nixing  chamber  of  Ibe  Nijcdpr.  Steam  at  tfalt  preawe 
wonid  escape  into  tiie  atmonphcre  at  a  Telocity  of  some  aJSao 
feet  per  <ccoiid.  In  the  operation  of  an  injector  a  very  com- 
mon proportion  i«  about  IS  pounds  of  water  to  i  pound  of 
steam,  The  combination  ui:i  then  have  a  ii  'r  ily  of  about 
215  feet  j>er  jccond  If  mure  water  is  combined  with  the  steam 
the  M'If'city  w:ll  be  Inwer.  and  it  Icis,  it  will  be  higlier,  up  to 
a  maximum  of  about  2,800  feet  per  iccond  for  a  pure  steam 
jet  In  general,  if  x  it  the  number  of  pounds  of  water  handled 
hf  t  pound  of  steam,  then  the  velocity  of  die  combination  in 
feet  per  aeeond  will  be  abent  ajBw    (t  -I-  *).     W.  F.  D. 


Q,     Saft.^^  isf*  •n(3  aft  crmcvT.int  lurfacf  f on.tiMiiit-ig   tnirine  fn- 

fine,  cyliadm  tt  ftod  40  incKr^  with  inch  iitr<:kir,  Ifci.rr  prrihiiirc 
18  pouiuts  KBiA  receiver  pressure  10  pounds;  low  rrt  ■■11  rr  piston  K« 
no  rail  ro'J,  ^r.4  sirrs  considerable  tra-.itKC  ti  Vi  rji  ;ij;.tn:**.  cylimlrr 
wtll  in  (\4K<inj  tup  center.  Thi-*  tK':i!"  '-lU  »A'irt.  il,.-  N,.it  it  littnl 
or  ia  ft  wawAjr;  ihc  rtigtfve  runs  xmootl.ly  otherwite-  ^iie  spritigi  hotd 
die  piston  ste%df  oaij  a  ahort  whilt;.  «n«n  ther  bave  to  \tc  rcDcwcd* 
Il  thi%  due  to  excessii'e  weifrlit  of  piston?  ffeaM  mform  me  as  M 
tke  proiMr  coiutnictioB,  weight,  etc.,  of  «  pinoa  for  lacb  Mrvice. 

Ja    W*  ft 

Aj—lt  wonId  pnibebtf  Uhn  an  esandnatien  of  tim  eafiBt  to 

ikterminc  the  cause  of  fta  giving  trouble  fai  coonection  wiHi 
the  low-pressure  pistoa  Ffom  what  yoa  say,  however,  we  are 
inclined  to  believe  that  the  seat  of  the  trouble  lies  in  the  con- 
nection between  the  piston  and  the  piston  rod.  Unless  the 
beariiiR  in  this  case  i*  of  considerable  IrnRth  .ind  very  ac- 
OiraleU-  adjusted  you  will  fie  liable  to  have  considerable 
trouMf  i.f  the  sort  indiialed.  It  is  possible  that  tlierc  is 
some  little  play  in  this  joint,  which  would  make  the  piston 
bind  ditfing  a  certain  part  of  dw  atroha; 

Q.  S*l — Will  yoti  explain  with  tVetchea  the  turbine  ijrfteni  tited  on 
the  Cun.ird  linen  ilaurrljuia  ind  Luiitamia.  I  particularly  deatre  in. 
formation  a«  to  the  manner  in  which  the  propeller  la  revencd.  I>  Ihia 
deoc  •Imply  by  Iranafrrrini  die  aiean  from  o««  end  of  the  ahafi  to 
the  other  and  allowiB(  Il  to  cacape?  T.  M.  K. 

A.— The  propeller  ii  reversed  br  aimply  tranafcrriog  the 
■team  from  one  end  of  0ie  tnrfanM  tj/Bndiix  to  'the  otter.  To 


IkhanM  niw 


Cylia4«r 


W»  aheadl  (be  atmm  is  admiued  to  the  iorwaid  ca 
on  suitably  arranged  turhioe  vanes.  The 
:  if  composed  d  eanca  ananged  in  the  eppoait 
and  the  steam  is  admitted  at  the  after  end  of  die  cgrlfaidar, 
means  being  provided  that  steam  cannot  pouiUy  he  admitted 
to  both  ends  at  once.  The  steam  pastes  direct  to  ttie  oondenaer 
through  a  common  exhaust  pipe.  When  not  working,  the 
a 'tern  turbine  revolves  idly  in  a  vaCIUmL  The  sketch  shows 
the  outline  nf  this  arrannemrnt.  E.  M.  S. 

In  actual  oiH-ratioti,  Ihc  -t<am  from  the  throttle  passes 
through  a  ring  or  girdle  of  stationary  gtiide  Wade*,  by  which  it 
is  directed  upon  a  ring  of  blades  or  vanes  mounted  on  the 
rotor  at  an  angle,  mudi  like  the  blades  of  a  wind-mill.  The 
action  of  tiie  steam  gives  this  lotor  an  impetus.  The  steam 
then  paaics  tlirongh  a  sccaad  act  of  guide  blades,  which  diiect 
it  ivoa  a  aaaond  ring  ol  lolor  bladea,  to  which  it  hnparta  a 
fnithcr  iaipetn&  In  thia  way  tihe  aieam  traverses,  in  a  aort  of 
;  path,  the  hngdi  of  the  turbine: 


SELECTED  MARINE  PATENTS. 

Tht  fiubtieulifi*  im  Mt  column  of  a  ^trnt  specification  t 
not  HecessarOy  ill^ijf  t)Klorial  commendation. 

American  palenia  eoopiled  bar  Delbcrt  U.  Decker,  £n« 
iitefad  patent  attoiney.  Loan  ft  Tinat  BniMmg,  Washbigtaob 

D.  C   

SM.-Tl.  DREtWlNG  APP.\HATl.iS.  Tllo,M.^S  K.  GOTH.  SA!< 
FRA.vrjS>.:<i,  CAL. 

Clam. — 6,  In  a  dredser,  a  tubmerged  or  ;).miilly  luiimrrged  pipe, 
and  a  rolarT  Bnail.ahell  ahapcd  difiser  at  the  extrt-mtty  of  laid  pipe, 
aaid  difirer  liarins  a  kinsle  cuttinf  edge  and  a  ttncle  Inlet  openins  la 
ita  periplicry. 

la.  In  a  dredaer  in  which  nalerial  is  drawn  and  forced  thronah  sad 
I  U  iaiBW  pipe  tf  the  ■ctioa  of  ■  hydraulic  pant,  lie  IBS  fsr 


frceina  the  intake  pipe.  coaprMas  a  vwve  located  beyond  the  fiaM 
•ad  aoipMd  to  cloac  lh«  diieharg*  puaac*;  whereby  at  atrcaa  irsai 
tbt  stent  it  forced  bidiwardit  throush  the  iatthc  pipt.  Niaalssa 


aTe,TSS.    BOAT.    CHARLES  H.  MYERS.  BUFFALO,  N.  Y. 

Ctmm.—i.  In  a  hoai.  the  eoobination  vita  a  body  member  hanny 
a  fcattmn  and  a  chamber  dependinf  l>elow  aaid  bottom  of  a  keel  member 
iaeuiej  In  Ihc  body  and  located  below  the  bottom  thereof,  mid  keel 


fearinc  a  poelMt  tstvtsa  ks  odk  that,  mabaa  Iha  dseaediag 
and  faeine  fnthoauie  ■nSSd  wlifc  air  ahaitsfa  IseaHi 

on  oppoiite  >idei  of  the  padoL    Eltht  claint. 

STO.rsH.     HO  AT  VROPELUNG  DEVICE.    WHITING  ARNOLD. 

MANDARIN.  FIJi. 

C/Jii" — J  Tht  combinalion  with  a  fl'ialinc  vcn*l.  o(  a  drivinf  abaft 
provide.^  with  a  crank,  mran*  f"r  muting  aaid  diaft.  a  bar  pivotallv 

connected  n-ith  tin-  v-r;i!iV,  .t  jiaddir  rn  the  lower  end  of  aaid  bar,  anil 
a  afay-rwl  pivoted  lil  ^t*  ]r. v^t-r  rnd  to  the  vr^icl  and  at  ill  upper  end  to 
the  upper  end  of  the  bir  cirrN-ing  the  pyddlr,     r>.i>  r';rnis- 

8T0.»:9.   LIFK  iioAT.   Ronf;uT  A.  hko'.vn.  CHU  Ano 

Oiiwti.  — I.  .\  life  Soil  romr.riiiri;  a  ck'MrJ  (nitrr  'l;rll.  n  nr  jmirr.aled 
within  uid  ihrll  on  an  ixi^  iliiiiiiv.l  li-r  iji!  uiinull, ,  ani  Irre  n  rotate 
with  re»i)cct  to  the  o'.itrr  •ilirll,  %;ti.i  0'it<'r  f-lull  l;<inil  01  nati  circular 
tranavcr»e  section  below  Ihc  aata  of  aaid  car  and  being  cloicr  to  aaid 


car  at  each  aide  attbcaaJtifecmtaadnaaraaadMli  aftiw  1  _ 
than  at  intcmedia{e  salsi^  aad  hsltast  csmasTjamMS  iMgM*  at  mcfc 
aide  of  the  middle  ta  tt*  apaca  >iiami  (he  cw.aad  uH.  dM  laaar  tm- 

being  tpaccd  apart  to  allaw  Ike  car  IS  banc  cm*  to  the  auiv  Mn  he. 


tween  ihens.    Three  claims. 

S71  «5».  TANDKM  TOKPEIX)  TUBF..  T.A\VRENCE  Y.  SPEAK, 
MILTON,  MASS.  ASSIGNOR  TO  ELF.CTRIC  BOAT  COMPANY. 
NEW  vriRK,  A  CORPORATION  OF  NEW  JERSEY.   ^  ^ 

ClMm.—i.  The  combination  with  a  ploriliiy  of  unew  OWW 
ranged  in  landrai  relation,  of  firing  mccbaaua  saioeatee  MB  iM 


forward  tube,  meant  for  eaialilialiing  a  Srlns  MaUfC  from  aa  after 
tube  Ihioush  the  forward  tube,  ane  Irioa  lactaaniwi  a 
tka*  aiier  lube,  wherdtj  a  plnralitr  «f  Htpeaacs  augr  be 
rapid  aiwceaaiaa.    Elenn  claima. 
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•n.;M.    ntOPBLLBR.    ntEOERICK  A.  DOUSE,  SBATTLB, 

WAS". 

.  r?i.'f!it-j  - — Ihii  itivcntioTi  rrlatrs  to  thr  prrtpul^fion  of  m*fine  Of 
atrial  v^t.iN;  ami  its  objtcl  is  the  jirovs-irtn  ot  <ifvicr<  of  this  cfur* 
actt  r  i>iH  hr  .if  *.iriiji>:  -^v<[  i i<  > t m      *. -  ., m^tr '.icl iiin,  and  which 

arr  c;iT';ifilc  'l"  ;irr,  ^lel' i  m       ■.«--r!  .tt  i.-,tr  ui   -ii.-ril  with  a  rrU- 

tnc!y  Mr;i!l  v      •  fiinpti  tti   rt   p-.'A.  r       .  ■  il.t-T  ciiil-   in-  i;ivrnli<"ni  C'tri- 
i:t   .1  Hr«iM<.-   r'|.-i.:c   'Ahu-h  i'-  to  l.^    <v\r;.t    Ir.mi   ti.lr  !«>  ti-lc. 

and   to   ;u-|    .t|{ii;n>'t    ' -ir    I  ir  lyirU    t\a^>\    to    ftroj  <1    the    \  e-^sj  1    tLrougii  a 

S71.4r.T  KF:H,  lU.OCK  I'Oli  SHU'S  THOMAS  H.  ALCORN. 
rillI.AI>KIJ-ni  \.  PA. 

Ciatm. —  1.  In  a  dcvtcr  of  tW  f4nt-icUT  <lrittibcU.  movable  lupportt, 
blocks  carried  bjr  aid  ftu|>fioru,  and  incant  in  cnstgcoBcnt  with  toe  lyp- 


MtU  for  opcralinK  said  aupporti  >hercb)r  the  Uackl  «•  hwwA  and 

lor  rrtlirninc  *ai<l  slH>|v■^t^  to  Ihr-r  noTmal  pMUfldl^  ^tfuk 


«Tl.lf.9,  AU  lOMA  :  U:  C  D.M.ING 
BLlKliU.VG.  lIAMlilKi;,  GKKMANV. 

CiWtn. — Id  a  coaUns  n]i[ijirutu«,  a  flrck,  a  diamlitr  b<r-eaih  tbc  deck 
and  baving  lower  r/iicnina*.  roMet*  wicinn  tin-  chrinilicf.  a  chain  en- 

fafring  the  roller*  and  armr^ftt^d  ii;  a  |>Ui)e  pdfalWl  lo  tlie  dtck.  and 
ucket»  carrird  by  ll-.c  ch^in      <  »nc  claim. 
»7I.6«I.    DKI.yr.K     IdllV   I!  WF.BnER. 
ASSIGNOR  Tl)  AI.KXANM.R  l^ACKHS,  TOl.F.IlO 

Ciaim. — I.  A  hjrjr:.n  t>;  h.i'.  ri.;  i  '.ijcli  in  ^-ir-^,  a  rntarv  hrli^L 

a  drivinf  »hall  Ifirrr-'-i-.   n  -ii:  -1   riMii-itiiic   t-  r   li  t-   ^ha^t  anil 
and  a  Ihruat  bearinn  tai  i!ie  slialt  aJjaccnt  (In-  i-i.,n-,;rig,    ^ix  claim*. 

87!.i>B8.  CAXOE  AWNING.  WILLIAM  I<  SHERMAN.  HOR- 
CHESTER,  MASS. 


AFFARATUS.  AUGUST 


TH  .  rOLEDO.  OHIOl. 


CtoMi.— «.  In 


In  M  •WBiog;  •  nlurtliljr  o(  rltu  earryinc  an  awning  clolb. 
rod,  an  apptr  nMag  antai  (iMlr  m  nM  rti,  •  riM> 


inf  ahew  MOMcd  «n  aai^  red.  a  lower  rib-ring  aecured  to  the  tnae  of 
auB  llm«>  the  to^  of  aaid  aleeve  enipging  witli  aaid  apper  rib-ring 
wlirn  the  awning  ia  opened,  and  maintaining  aaid  rii^  at  a  fixed  dia- 
tance  from  earh  otKrr.    Six  etaima. 

«72.S«9.    BOA  I.     III.AII  TERRELU  COLUMBUS.  OHIO. 

Ahttrad. — Tbc  invention  baa  lor  Ha  object  the  proviiiinn  of  a  novel 
wawiwUoB  for  •  pMrar-iMva*  beM,  Ifca  tMMriKiion  linnu  >uch  iiiai 


tl  r-  arii.in   if  a  1  Tt.i[x Ui: r  rxhauita  the  water  fri/m  in  fr^nt  of  the  boat 
and  the  lolluw  wave,  kieited  up  \3j  ti»e  propeller,  acts  against  an  in- 
  Iku  lb«  faltow  «raw  acu  to  drim 


cttacd  plaae  baMam  m  tuA  wul 
tan  boa*  fomrd.  Tkrct  chfam. 


British  patents  roinpikd  by  Koiiglitoa  ft  Ca,  patent  afCOIa, 
196  High  Uoiborn,  London,  W.  C. 


IMIT.  VAI.VBS.  H.  RUSTAO.  UKD3AY.  CANADA. 
Mrialea  to  valve*  at  the  InM  that  eaa  be  (imind  after  being  acated. 
T|a  aertw  aplndle  ia  in  CBcafltniem  «i(h  a  nut  having  rreesMa  io  ca- 
— irnaai  with  lug*  in  tbc  bonnet  which  coTer*  ilie  body  portion  of 
valve  casing.  A  spring  tend*  to  press  the  nut  down.  Thr  lower 
end  M  Ae  valve  spindle  is  entaraed  and  provided  with  lugs  which  lie 
fat  recenrs  tornied  in  the  ralrr,  the  rmaata  being  larger  than  the  Itajn, 
ia  that  when  ih<-  valve  ia  fully  down,  tta  fwthcr  tanttaf  al  At 
ipindle  in  either  direction  cauies  the  valv*  ta  ba  grow  ad  la  its  aiat  A 
■at  icanca  the  valve  to  tbc  apimllc. 

XABDfEnr  COMPASSCab  a  W.  HEATH.  CRAYFOIDb 

The  gMbal  farire-edgea  rest  in  aaddle  piece*,  eauiiected  hf  hart* 
aoailal  ming*  to  aocbeu  on  brackets,  whidi  arc  auacbed  to  tte  plaaa 

on  the  biiraaele  bowl  by  milled  nuia.  The  ejrttadrteal  rim  o(  ibe  bla- 
aaelt  boeri  ba*  forrard  on  it  *  second  bead.  iMltwuil  tafelcb  and  llw  upper 
baad  eiMad»*  °'     locking  device,  for  Ibe  Uaaacle  top.  which  is 

eperateoby  a  pin  ennging  a  cam  eroove  bi  a  fCtalable  caii.    The  cap 

rotates  ahont  the  stiM.  and  i*  htnitrd  in  its  movement  by  a  notch  in 
Hir  c.-.t>  crmtiiut  a  atoo  on  the  base.  The  glaied  bexel  is  attached  in  the 
comiuiM  howl  Vf  atuoa  thereon  engainne  a  flanec  in  a  rotatable  knob 
on  lac  boat,  an  opening  in _  the  flansc  alWwinK  tite  stud  to  be  in'v;rted. 
Flar  lakiiiff  raiKd  crcMS-oearini:^.  a  Klarc*!  rinK  ii  roLitahly  f;tted  in  the 
caver,  and  has  hinged  to  it  itiEhiinit  lravr>.  or  a  conical  i>ight  tane  may 
be  employed,  provided  with  a  graduated  glasa  disk  atnchcd  to  the 
■Mtal  piiMh  «iieb  ia  rotatable  aa  •    '  ~ 


double  pointer  is  secured  to  the  hall«»  Men  ol  the  van*,  which  mur 
be  clanped  to  iba  apiadlc,  wbicb  canic*  a  fiaed  pointer. 

]>.»«-  BOAT  OISKlfOAGIMG  OBAR.  B.  XKBLOll.  PLAIS* 
TOW.  LONDON. 

The  lioat  ia  aaMMcd  fm  baaba  aaeaicd  to  cbaiaa  attached  to  a 
rotatable  abalt  Vf  onaer  baau  The  aaaita  are  — laaled  ia  hearing*, 
and  arc  prevMad  iiMi  ataa  iiawiatly  atcorad  by  a  lavcr.  Bjr  removing 


a  *top-ptn  and  (ohKag  dewa  tbc  lever,  the  arm*  arc  teleaaed  and  A* 
rataiion  of  the  aballa  rtlcaM*  diatai,  putting  the  weight  of  tbc  b*M  a* 
tbc  second, chada*.  When  the  puU  eooM*  aa  Ihaaa  chain*,  hook*  at* 
drawn^oau  of  tamrairt  with  Hahi.  and  Iba  boat  1*  reieaaad  freai 

the  Ml*. 

iS.»«i.  SCREW  PROPELLERS.  C  T.  H.  FUNDT.  OROSUNOS- 
GADK.  CUI-EMIAGE\,  DENMARK. 

In  propellers  formed  of  blades  find  to  a  relatively  large  huh.  ewdh 


Uade  b  mBI  tenakadinallT  at  the  broadest  end  into  two  parts,  the 
fatoer  lip  bria(  ariaiger  pitch  than  the  outer. 

M.dtl.  STEAM  CONDENSERS  T.  W.  AND  W.  W.  NlfllOLS. 
GATESHEAD.  DURHAM. 

In  a  horifontal  steam  con^lmi^r  of  the  concentrbc  tube  type  the 
Mbaa  arc  allghtly  iacUa*4L  while  various  draiaiag  paatagea  are  provided 
tt  aanr.aS  iiMa  jayMly  the  water  of  caadaaM*^  Tba  aatir  aaA 

itnbeia  favaMd  T 


The  tabat  ata  iaad  to  the  tube  plate*  bv  meaaa  af  Mfferaled  alcavaa 
and  Iliad  aali,  **  amasnacnt  of  which  may  b*  riJgMlv  varied.  Tba 
end  conpartaewt,  dlvioed  by  a  diaphragm,  )*  coaaectcdliy  ducts  with 
Iba  BMia  chamber,  which  is  also  divided  by  a  curved  plate  having  a 
dnla  groove.  Water  flows  through  the  annular  spaces  between  the 
caancamc  tubes,  and  is  earned  by  hafle*.  ifuerled  in  the  end  chambers. 
W  paia  backward*  and  farwardt  Ibroagh  Ihc  coadcaaer. 

l^iaa.  COLLAPSIBLE  BOATS.  C  ADDISON  WaUlAMSON. 
KOOLUNCA.  SUFFOLK. 

Ia  aallapsible  boat*  of  ihe  kiitd  i 
aivaaiawtely  fiat  bottom  and  a  gn 
floiUc  sides,  the.  aeata  have  ten  I 
boat  b  maintalard  la  ba  aaUaSd 


rest  on  the  iii-.ur  ot  t^if  hottmii  of  thr  lioat.  ar.il  ire  ci ■nn<'<: Iril  to- 
gether by  a  ropr.  To  co'.lapw  the  boat,  the  rope  m  pullf-l,  caumng  the 
lei^s  to  ai^nme  a  hiiTirrrlal  piMJlion,  When  the  boat  i«  in  the  open  po- 
sition, the  Tii|^e  1^  tiUrril  iurr  a  hf^tV. 

lO.Sil)  LOADJ.Vi;  AMI  UNLOAIiING  VESSEL.?.  T  fl.  F. 
Mc<  i>.MBIE.  MONKSTOWN,  IH  BLIN. 

For  coaliniE  or  kia<ling  sbipn  at  *ea.  a  tube  is  connected  at  one  end 
to  a  fr«-<li«(l  ajiparafut  on  the  collier  and  at  the  nthcr  end  to  a  ['Lift  10 
Ibt  aid*-  of  a  vr«wl  towed  by  the  co!lM:r.  the  loTit  lrii;«  w.ttefttfrht. 
Bags  of  coal  are  fed  alone  tbc  tube  un  thr  i mIIui.  fliiil  ate  delivered 
into  a  flexible  tube.  wbK-h  c^tnviy^  them  through  the  prrt  mt-a  the 
ves-sel.  Thr  freilittif  A[>;iara1u!i  coim^ts  of  «lide  plate*  which  cf  iiHse  a 
^-tcw  shad  Ami  arc  thus  moved  alone.  piWiinK  tbc  hatf-  in  tfiit.t,  The 
slot  in  Ihc  bottom  of  the  tube  ia  turned  at  rteht  angle*,  and  ao  Ihe 
•IM*  pliica  an  reacbhig  Oia  paiM  atMoantieally  drop  aut  af  aetiaa. 
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This  new  stcnmcr,  whirh  wa<  built  .'mil  ciigiiicd  by  \Vorl<- 
man.  Oark  &  Company,  Liil.,  lk-lfa$t.  It»s  b«ii  cspi>ci.iny  de- 
sired for  the  cirriagc  of  curgo  .-ind  p,i«.!ictigcrs  between  New 
York  and  the  cast  coast  of  SoutJi  America.  She  sailed  from 
New-  York  on  her  tirsi  trip  on  Jan.  2a   It  is  ihc  intention  of 


THE  NEW  BRAZILIAN  I.INER  VERDI. 

The  ship  IS  rated  a  a  two-deck  And  shade-<]eck  sessel. 
schiiDiicr  rigged,  and  lias  a  gross  tonnage  01  6,578  the  Del 
tiinnaKc  being  4.1^^  The  length  is  430  feet  4  Inchon,  with  a 
beam  uf  5.)  feel  4  inches  and  a  depth  of  4J  feet  6  indict.  With 
a  draft  of  24  iVet  lYt  inches  the  displacement  is  ii.ano  tont. 


rioMT   SIDE  or  TUB    ItlTLl   t^fAKaiu^    tslil.!*  or    THR   BRAZIL   LtK«  VCROI. 


her  owners,  the  Lamport  St  Holt  Line,  to  establish  a  scmi- 
nionthly  service,  three  other  similar  steamers  being  now  under 
construction.  The  cnnstniction  of  the  vcs'iel  and  m:ichinery 
has  been  carried  out  under  the  supervision  of  the  British 
Corporation  5urve>or«  to  i|iialify  for  the  highest  cla-*.  in  their 
registry,  while  the  requirements  for  the  Hoard  of  Trade 
passenger  certificate  have  also  been  fully  complied  with. 


ami  the  tons  per  inch  are  46.  When  carr>-ing  dead  weight  of 
7.050  tons  the  displacement  becomes  12,400  ton«.  and  the  drafi 
J<>  feel  i'  1  inohe*.  Wiih  7.940  tons  dead  weight  and  a  draft 
(if  jft  feet  10  inches  the  displacement  is  I2,rx)0  tons.  With 
Sajo  tons  dead  weight  and  Ii,970  Ions  displacement,  the  draft 
IS  27  feet  4' J  inches.  There  arc  eight  water  hallait  tanks, 
with  .T  total  capacity  of  1,095 


Digitized  by  Google 


lOO 


International  Marine  £nitineerinfi( 


Makcu,  19U& 


Special  aiicniion  has  been  given  :li  the  tirst-class  pas^rnger 
accommodation,  which  is  arranged  aii  iilships  on  the  upper, 
shelter,  bridge  and  promenade  decks.  One  very  noticeable 
feature  is  the  great  hcadrouni  uf  9  feel  Ik  i  veen  deck«.  I'he 
fifty-one  Slaterooins  ior  llrNt-clas*  pa-.cngcr>.  .ire  designed  (or 
acconiniodaiing  loj  persons.  Uy  making  use,  however,  of  the 
settees  153  may  he  carried.  Arrangements  are  also  provided 
for  SJ  second-class  and  ig6  steerage  passengers. 

The  large  and  well-appointed  •.tateroonn  arc  arranRrd  along 
the  sides  ul  the  vessel,  and  designed  to  give  the  niiximum  of 
comfort  in  a  hot  climate.  Several  pairs  of  ihi->i'  rooms  have 
communicating  doors,  so  that  they  can  be  ncciipied  as  family 
suites  if  so  de-^ircd.  These  si;iicrooni»  arc  tastefully  furr 
nished  in  mahogany,  and.  the  walls  being  enameled  white, 
have  a  comfortable,  cool  appearance,  which  will  be  much 
appreciated  in  the  warm  climates  for  which  the  vessel  is  in- 
tended. 

The  <lining  saloon  is  a  handsomely  designed  apartment, 
placed  at  the  forward  end  of  tlic  bridge  house  and  extending 
the  full  width  of  the  vessel.  The  walls  are  paneled  in  light 
oak,  with  gold  ornaments,  while  the  ceiling  is  finished  in  white. 
The  fiiniitiire,  which  is  all  in  oak,  of  the  same  shade  as  the 
paneling,  has  been  arranged  on  the  restaurant  principle,  seats 
for  106  persons  being  provided.    This  apartmrnt  is  efficiently 


lighted  by  large  cottage  windows  at  the  fore  and  large  round 
lights  along  each  side.  From  the  after  end  of  the  saloon  a 
well  proportioned  ouk  staircase  leads  up  to  the  entrance  hall 
on  the  bridge  deck  and  the  saloon  lounge  on  the  promenade 
deck.  The  entrane*-  hall  gives  access  to  the  bridge  deck,  at 
each  end  of  which  sheltered  recesses  have  been  arranged,  and 
provided  with  comfortable  garden  scats. 

The  saloon  lounge  on  the  promenade  deck  i<  a  luxurious 
apartment,  the  walls  and  ceiling  of  which  are  finished  in  white, 
the  p.ineling  being  relieved  with  beautifully  painted  medallion 
porlraiti  of  the  world's  famous  musicians,  done  in  Kartulozzi 
»tyle,  the  portrait  of  Verdi,  the  famous  comixisrr.  being  placed 
over  the  piano.  The  furniture,  ctmsisling  of  bookcase,  writing 
tables,  chairs  aiul  settees,  is  in  light  oak,  the  siats  being  up- 
holstered in  taptstrv.  The  room  is  lighted  bj  largr  cott.ige 
windows,  shaded  by  dainty-colored  silk  curtains  The  boat 
deck  affor.ls  ample  space  for  promenailing,  and  r.11  tlii«  detk 
it  the  smoke  room  which  is  handsomely  paneled  and  fiinilshcd 
in  w.ilnut,  the  settees  and  ch  airs  being  upholstered  in  crimson 
leather.  .^djoininR  this  apartment,  a  well-shelterrd  alcove  ha« 
been  built  and  suitably  furnished  with  t.ibles  and  comforjjble 
chairs,  affording  a  plc.isant  lounge  in  the  ojien  air. 

The  sanitary  arrangements  and  the  ventilation  of  all  the 
compartments  have  received  especial  attention,  and  will  be 
found  to  be  of  the  most  up-to-date  and  satisfactory  character. 


a  thorough  system  of  mechanical  ventilation  having  been  in- 
truduced.  Second-class  accommodation  has  been  provided  in 
the  poop,  where  a  number  of  commodious  staterooms  have 
been  arranged  at  the  sides  of  the  vessel,  with  the  dining  saloon 
in  the  center.  The  captains'  and  officers'  quarters  are  located 
in  a  steel  house  situated  upon  the  bridge  deck,  convenient  to 
the  navigating  bridge,  while  the  engineers'  and  petty  officers' 
rooms  arc  placed  along  the  starboard  side  of  the  vessel  on  the 
upper  deck,  convenient  to  the  cngmc-r<.>om  entrance. 

The  four  large  holds  into  which  the  cargo  space  is  divided 
iire  almost  entirely  free  from  obstruction,  the  decks  being 
supported  by  fore-and-aft  girders  in  place  of  the  usual  system 
of  hold  pillaring.  1  his  arrangement  affords  ample  space  for 
the  stonige  of  the  largest  class  of  consignments,  such  as  loco- 
mo'.ives.  railway  carriages,  boilers,  etc.,  while  in  anticipation 
of  this  class  of  cargo  the  hatchways  have  been  constructed  at 
large  aK  possible.  Each  of  the  hatchways  is  equipped  with 
four  steam  winches  of  the  most  powerful  type,  with  a  suitable 
numlwr  of  derricks,  capable  of  handling  a  full  cargo  in  the 
most  expeditious  manner. 

The  ship  is  propelled  by  one  screw  operated  by  a  triple- 
expansion  engine  with  cylinders  28,  47  and  78  inches  in 
diameter  and  a  stroke  of  57  inches.  This  gives  3.830  indicated 
horsepower  with  300  pounds  boiler  pressure  and  a  designed 


speed  of  12.75  knots.  The  speed  on  trial.  Dec  18,  1907,  was 
14.15  knots.  The  crank  shaft  has  a  diameter  of  isJi  inches, 
the  line  shaft  15  inches,  and  the  propeller  shaft  17  inches.  The 
propeller  is  of  bronze,  with  four  bl,ide«,  and  has  a  diameter 
of  iX  feet  6  inches.  It  is  set  to  a  pitch  of  tg  feel,  which  gives 
a  pitch  ratio  of  i.oj6:  the  pitch  is  adjustable  down  to  18  feeL 
The  engine  nxim  is  67  feet  6  inches  long. 

There  are  three  double-ended  Scotch  boilers,  measuring  15 
feet  0  inches  in  mean  diameter  by  18  feet  in  length.  Three 
furnaces  in  each  end  of  each  boiler  make  a  total  of  eighteen 
tires.  These  furnaces,  which  are  corrugated,  have  each  an 
internal  diameter  of  45  inches.  1  he  total  heating  surface  of 
the  boilers  is  i.^^.to  sguare  feet,  with  354  square  feet  of  grate. 
This  makes  a  ratio  of  j8  to  I.  .\  single-ended  donkey  boiler, 
op<-ra;ing  at  no  pounds  pre^^iire,  me.-isures  14  feet  in  diameter 
and  10  feet  <i  inches  long;  it  has  three  furnaces. 

The  regular  coal  bunker  stowage  capacity,  figured  on  a  bisis 
of  4.1  cubic  feet  per  ton.  is  1.415  tons.  On  the  same  bisis,  the 
capacity  of  the  reserve  bunkers  is  tfio2  Ions,  This  makes  a 
total  of  3.207  tons.  It  is  estimated  that  the  ship  will  require 
twenty-two  d.iys  to  re.ich  the  Rio  Plata,  and  that  the  coal  con- 
sumption will  be  65  tons  per  day.  This  makes  t.430  tons,  and 
with  40  tons  for  use  in  the  harbors  nf  Bahia.  Rio  dc  Janeiro 
and  Santos,  the  re<|uirement  calls  for  1.470  tons.  As  it  is  out 
of  the  question  to  obtain  satisfactory  coal  in  South  America 
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at  a  saiisuctury  fiijiirc,  ihe  ship  has  to  cirry  from  N«w  York 
«noiigh  coal  for  the  round  trip.  'Iheiv  is  provided  for  honif- 
v.;.rd  '^taming  1,510  Ions  and  a  margin  of  150  tons,  or  a  total 
oi  i.iJA  This  inakrs  the  total  coiil  rcjjuircment  on  leaving 
New  York  3,130  tons 

The  equipment  includes  two  Hall's  bower  anchors  of  70 
cwt.  each,  and  one  of  67!-i  cwt. ;  a  Rodgers  stream  anchor  of 
3aH  cwt:  a  Roctgtr*  ke^KC  of  g'A  cwt.:  300  fathoms  of 
aK-ineh  stud  link  chain,  and  90  fathoms  of  i  5/16-inrh  stream 
diaiiL  There  are  two  freili  w«ter  tuika,  with  «  otpacity  o< 


THB  HBATINa  AND  VENTILATINQ  OF  SHIPS, 

IT  SrP»IT   t,  WAIKU,    II.   I.  I.  s. 

TCUIS  or  MIATtNC  AttAkAtV*  WtTH  SOI  WATBt. 

Hnt-watt  r  apparatus  for  heating  rooms,  cubiiii,  allcywayf, 
corridors  iud  so  on  may  coiVMSt  dimply  of  )j;pcs  laid  around 
tlie  rooms,  the  saloons,  fti  .  ^nd  ilimuKli  tlit-  <\_iirid'_>rs .  or.  ;is 
IS  more  frequently  arranged,  wliut  are  termed  radiator*" 
may  be  employed.  The  term  radiator  is  a  misnomer.  As  is 
explained  betow,  the  heat  delivered  by  the  beating  appliance  is 
oaif  piftljr  kgr  radiation.  On  tiie  other  hand,  the  plain  pipes 
ibM  were  employed,  in  the  early  days  of  Meata  and  hot-water 
heatinc  are  quite  as  much  radiators  as  the  fonn  d  ipinratiit 
imnltr  ao  denoounatcd.  Any  pipe  ia  which  hoi  water  or  iieam 
b  piMBiv  lives  off  heat  at  a  rate  directly  propoitioaal  to  the 
difctcaBe  of  temperature  between  the  water  and  the  air  on 
(he  outside,  and  again  in  direct  proportion  to  the  extent  of 
surface  exposed,  and  directly  to  the  conductivity  of  the  sub- 
stance of  wliidi  the  pipe  is  composed,  and  inversely  in  pro- 
portion to  its  thickness. 

This  law  in  its  simple  form  is,  however,  applicable  only  to 
small  differences  of  temperature  .md  =in.ill  i.Ju'  -  it  unipcra- 
ture  of  the  surrounding  air.  The  heat  is  given  out  in  two 
ways,  by  radiation  and  by  convection.  Heat  passes  from  a 
heated  body  in  .ill  rl!r«xrtions,  through  the  air  and  whatever 
substances  mxj  -  tir.  inij  it,  by  what  is  called  radiation.  Ra- 
diant heatt  as  the  heat  delivered  by  radiation  is  termed,  has 
die  pecnliar  property  tint  it  passes  throwgli  air  widiout  d^ 
iiverint  much  beat  to  the  moleciiles  of  tlie  air  itself.  Heating 
fnrni  fires,  stoves,  etc.  though  it  is  dne  almost  entirely  to 
radiation,  arises  from  the  fact  that  th^  radiant  heat  is  ab- 
fiorhed  by  the  .->rticle»  of  furniture  in  the  room,  by  the  walls, 
i  t.  .  and  is  .iftcrwards  given  out  by  them,  p.irtly  by  re-r.i  li  i- 
tijn,  partly  by  convection,  and  partly  by  conduction.  In  a  Idi 
tion  to  the  above,  any  heated  body  present  in  air,  as  in  .  to 
room,  cabin,  corridor,  sal'.'on.  etc.,  ^ivcs  ri^e  to  convection  air 
currents.  The  air  in  the  neighborh'.md  of  the  heated  body  bc- 
cotne*  warmer  than  that  slightly  removed  from  the  body  and 
is  poshed  upwards  by  the  weiKlu  of  the  colder  air,  a  fresh 
supply  of  air  takiiif  its  place,  becoming  heated  again,  snd  so 
on.  the  result  being  tiiat  a  continual  circulation  of  air  is  pro- 
duced, until  the  tenperaluTC  of  tlw  room  is  raised  to  that  d 
the  heated  body,  or  *>  iMg  as  heat  is  delivered  to  the  fao^, 
■nd  ii  cariMd  cdff  by  the  sutiotnidiiig  air.*  Every  bealvd  pipe 
and  radfator.  therefore,  gives  off  heal  both  by  ra^tion  and  by 
convection,  or,  as  it  IS  sometimes  termed,  by  ,tir  contact. 

Different  bodies  have  different  radiating  properties.  Ca^t 
iron,  for  instance,  radiate*  0.65  B.  T.  U.  per  ^q'.iarc  •< «  '  ■.■•:r 
hour  for  each  degree  F.  difference  of  temtierature  between  itself 
and  the  surrounding  iitiuoiiiihere ;  wrought  iron,  057  unit; 
rusted  cast  or  sheet  iron,  067  unit.  The  lieat  distrilnil^d  by 
convection  is  independent  of  the  nature  of  the  heated  b<idy, 
but  varies  with  the  form  of  the  body.  Cast  iron,  wrought 
iron,  wood,  etc.,  if  heated  to  the  same  temperature,  give  rise  to 
Hn  same  distribution  of  heat,  but  the  quaittity  given  off  varies 
wMi  tha  form.  The  quanttly  of  heat  delivered  by  aiqr  hot- 


water  pipe  or  radiator  depends  directly  upon  the  difference  of 
temperature  between  the  body  and  the  air,  upon  the  surface 
C'f  ilo'  lioi.tn!  Ii.  d;.  '  xp.  I-  I'd  1. 1  [];.■  :,ir,  and  upon  its  form.  This 
aij.uij,  mill  ; .iil;.iiii>ii,  15  inic  only  for  low  figures.  When 
the  difference  of  temperature  between  the  heated  body  ,itu!  the 
surrounding  air  does  not  exceed  30  degrees  F-,  and  when  tlte 
temperature  of  the  air  surrounding  the  body  does  not  exceed 
60  dcgTccs  F,,  the  above  laws  for  radiation  and  ior  coovec* 
tion  or  air  contact  hold  good:  but  when  the  difference  of  tem- 
perature exceeds  the  above  figure,  and  when  the  temperature 
of  the  air  surroundiRg  tlie  heated  body  exceeds  60  dcgreei 
the  rate  at  whidi  heat  is  deKvered  to  the  air  iiwreasetii  and  at 
a  very  much  more  rapid  rate  than  tiie  incrcasa  of  the  dif* 
ference  of  temperature. 

The  Frcndi  stmml*  Dotong  and  Petit  experimented  upon 
the  subject  tome  years  ago,  and  their  experimental  facts  have 
been  confirmed  by  another  French  sat-ani,  Peclet,  whose  name 
will  hi-  rcnicnit'cr'.-d  111  cotmection  with  the  laws  of  traiiiinLs- 
Mo:i  i  f  hcit  ill  rt  triKiTM  nc  matters,  and  they  have  produced 
'ijiui  very  compln  ;iii.d  fon"i:l;it-,  which  need  not  be  given 
here,  b«it  from  the  results  of  wluch  Mr.  Thomas  Box,  whose 
standard  book  on  "Heating"  is  well  known,  has  worked  out  a 
table  of  what  he  terms  ratios,  represrtitiriK  the  number  by 
which  the  resul^of  the  Simple  laws  referred  to  .ibove  must  bc 
multiplied,  to  give  the  correct  resulu.  Tlic  multiplier  or 
ratio,  as  Box  calls  it.  rangci  from  unity  up  to  siit  That  ia  to 
say,  the  retnlu  obtained  by  allying  tlw  aimpl*  laws  gban 
ahovt^  for  the  quantity  of  heat  dcUvcfed  by  a  hot  water  or 
steam  pipe,  with  a  eertahi  difference  of  temperature,  and  the 
other  conditions  as  mentioned,  liave  to  Ite  muhiplied  fay  a 
factor  varying  from  a  trifle  over  one  up  to  six,  to  ob'_iin  the 
actual  results.  It  will  perhaps  be  sufficient  if  a  few  tigijrcs 
are  given. 

For  a  difference  of  tempcratun  ni  iri^  Aff^rfc--.  ivhich  is  ap- 
proxini-'itcly  ih.-^t  which  would  rulf  bciwim  t:'.-'  iiTiiperutiire 
of  water  in  a  hot-water  radiator  at  173  degrees  F.  and  the  sur- 
rounding air  under  conditions  showing  a  temperature  of  d$ 
degrees  F..  the  multiplier  is  1.4.  For  a  difference  of  tempera- 
ture of  ifio  degrees  F.,  which  is  what  would  probably  rule 
with  steam  heating,  the  multiplier  is  in  the  neighborhood  of 
lA.  Approximatetyp  therefore,  for  die  conditions  of  heating 
by  hot  water  or  alemm,  the  laws  given  above  will  tibow  the 
<|aantity  of  heat  delivered  to  the  air,  when  a  multiplier  of  141 
i<  brought  into  the  equation. 

I'aking  ordinary  working  conditions,  the  formula  for  the 
iiiantiiy  of  beat  delivered  by  a  hot-water  radiator  would  ha 

.if  follows : 

Q  ^  R  (T  —  T,)  X  1.4  +  A  (T  —  T,>  y  1.4, 
where  Q  is  the  quantity  of  heat  in  B.  T.  I',  delivered  to  the 
.«ir  per  hour,  for  each  square  foot  of  surface  of  the  radiator 
exposed  to  the  air;  R  i*  the  rate  at  which  heat  is  delivered 
by  r.idiation ;  A  that  by  conveetion,  anti  7"  and  T,  are  the  tem- 
peratures of  the  radiator  and  the  surrounding  air. 

It  was  mentioned  above  that  the  form  of  the  healed  surface 
exercises  an  influenix  npon  the  heat  d^vered  to  the  air  by 
convection  cnrrenls,  or,  as  it  is  termed,  by  oontact  Thus  a 
sphere  deliveis  very  much  more  heal  per  antt  of  wrbee,  and 
with  a  given  difference  of  temperature,  than  either  a  vertieal  or 
a  horizontal  cylinder.  The  apparatus  most  employed  in 
hcnting,  by  hot  water  or  steam,  is  either  a  horizontal  cyl- 
itirjer  in  the  form  of  pipes  fixed  as  explained,  or  vertical  pipes 
in  the  form*  that  have  been  given  to  radiators  For  hori- 
;ont.iI  pifu-s.  the  (|uantiiy  of  luat  de!ivere<l  ■  tli  ■  lir  in  con- 
tact with  the  pipe,  for  every  degree  F.  difference  of  tempera- 
ture, and  for  every  square  foot  of  surf.ice  of  pipe,  for  the 
pipes  usually  employed,  i?  ns-  fnll-iws:  With  2-inch  pipe, 
0,728  unit;  3-inch,  06j'':  t-nirh.  0J74;  6-inch,  0,523  unit 
These  figures  are  Ae  values  of  A.  For  radiators  the  problem 
is  rather  more  oomplicated,  in  Ae  matter  of  eonvadion. 
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The  French  vavcmii  referred  to  have  ihre^litil  ihe  mailir 
Oilt,  and  have  produced  nmie  foniiiilae  npiihcahle  In  all  caiei, 
as  a  result  of  their  ex|»erimeiils,  aixl  Ihc  ioriniitac  arc  appar- 
ently proiiy  correct  in  practice.  'I'hej  arc  very  complicate^], 
however,  ami  it  will  lie  perhaps  suAiciciit  it  it  bo  mentioned 
that  heat  liberated  by  convection  from  a  sphere  is  coii-ider- 
ably  more  for  any  given  s\irface.  and  in  a  (fiveii  liriic,  than 
from  a  cvlindcr;  and  auain  the  heat  liberated  from  a  hori- 
zontal cylinder,  of  a  K<veii  diameter,  is  ustially  more  than 
from  a  vertical  cylinder  of  the  same  diameter.  The  rates 
for  horizontal  cylinders  given  above  were  taken  from  Mr. 
Box's  book. 

The  rate  with  vertical  pipes  doe*  not  appear  to  have  been 
measured,  but  Professor  Carp«nter*  and  others  have  made 
some  \ery  interesting  experiments  upon  radiators  of  dilTerent 
forms,  heated  by  steam  and  hot  water.  The  radiators  experi- 
mented on  were  of  various  form<,  anirmB  them  those  *howii  in 
the  drawings:  also  some  consisting  merely  of  iron  pipes  of 
different  diameters  anil  different  leiiKlh'i,  arrangei]  some  hori- 
tontally  and  s^nne  vertically ;  also  pipes  and  other  arrange- 
ments with  ribs  cast  on  them,  brass  tubes  pbin  and  corru- 
gated, and  other  forms.  The  net  result  of  the  experiments 
conducted  by  Carpenter,  and  by  others  whose  work  he  quotes, 
appears  to  be  a  liberation  of  heat,  the  combined  effect  of  radi- 
ation and  c<inveclion,  ranging  from  ia$  U.  T.  U.  per  square 
foot  of  surface  per  t  degree  F.  difference  of  temperature  be- 
tween the  heated  surface  and  the  surrounding  air.  per  hour, 
up  to  280  B.  T.  U. 

The  best  results  are  obtained  with  pipes  or  radi-itor^  of 
»inall  sectional  area,  the  highest  having  lieen  obtained  from  a 
plain  wrought-iron  pipe  1  inch  in  diameter,  too  feet  long,  in 
a  single  horizontal  line.  Increasing  the  size  of  the  pipes  or 
the  radiator  equivalent,  though  increasing  the  total  amount 
of  heat  liberated  from  a  given  length  of  radiator  or  pii>e,  de- 
creases the  rate  per  square  fi.>ot  per  degree,  etc  Fixing  ribs 
upon  the  out»i<le.s  of  pipes,  which  has  been  adopted  by  some 
manufacturers,  with  the  idea  that  the  increased  surface  gives 
increased  liberation  of  heat,  are  shown  by  the  experiments 
quoted  bj'  Professor  Carpenter  to  have  the  ojiposite  effect. 
Thus,  a  plain  cast-iron  pipe  without  ribs  liberated  1 54  B'  T  l". 
per  degree  |>er  hour,  while  a  similar  pipe,  riblied,  lil>erated  only 
1.72  units.  Cast  iron  gives  better  results  than  wrougitt  iron,  on 
.iccount  of  its  higher  radi.ition.  apparently,  and  brass  gives  a 
very  low  result.  .\s  mentioned  above,  the  rule  with  practical 
heating  and  vcfitilating  engineers  is  to  estimate  for  a  libera- 
tion of  1.6  to  2  units  per  degree  F  per  sfpiare  foot  per  hour. 
In  the  writer's  view,  in  laying  out  heating  iipplianrcs.  it  will 
he  wise  to  estimate  for  the  lil>eratiun  of  heat  at  a  rate  not 
exceeding  i.j  B.  T.  U.  per  s<iuare  foot  of  surface  of  the  ra- 
diator exposed,  per  t  degree  F.  difference  nf  temperature,  per 
hour. 

It  will  be  easily  understood  that  the  above  are  standaril 
fignre<,  and  that  for  any  given  increase  of  temj>eraturc  de- 
sired, say  of  the  air  in  a  room,  all  that  is  necessary  is  to  con- 
vert the  rate  of  liber.-»tion  of  heat  given  into  increase  of 
tcmper.tti!re  of  air.  and  then  to  divide  by  the  number  of 
degrees  b\'  which  the  air  temperature  is  to  lie  increased  Thu*. 
I  B.  T.  V.  will  raise  by  I  (legrce  F  the  temperature  of  about 
55  cubic  feet  of  air.  if  in  the  nrigliliorhoml  of  (<o  degrees  F. ; 
or,  it  will  raise  the  temperature  of  11  cubic  feet  by  5  degrees 
F.,  and  so  on.  All  that  is  re<juired  to  find  out  what  quantity 
of  heating  surface  is  nccessarv.  is  to  apidy  the  fnllnwiitg 

C  (T—  r,> 

formula :  5"  =  where  5  is  the  radiat- 

55  X  1.5  X  (Tf-T.) 
ing  surface  in  square  feet;  C  is  the  cubical  contents  of  tlic 
mom  to  be  heated,  in  cubic  feet;  Ti  is  the  temperature  of  the 
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air  wlieii  iuat  i>  a|iplied.  I  that  tu  which  it  is  to  be  raised; 
7't  that  of  the  radi  itor. 

In  the  alKive  it  will  be  undcrstixid  that  the  question  of  venti- 
lation has  not  been  considered  at  all.  Heating  appliances  are 
considered  entirely  by  themselves,  and  on  the  supposition  that 
the  common  pr.tcticc  is  followed,  of  placing  the  heating  ap- 
paratus in  any  convenient  |M)sitioii  in  the  odiin,  saloon,  etc., 
and  irre»iK-ctuc  of  any  inechanically-produccd  air  current;  and 
the  heating  effect  prfutuced  by  the  apparatus  is  such  as  would 
follow  on  the  lines  of  what  would  be  called  natural  ventila- 
tion. The  tcni(>eraturc  of  the  room  in  which  the  appliance  is 
tixed  is  raised  to  a  certain  figure  by  the  operation  of  radiation 
and  convection  currents  as  explained,  but  without  any  control 
having  been  exercised  over  the  air. 

.'Msu.  in  the  aNne  formula  the  heating  up  of  air  only  is 
considered  when  the  room  is  cold  and  heat  is  turned  low ;  but 


riiV  <i.— povm v-rrair  akd  «iN(ii.E-Trra  BAniAToas  roa  stkam  oa  hot 
wsria. 

the  formula  also  applies  when  the  rmm  is  at  its  required  tent- 
IH-raturc,  and  the  heating  appliance  has  to  make  good  the  heat 
lost  by  conduction  tbrongli  the  walls  of  the  room,  by  air  cur- 
rents, els'.,  if  T  is  taken  as  the  temperature  to  which  the  air  in 
the  nioin  would  olhernise  fall  in  any  given  time.  This  is 
dealt  » ith  farther  <in.  when  explaining  how  the  heat  lost  from 
the  rootn  is  ma<lc  up. 

.^notller  point  that  should  be  mentioned  is  the  effect  of  the 
velocity  of  the  llnw  of  water  tlir'nigh  the  pipes  The  velocity 
of  the  llow  of  air  over  railiators,  etc,  and  its  effect,  will  be 
dealt  utth  when  disciis^nig  the  heating  of  air,  but  it  may  l>e 
mentiniuil  that,  as  is  well  known  to  marine  engineers,  the 
rate  of  delivery  of  heat  from  a  hot-water  pipe  increases  with 
the  velocity  of  the  water,  up  to  a  certain  figure.  The  writer 
lielieves  that  experiments  have  not  yet  been  made  with  a  view 
III  shi>vviiig  what  the  critical  figure  is,  but.  within  the  limits 
of  ordinary  hot-water  heating  appliances,  every  increase  of 
the  rate  of  flow  tends  to  increase  the  heat  delivered. 

.^nother  point  should  be  mentioned  in  connection  with  both 
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stram  and  liol-watcr  hraling  The  radiator  lias  been  de- 
veloped because  of  the  neccssily  of  arr.inKii>K  a  large  surface 
of  pipe  williin  a  cotuiiarativdy  $tnall  conipa&s,  am]  in  such  a 
form  thai  it  cai\  lie  tixrd  in  ntiiins,  etc..  »'iih'>ut  inconvenience. 
l-'orni3  of  the  radiator  are  shown  in  I'igs.  9.  to  and  II.  As 
'will  be  seen,  the  radiator  is  simply  a  pipe  arranged  in  a  par- 
ticular manner.  A  favuritc  form  c<in*ist«  of  a  number  of 
vertical  columns,  each  column  consisting  of  a  vitigle  pipe,  a 
loop  of  pipe,  or  two.  three  or  four  columns;  the  whole  of  the 
columns  being  held  together  and  standing  on  feet,  raising 
them  a  few  inches  atxive  the  floor.  The  pipes  forming  the 
columns  are  arranged  in  more  or  less  ornamental  form,  and 
their  outside  surfaces  are  given  the  forms  shown,  in  order  (O 
present  as  large  a  surface  as  possible  to  the  air  which  passes 
through  them  and  over  them  .\i  will  be  explained  when 
dealing  with  warming  air  by  means  of  radiator.s,  special  ar- 
rangemeiitN  are  sometimes  nude  to  direct  the  air  over  the 
whole  of  the  surf.ice  of  the  radiator  before  passing  into  the 
room. 

The  columns  of  which  the  radiators  are  composed  are  ar- 


no.  11. — Koinxo'i  luiia:i»  ro«  sitAU  ui  hot  watu,  ceKiiiTiMa  or 
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ranged  with  channcl»  ;it  t<.i)>  and  lioltom,  which,  when  the 
columns  arc  assembled  together,  form  pipes  for  the  steam  or 
water,  both  communicating  with  the  tubular  spacer  inside  the 
columns.  AUit.  as  will  be  seen  from  the  drawings,  it  is  ar- 
ranged in  nearly  all  forms  of  radiators  that  connection  can 
be  made  to  cither  end  of  the  channels  referred  to.  at  top  or 
bottom,  so  that  the  hot  water  or  steam  can  be  brought  to 
either  end  of  the  radiator,  and  where  a  return  connection  is 
made,  that  also  can  be  taken  from  either  end  This  is  the 
usual  form,  but  it  will  be  understood  that  any  design  may  be 
arranged  thai  will  provide  for  the  connection  between  (he 


riC.    12   ftAiUATOR  ro«  IKir  watu  ok  StZAU.     KATIOKAL  lADlAtUII 

cr.HrAKr. 

water  or  steam  supply  and  the  radiator,  and  for  the  circula- 
tion of  the  steam  or  water  through  the  individual  columns, 
and  for  the  connection  to  the  return,  where  there  is  one. 

Radiators  arc  arranged  to  go  into  all  sorts  of  confined 
spaces,  such  as  cibins.  Figs.  12  and  13  show  the  G}lonial 
radiator,  made  by  the  National  Radiator  Cnnip:iny,  of  Chicago 
and  London,  which  has  been  fitted  on  hoard  H.  M.  S.  King 
Edward  VII.  It  is  arranged  to  be  fixed  on  brackets,  seaired 
to  bulkheads,  at  any  convenient  height,  as  shown.  One  method 
of  fixing  to  walls  is  shown  in  Fig.  14.  Its  great  feature  is,  as 
will  be  seen,  the  f.-icl  that  it  will  lie  close  to  a  bulkhead,  or  to 
the  ship's  side.  It  is  made  in  three  si/es,  respectively,  ap,  23 
and  i6lj  inches  long,  all  ijVi  inches  high,  and  2^  inches  deep. 
When  fixed  a  little  way  from  the  bulkhead,  the  space  occupied 


irift    13. — •aIICKV  or  COIOXIAL   tAplATOIIi   PI»II>  VHT1CA1.LT. 

is  very  small,  and  it  can  be  built  into  any  convenient  form, 
several  of  any  size  being  connected  together  l»y  right  and 
left-hand  threaded  nipple,  and  arraiiijcd  side  by  side  verti- 
cally or  hori/ontally.  a<  may  be  convenient  Thu.s.  a  number 
of  llieni  may  Ik-  .arranged  under  the  sfals  around  the  stem  of 
a  ship,  or  in  any  other  situation. 

.'V  form  of  radt.i1or  that  is  a  great  favorite  in  hospitals  is 
filled  with  hinges  at  one  end,  the  valves  p.issing  thrinigh  the 
hinges  so  that  it  can  l>e  turned  back  .igainst  the  wall  or 
brouglit  forward  into  the  room.  It  appears  to  the  writer  that 
this  form  would  also  be  useful  fur  cabins  and  other  confined 
spaces  on  board  ship.  It  is  shown  in  Fig.  t.<;. 
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Kadiatori  can  be  arrunKcd  tu  suit  any  style  of  decoration, 
and  practically  to  fit  any  spare.  Tlivy  may  be  painted  to 
match  the  decorations  of  the  cabin  or  saloon,  and  they  are  fre- 
quently ornamented  in  various  ways,  the  castings  from  which 
they  are  formed  having  an  ornamental  pattern  upon  them, 
the  decorative  work  being  afterwards  added  by  artists.  In 


ria  14. — iiBi  or  iiii<h.c-loov  ■adiatok. 
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the  hot-water  radiator  it  is  usual  to  bring  the  connection  of  the 
supply  pipe  to  the  top  of  the  radiator,  and  that  from  the  re- 
turn pipe  to  the  bottom.  An  air  cock  or  valve  should  be  fitted 
on  each  radiator  at  the  end,  away  from  the  supply  service  and 
at  the  top,  and  it  should  be  seen  that  it  is  always  in  order. 
For  positions  where  appearance  is  not  of  consequence,  at  in 
the  forecastle,  and  in  emiKranis'  quarters,  the  radiator  may 
take  the  form  of  a  grid  of  iron  pipes. 

There  is  another  system  of  hot-water  heating  that  has  been 
fixed  in  some  yachts,  known  as  the  Reck,  which  is  the  inven- 
tion of  a  Danish  engineer  of  that  name.  In  this  system  tlie 
heating  efTect  of  steam  directly  injected  info  a  body  of  water 
is  combined  with  the  effect  of  the  same  steam  passing  around 
a  body  of  water,  on  the  tines  of  the  feed-water  heater.  There 
is  a  boiler  for  generating  steam,  fixed  at  the  lowest  part  of  the 
system  (it  would  be  in  the  stoke  hold  on  board  ship),  and  a 
little  above  the  boiler  is  an  apparatus  termed  by  the  inventor  a 
"reheatcr,"  a  device  similar  to  a  feed-water  heater.  At  the 
top  of  the  system  is  the  principal  heating  .ipparatits  for  the 
water.  It  is  termed  by  the  inventor  the  "circulator."  There 
is  the  usual  expansion  tank  above  the  circulator,  and  imme- 
diately below  the  circulator  is  another  apparatus  called  the 
condenser,  Steam  is  tnknn  directly  from  the  boiler  by  a  pipe 
to  the  reheater,  where  it  pasws  aroun<l  the  pipes,  through 
which  the  return  water  from  the  circulating  system  is  passing, 
and  another  pipe  is  taken  from  the  top  of  the  reheater  to  a 
point  above  the  circulator.  This  pipe  is  curved  around  at  the 
top  into  an  inverted  U,  and  is  brought  into  the  top  of  the  cir- 
culator. From  the  lower  part  of  the  expansion  tank  a  pipe 
paMCS  to  the  upper  part  of  the  circulator,  and  a  second  i<ipe 
i»  also  taken  from  the  lower  part  of  the  expansion  tank  along 
the  upper  portion  of  the  upper  rooms,  or  the  upper  deck,  to  l>e 
warmed,  and  from  this  the  circuLiting  pipes  to  the  radiators 
are  taken.  The  expansion  tank  is  fitted  with  a  cover;  a  second 
pipe  passes  from  its  tipper  part  to  the  condenser,  and  another 


pipe  from  the  uMidi'iiM  t  u>  thv  a.ilcr  >ii;kc  of  the  boiler.  The 
return  pipe  of  the  circulator  system,  which  passes  along  the 
lower  rooms,  or  the  lower  deck,  to  be  healed,  is  connected  to 
the  reheater,  a  second  pipe  conveying  the  heater  water  to  the 
circulator. 

Tlie  working  of  the  arrangement  is  as  follows:  The  cir- 
culator, being  full  of  water  which  has  returned  from  heating 
the  radiators,  is  heated  by  steam  delivered  directly  from  the 
boiler  through  the  pipe  mentioned.  When  heated,  it  over- 
flows into  the  expansion  tank  and  thence  to  the  pipe  forming 
the  Imain  flow  pipe  of  the  hot-water  circulating  system. 
Branch  pipes  connect  the  main  flow  pipe  with  the  return  pipe 
at  the  bottom,  and  radiators  are  connected  to  these  branch 
pipes  in  a  manner  which  ttuy  be  compared  to  the  shunt  system 
in  electrical  work.  The  radiators  are  bridged  or  shunted 
across  a  portion  of  the  vertical  pipe.  The  healed  water,  hav- 
ing passed  down  through  the  vertical  pipes  and  the  radiators, 
returns  to  the  reheater  by  the  return  pipe,  is  there  heated  by 
the  steam  circulating  around  the  pipes  through  which  the 
water  is  passed,  and  thence  again  commences  its  outward 
journey,  passing  up  the  pipe  to  the  circulator,  where  it  is 
further  heated  by  steam,  and  so  on. 

The  condenser  is  similar  to  the  usual  surface  condenser, 
with  whidi  marine  engineers  arc  familiar.  It  consists  of  the 
ordinary  cylinder,  with  a  scries  of  tubes,  arranged  either  in  a 
vertical  or  horizontal  position  as  may  lie  convenient.  This 
device  condenses  the  steam  which  is  delivered  in  the  circu- 
lator, but  which  is  not  fully  employed  in  heating  the  water  for 
the  circulation  system,  and  which  finds  its  way  through  the 
pipe  into  the  expansion  tank,  and  thence  rising  in  bubbles,  in 
the  well-known  manner,  passes  out  of  the  top  of  the  expan- 
sion tank  by  the  pipe  leading  to  the  condenser.  It  is  con- 
densed by  the  flow  of  the  water  coming  from  the  reheater. 
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the  condensed  water  being  carried  off  by  a  pipe  to  the  vvater- 
»p;ice  in  the  boiler. 

It  will  be  n»iliced  that  the  water  receives  heat  from  the 
steam  at  ihrce  places;  in  the  circulator  itself  by  direct  con- 
tact, in  the  rclicttcr  and  in  the  conitciiser.  Further,  the  de- 
livery of  steam  from  the  circulator  into  the  closed  expansion 
tank,  by  setting  up  a  certain  pressure  above  the  water  in  the 
expansion  tank,  causes  the  water  to  run  freely  in  the  circulat- 
ing system,  quite  apart  from  the  circulation  caused  by  dif- 
ference of  temperature,  etc.  The  water-supply  service  is 
usually  connected  In  the  expansion  tank  with  a  ball  cock,  in 
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the  xamU  way,  cold  water  heing  added  to  the  tystem  when  re- 
quireil  ajid  passing  directly  into  it. 

The  advantage  claimed  for  tl>c  Reck  system  is.  ty.31  heat 
wlII  he  got  iij)  ■. cr>  mii,':i  :v.i>rt^  quickly  by  its  aid  tlia:i  wr.h 
thr-  ordinarv-  i-ystcm  of  hot-water  service  that  has  ht-cn  cx- 
p\;<::-rd  Ov.  tiie  nthcr  limd,  it  is  rfitiuT  mr.rt>  imnj/.uMtr-d 
than  the  simple  hot-water  system,  but  the  apparatus  oi  which 
it  is  composed  should  present  no  difficulty  to  marine  engi- 
neer*. The  main  source  of  heat  is  usually  a  boiler  on  ttmn, 
mni,  in  placet  wbere  tftcre  is  no  other  steam  supply,  can,  of 
eount,  he  atcan  ban  die  ahip't  Ixrilen,  or  the  exhanit  ateam 
from  dM  ai|in»  or  raidliKi««t  or  any  other  eooveniaal 

(To  bt  Contmutd.) 


Under  the  plcniim  method  the  air  may  be  snpplied  in  other 

iif  [uMj  wav, :  Fifit.  hy  making  thf  ashpit  practically  air 
tight,  and  ilien  forir^ny  .nto  n  u;r  :n  sufficient  quantity 
and  vinder  the  reqni5it<-  iire^surt-  hvidctitly,  the  (.uily  Cm  »pe 
'■i,t  tht  air  being  IhrmiKh  tin-  t'lKd,  it  nmst  he  ulihzeil  (or 
the  purposes  o:  .■■-in.bii^in d  S-.-'.-oiid,  l:y  inak:nf{  the  fire- 
room  itself  practically  air  light,  and  maintaining  therein  the 
required  air  pressure  by  moms  of  a  fan  of  sufBcient  capacity 
to  constantly  make  good  the  amount  of  air  which,  under 
pressure,  passea  to  the  ashpits  and  thence  through  the  (ncL 
Under  the  vaomm  method  there  la  practically  only  mm 
meona  of  applleatioa— lint  by  (he  iattodutio*  oi  SB  whaoil* 
bivfmfntliefitaceef  adiiauNy.  TUt  ii  oanmonliy  kwnm 
a*  die  Indnced"  or  "BKlhw"  Rwdwd  The  ta  ttet  aetvea 


MECHANKAI.  DRAFT  IN  MARINE  PKACTICE. 

{Concluded.) 

Although  the  term  {circcd  draft  has  hcea  generally  em* 
ployed  to  dittiageith  aitifieial  from  ao-called  natural  draft, 
yet,  peo^tfly  apeafctngf  It  ahotild  be  'deimimiftaled  mcdMoicai 
dntt.  The  reaaoo  U  evident  hi  the  bet  that  the  two  meth- 
ods o(  artificial  draft  production  are  now  classified  as  the 
forced  and  the  induced,  or  niort  proporly  the  plenum  and 
the  sat-uum  methods.  Although  both  were  experimented 
upnn  by  Stevens  in  1827  and  in  the  succcedinjr  years,  yet 
the  former  rcinained  for  a  long  period  practicaLv  the  on'v 
foriTt  in  wluch  mechanical  draft  was  applied.  As  tlic  term 
implies  the  air  under  the  plenum  method  is  forced  through 
the  fire;  that  is,  the  prcaatue  maintained  below  the  fire  is 
greater  than  that  of  the  itmoflphcrc.  Hcace,  the  generat 
term  "(orced"  drali. 


 --am- 


to  niaintain  the  vacuum  which  would  exist  if  a  chimney  were 
cmptoye4  and  its  capacit>-  can  be  made  such  a»  to  handle  the 
gnies  which  result  from  the  process  of  combiistioit  A  ahon 
and  comparatively  light  alack  ntnally  aerrea  to  carry  thiaae 
gaaea  auffideatly  high  10  pcnmt  at  tihcir  barmlcia  eacape  10 
the  atmocphcrc. 

Evidently,  the  method  of  application  to  be  adopted  must 
depend  upon  the  circumstances.  It  cannot  be  s.iid  that  under 
all  conditions  any  one  of  these  three  principal  methods,  or 
their  numerous  modifiritions.  is  superior  to  the  Others.  A 
combination  of  both  the  iorced  and  the  induced  methods,  if 
■.■:upe-ly  C'jiitriilh;d.  niuy  iTive  almost  ideal  results. 

The  closed  ashpit  system  was  naturally  6rst  applied,  be- 
cause of  il<  re.ady  adaptability  to  existing  conditions.  But 
unless  speci.il  art  int'ctiicnts  .irc  provided,  the  air  may  be 
improperly  distnh  ;:ecl  in  the  ashpit,  and  with  intense  draft, 
holes  be  blown  through  the  fire,  and  the  grate  bars  thus 
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overlicitcd  wherever  the  draft  is  concentraucL  The  |»reMure 
within  tilt  ashpit  unl  'Ai'^  iuriiacc  chamber  cans**  all  leakage 
to  be  outward  1  lie  tendency  is.  tlicrifoti:,  t<>  blow  the  ashc$ 
out  of  the  aslipit  anil  the  ilanie,  smoke  ^nd  iutl  out  of  the 
fire  doors,  but  with  ilighl  fITtct  in  tlu-  case  oj  stationary 
boilers  at  niodrtate  rate*  ot  combuslioii  In  the  marine 
Service  inroiu t  iti«nce  from  Ihi)  source  is  a\oided  by  fitting 
the  boili-rs  with  folae  froota,  within  which  the  air  pressure  is 
nuintained.  Bjr  a  proper  inmngencat  Of  doable  doort  and 
dampers,  the  disadvantage  and  danscr  from  flame  it  com- 
pletely overeomc.  The  mere  anmcefflcst  of  dampen  lo 
oonnectcd  to  the  doon  ihat  dicgr  ctm  wkm  the  li  «  doori 
at*  opened  i*  of  snat  advaniace.  The  false  iront  I'unlier 
pref  ents  an  cxcclleiit,  ycl  simple,  meank  of  admitting  air 
above  the  fuel,  a  (eatnre  which  enters  into  most  arrangements 
of  this  character.  The  conditions  which  have  to  be  met  in 
some  cases  of  marine  ;it.i  t  r-j  irt  xemplified  in  Table  V..  in 
which  are  presented  the  n  ,sij,t»  three  te»ts  r>f  the  air  pres- 
sures produced  1  v  (uns  on  the  old  I"  S.  S.  Su-alartt,  which 
was  equipped  with  Kaier's  closed  ashpit  system 


Table  Xo.  VI. — Savisc  by  Forced  DRArr  os  S.  S.  /)ijih\j. 


<'<i«iiHiiii»  ct  0*1  i>«r 

Nulural  dniit  

i;  .DO 
16.21 

7.  so 
7.5^ 

9-73 

Fur  ill 

10.70 
9.31 

forced  draft  

Table  VII. — TEMPtBArvBES  ix  Ti  bes  of  M.vkint  Boii.rii. 


1/ic.nion.  (mm  'reraptr- 

oombuslum  chamber  Btvrr 

I  m.  t,4t6 

*  in.  1,416 

3  ui,  1,405 

4  in.  1,412 

5  in.  1, 

6  in.  1.406 

7  in.  t.40O 
in.  1.410 


1  j(.('Aiit>n,  friim 
combiistiiin  chamber 
I  (t.  I  in. 
xit.»m. 
a  ft. » in, 
J  It.  8  in. 

4  ft.  8  in. 

5  ll.  8  in. 

6  It.  S  in. 
In  smoke 


emper- 
atutr 

1.19" 

1,106 
1 ,011 
gio 
i&j 
7&* 


\  - 


itna  sTATm  camm  cmeiMos  ea-iacii  ran  wira  mwsi 


Taile  No.  v.— AiK 


IN  COMHBCnON  WITB 
or  V.  S.  S.  Svalara. 


Aix  pieaiuiG  in  conduit  1  a.tt;  1  4.76 

Air pmssue in aih|iit   a.oo  i    4.01  i.34 

Air  picisareiniiuiiaoedaor  &ame.|  i.U  |    3.61  a.  13 

Air  s>rcMUre  in  fumact'   1 .63         j .  tS  1.75 

Air  preMUrc  in  uiit.Jtt   0.13         o.to  0.07 

KevolutioBt  of  Imi  per  minute   4J<i-6  |  584. S  476.6 

The  praciiuil  rnults  ui  tlie  miroductioii  o(  the  clo*cd  ash- 
pit system  in  place  of  natural  draft  are  clearly  .shown  in  the 
record  (Table  VI.)  of  four  voyages  of  the  atcamahip 
Damia  under  each  of  these  conditions.  The  total  consump- 
tion of  coal  per  day  was  rednccd  ij  percca^  ivhUe  th  .  time 
occupied  in  making  the  V4^age  was  decreased  nearly  5  per- 
cent i  111-  iMi  ilicul  1(1  application  alxi  iirv-cnis  an  oppor- 
Itinity  whiiii   ii   slian  s  ii!  wiili  the  induced  drail 

syjltiii.  ntii!  in  sonii.  iKcKO  witli  the  i~'.o'.e<l  firC-fOOm  Sys- 
icm.  I'lr  utilizinp  the  heat  of  the  ^.ihie  gif.  ■ 

llif  variation  in  the  rate  absorption  of  heat  frum  the 
pases,  which  talc  s  |il;ic'.-  in  tluii  p.issage  through  the  tubt  > 
of  a  Scotch  type  marine  boiler,  is  clearly  shown  (Table  VH.) 
by  the  results  of  tests  of  a  boiler  worked  at  its  normal 
capocityi  the  rale  of  combustion  of  coal  being  relatively  low- 
only  17  pounds  per  square  foot  of  grate  per  hour.  The 


temi  er.Kiir'.  existing  in  the  combustion  chamber  was  1,644*. 
and  tliit  juit  inside  the  tube,  1,550°,  Experiments  with  one 
of  the  Itabcock  &  Wilcox  watertube  boi;<  rs  of  the  Cincinnafi 
showed  a  li-mperalure  of  escaping  k**' ' '"triiik"  from  »W>' 
10  640",  with  corresponding  rates  ol  conihu-^^lon  or  ly  61  .and 
50.38  pounds  of  coal  per  square  foot  of  grate  per  liour.  these 
results  alt  point  to  a  wa.stelulness  which  may  be  reduced  by 
introducing  additional  devices  to  abstract  a  larger  proportion 
of  the  heat  from  the  gases 

Simplest  among  such  devices  for  lire-iube  boilers  are  to 
tw  dassed  the  Serve  tube  and  the  relarder.  The  former  con- 
sists of  a  number  of  radiating  rib*  extending  the  full  l4Mgth 
of  the  interior  of  the  lube,  and  presenting  extra  svr&ce  for 
the  absorption  of  hrat.  The  latter  is  a  helically  twisted  strip 
of  sheet  iron  of  ionc  pitch,  inserted  in  the  tube,  which 
breaks  ti:>  the  current  of  gas  and  forces  alt  portions  of  its 
volume  inti>  touch  with  the  inner  surface  of  the  tube.  The 
iiilli-encc  1,1  i'lci-  r<'l..ii|<rs  in  liie  c:l^e  of  a  loo-horscpmvcr 
boiler  i^  shown  in  Table  V'llt.  With  the  rapidly  increasing 
use  of  the  watrrlube  type  of  boiler,  the  eCOflOmlC  OppOTtlUlity 
lor  the  retarder  is  rapidly  vanishing 

tn  Other  systems  which  have  hern  extensively  introduced 
in  connection  with  marine  Uiilcrs  tubes  are  interposed  in 
(he  uptake.  Thfougb  these  the  gaaca  pass  while  the  air  is 
forced  or  drawn  across  them  and  down  through  a  lidse  front 
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TaBLF.  VIII. — RtDCCTlON  IS  TtUPEEATLKL  OK  iLVt  CiAstS 
AND  IN  CuAL  CONSUUPnO.V  BY  THE  UsE  OF  ReTAHOKKS. 

Horsrpowcr        Reduction  in  ■rcmperature    Reduction  in  C"oal 


Developed 

of  Hue  Gases 

Consuniptiun 

UegTL-es  Falir. 

Percent. 

5» 

ao 

0.0 

(5 

Si 

0.0 

100 

3-» 

"5 

n 

4-0 

150 

3-3 

170 

3-6 

300 

s 

4-« 

"5 

•6 

8.6 

'39 

"3 

18.4 

to  the  ashpits.  .\  suitable  arrangement  o(  doors  and  datnp- 
ert  provides  for  partial  admission  above  the  fire,  and  for 
opening  and  closing  the  doors  without  objectionable  results. 

The  adoption  of  the  closed  fire-room  system,  in  which  a 
plenum  condition  is  maintained  in  a  practically  air-tight  fire- 
room.  IS  largely  the  result  of  condition*.  It  lends  itself  ad- 
mirably to  the  necessities  of  vessels  in  actual  warfare,  for  it 
is  essential  that  the  openings  down  to  the  engine  and  boiler 
rooms  should  be  kept  as  small  as  possible;  and  in  all  cases 
the  machinery  department  would  be  closed  down  and  the 
air  supplied  by  artificial  means  during  an  engagement.  In  a 
war  vessel  with  protective  deck  and  minute  watertight  sub- 
divisions it  is  extremely  dinicull  where  there  is  a  large  num- 
ber 01  boilers  10  so  arrange  the  blowers  for  closed  ashpit 
draft  as  to  ventilate  the  fire-room  thoroughly.  Fans  in- 
stalled upon  the  closed  fire-room  principle  can  be  easily 
arranged  to  ventilate  the  engine  and  fire-rooms  as  well  as  to 
increase  the  combustion  rate.  They  thus  perfcjrni  a  double 
duty,  and  avoid  the  use  of  a  second  set,  were  this  arrange- 
ment inadmissible. 

The  conditions  existing  in  the  naval  marine  arc.  however, 
decidedly  different  from  those  in  the  merchant  service.  The 
absence  of  the  protective  deck,  the  opportunity  for  open  fire- 
rooms  and  the  greater  space  which  is  usually  available,  gen- 
erally make  possible  the  closed  ashpit  system  in  the  merchant 
marine,  and  thereby  insure  clean  and  comfortable  fire-rooms. 
In  the  case  of  the  warship,  its  maximum  steaming  capacity  is 
seldom  demanded,  and  then  only  for  a  comparatively  short 
time,  as  during  an  engagement.  By  the  employment  of  me- 
chanical draft  it  is  possible  to  construct  the  machinery  within 
the  limits  of  space  and  weight  which  arc  sufficient  (or  ordi- 
nary service,  while  the  reserve  of  power  is  stored  in  the  light 
fans  and  fittings,  instead  of  in  the  cumbrous  boilers  and 
machinery.  In  this  fact  is  summarized  one  of  the  most  im- 
portant advantages  of  mechanical  draft  for  marine  purposes. 

Under  ordinary  cruising  conditions,  where  the  stacks  are 
of  moderate  height,  the  fans  may  not  be  required,  but  they 
must  be  of  form,  construction  and  capacity  sufficient  to  meet 
at  an  instant's  notice  the  maximum  demand  that  may  be 
made  upon  them.  For  instance,  a  vessel  of  the  cruiser  type, 
which  may  be  required  in  case  of  necessity  to  develop  9.000 
to  10.000  horsepower,  may  at  the  usual  cruising  speed  of  to 
or  12  knots  require  only  1.500  to  2.000  horsepower.  These 
conditions  are  well  exemplified  by  the  results  in  Table  IX. 
of  a  series  of  tests  of  the  late  U.  S.  S.  Charleston  at  various 
rates  of  speed.  The  rapidly  increasing  horsepower  with  in- 
creased speed  is  to  be  noted,  as  is  also  the  far  more  rapid 
increase  in  the  power  of  the  blowers,  made  necessary  to 


Table  IX.— Resitlts  or  Tests  or  U.  S.  S.  Charltston 
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Nndr*)  ailM  partoD  o<  coal . . 

meet  the  requircnicnls.  The  relation  between  llie  actual 
ciTiciency.  as  is  shown  in  the  ciwil  per  indicated  horsepower 
and  till-  nautical  miles  per  t<m  of  coal,  is  oi  interest  as  indi- 
cating the  dillicuttics  in  the  way  ol  obtaining  even  a  slight 
increase  of  speed  when  it  is  welt  up  to  the  maximum. 

The  fans  first  employed  with  the  closed  fire-room  fjsteiii 
were  frequently  of  the  inclosed  type,  often  from  necessity, 
because  the  ian  was  placed  outside  the  fire-room.  This  type, 
shown  in  Fig.  6,  has  K'<>clua1ly  gi^en  way  to  a  form  of  con- 
struction employed  in  fans  suspended  overhead  in  the  fire- 
rooni.  in  which  the  rini  or  roundabout  is  partially  or  entirely 
discarded,  although  direct  contact  with  the  rapidly  revolving 
wheel  is  prevenitd  b)  an  arrangement  of  wire  netting.  This 
conslruciicin  is  shown  in  Fig.  7. 

Among  the  advantages  of  the  closed  fire-room  system  is 
that  of  preventing  all  escape  of  (lame  and  smoke  into  the  fire- 
room;  the  leakage  being  all  inward  to  the  fires.  This  ieatuie 
is  preserved  in  some  recent  equipments  in  which  stack 


TniRTT  INCH    KiaOCCO    BLOWBir    ON    STtAM    VACItT    VIRGIKIA.    DlirCT  COM* 
MKCIKO   10   A    [>   av   a-IKru    rtiaRU  tKCIKI. 

heaters  are  provided  without  direct  connection  to  the  blow- 
ers. The  pressure  within  the  fire-room  is,  however.  sufTicient 
10  cause  a  flow  of  air  between  the  tubes  through  which  the 
hot  gases  pass,  and  thence  down  through  false  fronts  to  the 
aslipit.4  as  well  lo  openings  alxive  the  tire.  Pressures  in 
fire-room  and  ashpits  are  thereby  balanced. 

The  induced  .system,  whereby  a  |>artial  vacuum  is  produced 
within  the  furnace,  is  substantially  the  same  in  its  effect  as  a 
chimney,  which  it  most  closely  imitates  in  its  action.  Its 
leakage  ahvavs  inward,  avoiding  inconvenience  (rom  llame 
and  smoke  at  the  fire-doors.  On  shipboard  it  produces  ex- 
cellent ventilation  with  open  firc-rooni.s.  thereby  reducing 
their  temperature.  It  i,s  cleanly,  lends  itself  readily  to  con- 
trol by  the  dampers  which  may  be  introduced  for  the  pur- 
pose, .ind  can  by  simple  means  be  rendered  .nbsolutely  auto- 
matic, requiring  no  attention  whatever  from  the  fireman. 

The  early  objection  to  this  .system,  before  it  had  been  ex- 
tensively adopted,  was  that  the  fans  could  not  stand  the 
high  temperature  of  the  gases  passing  through  them.  The 
best  refutation  of  this  statement  lies  in  the  fact  that  large 
numbers  of  fans  \\a\c  been  rtinning  for  years  under  lhc»e 
conditions.'handling  gases  from  .s<xi=  to  800"  in  temperature. 
Of  course,  these  fans  require  10  be  of  special  construction  to 
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wttbaund  the  heat,  and  must  t>e  provided  with  meani  for 
kecpinR  th(  b«'aring:s  cool.  But  thrse  feature*  were  long  ago 
introduciit,  an']  i<i  <];i\  tf.f  <J<':  r  ii-:.  betwteti  a  fortcil  ..r  an 
induced  ^>^ttm  i>  i  i  Ijv  niide  indi^prndcntly  oi  the  ijucstion 
of  duribihtv  ot  iht  lans. 

The  inducrd  ^y,tcm  presents  an  excellent  opportunity  'or 
ti.f  intrtidiRticn  of  air  or  water  heaters  which  -.\t<i  to  ;il>siijct 
the  heat  itom  the  waste  gases,  thereby  securing  one  of  the 
greatest  possible  cconoitiiet  in  the  modern  boiler  ^ant.  be 
it  on  land  or  ica.  The  reduction  in  temperatore  which  may 
b«  thua  aecitrcd  not  only  increases  the  efficiency  of  the  plant, 
bat  baa  an  apimdable  effect  wpon  tbc  propottions  of  the 
fin;  for  npoa  the  ttmpaatttre  oi  die  air  aitd  gaaet  whidi 
pua  Ihrov^  tiie  fan  mnat  depend  Ita  aiae  and  i peed  to 
aceonpOab  the  dedred  reraitt  in  the  way  of  draft  production. 

Under  the  plenum  or  forced  system,  the  volume  of  air  sup- 
plied to  the  fire  is  substantially  the  same  as  that  delivered  by 
Ihc  fan.  making  no  allowance  lor  k-akigc.  Bu;  -.vt;)!  inducrd 
draft  tlic  I'an  must  handle  a  volumi;  ot  air  and  gases  whicf;, 
althoviKh  the  Eame  in  wcinht.  is  (;reat(T  in  wjluinc  practi- 
cally in  proportion  to  its  increase  in  absolute  temperature. 
DisreRarding  leakage,  the  weight  is  greater  than  the  air  ad- 
mitted, ty  Uiat  portion  of  (he  coal  which  has  entered  into 
chemicri  combination  with  it.  On  a  basis  of  i8  pounds  of 
air  per  pamd  of  coal,  tiiia  additional  weight  amotmta  to  5^ 
percent^  wiiile  with  a  anppiy  of  14  poanda  it  is  4.9  pcrceat 
Thia  incrcaacd  amomtt  may  eater  ^to  any  rcfiiMd  calcak* 
tlbnt  of  fan  capadQr,  Imt  it  is  tnmtcesiaiy  to  go  into  die  de- 
tail of  maiiinc  aUowanee  lor  diffcsvnoe  in  spedfie  cnivity,  or 
for  mointure  in  the  air  or  fnel. 

As  the  capacity  ot  a  hn,  both  in  voIi:me  handled  and 
pressure  procjuccil.  i&  casil.v  \aritd  h.v  a  chatij.'?  in  Speed, 
sufficient  accuracy  is  secured  in  <irii:ii.iry  dcs^Kii  by  consider- 
ing that  air  is  the  fluid  harsdlnl,  and  iV.r.t  ilit  Miiume  i.«  pro- 
portion,it  "n  -Air  af  'i  lute  tenipcraturo. 

Not  many  years  since  i*.  was  asserted  by  a  weli-knowo 
audioritv'  that  "ten  year'  ai;n  nm-  vn  of  cargo  was  carried 
100  miles  for  10  pounds  o(  fuel.  Now— with  thr  grreat  in- 
ercaac  in  aiae  of  ships  and  other  mechanical  impinvcmeiit^i^^— 
t&e  aame  worlc  is  done  for  about  4  pounds  oi  coai."  Aad 
adil  there  lemains  room  for  bithcr  Improvement 


TlM  Qenuii  Itaey. 

Beaimdnc  with  an  act  of  the  Reichstag  in  iSpB,  Germany 
has  been  working  on  a  defidite  program,  worked  out  for 

sex'cral  years  in  advance,  in  connection  with  the  enl.irgeincni 
of  the  navy.  Three  time*  since  (he  act  of  1898  there  have 
U'en  enlargement?  iti  the  program,  and  there  seems  to  be 
now  a  stronjj  sentiment  in  favor  of  placing  the  German  navy 
npon  a  very  high  plane  of  power  and  efficiency. 

The  act  of  l^ifi  contemplated  the  c<ui9triictioM  within  a  few 
ye.'irs  of  twenty  battlfship*,  eiijlit  coas.t  defi'nderj;,  (wclvc  largo 
and  (wrtKy-nitie  small  cruiser-,  bisides  six  destroyers  to  be 
laid  down  annunlly,  A  number  of  these  ships  were  already 
in  being,  and  tlie  prugiam  called  for  the  construction  of 
two  or  tliree  large  ships  evety  year  to  complete  the  tout  num- 
ber. The  act  of  1900  increased  the  battteships  to  thirty-eight, 
the  targe  crntiers  lo  fourteen  and  the  small  cmiscrs  to  thirty- 
eight  The  act  of  foofi  ineneaaad  the  large  cruisers  to  twenty 
and  doubled  the  number  Of  destroyers,  ret|uiriiig  twelve  to  be 
laid  down  each  year.  The  act  of  HX>7  <lecrea«rt1  (he  active 
life  of  all  vessels  from  (he  twenty-five  years  contemplated  in 
previous  pronraiiH  to  twenty  years,  tlicr-lj  .1  'niTiatically 
increasing  the  .imount  of  new  construction  to  t.iki-  the  pbce 
of  vci.wls  passed  into  the  reserve. 

The  program  of  ii)c&  calls  for  a  still  further  increase,  it 
b(&ig  estimated  tint  durinc  the  next  three  yean  there  wttl  be 


built  e.ich  year  three  battleships  and  one  armored  cmiser,  the 
idea  being  that  by  the  end  of  1914  Germany  will  have  com* 

pleted  a  fleet  of  sixtien  hattl(  =  h:;  s  n:  the  Dreadnought  type 
and  five  vessels  of  ih  -  /tiMJiiif  /.-  type.  Six  years  later  it  is 
<t If.',  ili.it  thfie  will  he  a  total  of  forty-seven  kittlr-hipl 
and  twenty  armored  cruiser?,  of  which  thirty-two  b.ii;le«hipi 
will  be  larger  than  the  British  Drcat!r.i'u;^li:  Ii  is  tiius  the 
aim  of  Germany  to  stand  Kcond  to  England,  displacing  the 
United  States  from  this  podtioa. 


SCOTCH  SHIPBUILDINa  IN  1907. 

•r  eisiitMnr  T««te» 

The  year  1906  w:i>  a  rec  urd  ciic  in  shipbuilding,  and  its  out- 
put exceeded  that  oi  ali  /.s  preJecMSors.  It  cannot  be  said 
that  the  output  of  1907  exceeded  that  of  ir.  all  the  United 
Kingdom,  but  it  did  in  Scotland,  whirh  thus  again  sta.ids 
foremost  ir.  all  vw  -ihij^lniildiiif  ceiucrs  of  the  world  Dr.iwing 
together  (he  figures  for  the  whole  kingdom  as  collected  (and  I 
toke  the  figures  compiled  by  Tht  Glasg'iv  Herald,  knowing 
that  thqr  arc  very  carefully  revised)  we  have  the  British  total 
as  ijBas  vcaicis,  i3i4ijl6i  toos  and  1776.768  indicated  hone* 
power;  a  decrease  on  die  year  of  i8l7,6to  tons  and  fiMSS 
horsepower.  The  mimber  of  vends  incraaaad  by  4S4t 
10  die  many  smail  vesads  built.  Hm  table  summarises  dw 
woilc  of  the  year: 

iMrr.  ixK, 

ShiDt.      Too*.      I.  K.  p.  Ship*.    Ton*.      I.  H.  P. 

TauU    l,Sa     l^liMI    1,T;S.7«   l,tn     ^,ST1  1,U»JH» 

The  foreign  returns  so  far  show  that  1,509  vessels  wcie 
bolit,  aggregating  1432,589  tons  and  i,J35.458  indicated  horse- 
power, as  against  i,344Ji5  tons  and  14(8,345  indicated  hone- 
power  in  190&  Fron  die  British  colonics,  relnnis  have  come 
of  189  vessels  of  36^344  ions  and  t4fitts  horsepower  launched 
in  mf.  >s  agdnst  tOi  vcssds,  toos  and  18,395  bocst- 
power  in  1906.  This  givos  SB  appeoximate  world  total  for 
1907  of  3.523  new  vessels  pat  into  the  water,  of  3.277,894  tOBS 
and  3,127,(49  horsepower,  as  compared  with  3,737  vesiels.  3i^ 
375,958  tons  and  3,182,744  horsepower  in  1906. 

To  come  now  to  Scotland,  the  larg«  :  of  trawlers  and 

drifters  built  last  year  increased  the  number  of  vessels  con- 
sidcrahly.  The  table  shows  the  work  done  hi  die  Scottish 
shipyards: 

IStti. 

Diatriet  SUps.     Tow.      1,  H.  P.   SJUcf,    Ton..      I.  II.  P. 

^l^r. :::::::::::  *aS  f   m  "SSg 

Tay.  etc      . .    m     nSt    mSm    ir     niSs  fiSn 

Fi«1i    U(        I£.n2       ».«SB       73        12.U9  U,(M 

Tout    TST       m.Y73     742.aS     Ml  «S8J» 

Tha(  the  Scotch  output  should  exhibit  .nti  increase  when 
e\eryt>ody  expected,  and  all  the  rest  of  the  country  experi- 
enced, a  (levrcas.e,  must  be  attributed  to  the  wonderful  versa- 
tility of  the  Clyde  shipbuilders,  who  turn  out  every  descrip- 
tion of  floating  craft,  from  the  biggest  of  battleships  to  the 
smallest  of  barges.  The  total  tonnage  has  been  materially  in- 
creased by  the  large  immber  of  fiihiag  steamers  and  other 
small  craft  that  were  built,  though  there  were  l^igt  vcssds 
also. 

The  leading  firm  in  1907  was  Heasnt.  Russell  ft  Company, 

Port  Glasgow,  with  a  tonnage  larger  than  they  had  in  1906; 
and  the  Fairfield  Company.  Barclay,  Curie  &  Co.,  Wm,  Ham- 
ili  v.i  &  Co.,  and  Alex.  Stephen  &  Sons  follow,  in  the  order 
given.  The  following  is  a  summary  of  the  returns  oi  the 
ayde  baildcrs: 
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RuMc;i  4  c  j  

The  Fjitfifid  Lompinjr  

BarcUy,  Luilr  i  <.<i  

Wm.  Hamilton  A  Co  

Alex.  StrphcTi  &  Soni  

(-hifle*  I,  nimcll  &  Co  

D.  &  W,  lltnrtenoil  St  Co... 

lohn  brown  &  Co  

Wna.  Denny  &  Brot...  

A  Rodter  &  Co  

ArduL  McMillan  tt  Sun  

Scolt'i  Shipbuilding  Co  

tttfitt  &  Miller. 


Creenlc  ft  Crtngem'h  (^...... 

Wm.  Bwdmore  ft  Co  

QHe  SOtipbuildiDc  Co..«.  « 

Ann  SMpbuildinK  Ca.u..,.M» 

Murdoch  &  Hurray...  

C«ird  *  Co  

Fleming  ft  Fetvaua  

Ko5S,  Duncan  ft  Co.., 


LobaiU  ft  Co.   

London  &  CImeow  C^..« 
*Dav-id  Rowan  ft  Co. 

'Rankin  ft  Btidtniarv  

*DuBimuiT  ft  Jockton  

•j.,!,n      Kigcikl  ft  C»  

•.Vi.;r'  i  H«  

All  other*  .1 
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The  total  number  of  vcsseU  was  199  uil  Uld  ja7  lleatn. 
An  increase  of  61,937  indicated  horsepower  in  the  marine 
engineering  output  of  the  Qydc  is  explained  by  the  Fairfield 
Company,  which  firm  alone  has  an  increase  of  83,630  horse- 
John  Broun  Sc  Company,  first  in  1906,  with  idSfiM 
(which  indnded  llw  tarhinca  of  the  £MtUa»itt),  are 
fa  1907  with  bonepowcr;  Dcuqr  k  Gonpuy. 
tUrd,  with  fujKiOi  Romn  ft  CompMiy,  fourth,  wtih  sitiBOk 
and  Bardar,  Curie  A  CMBpaay,  fifOi,  wkb  4(VS3>  horaepowir. 
In  the  work  of  the  Fairfield  Cooipany  were  hidudcd  the  tur- 
bines for  H.  M.  S.  IndomitabU*  and  Bttterophon.f  and  the 
two  Mediterranean  steamers  HrHofnliit  and  Citiro :  in  •(!:!•  i  f 
John  Brown  &  Company,  the  tiirbiiu-s  for  H.  M.  S,  ! n!u\i  i:;!t- ,* 
the  Harwich-Holland  boat  Copenhagen,  and  ihe  [•'i^.V-KUird- 
Ro^<.c^.^re  boat  St.  Andrctc.  Denny  &  Company  constructed 
turbinei  for  h.tlf  a  di>?en  vcsscU. 

Twelve  years  ago  the  highest  Oyde  ship  output  was  under 
400.000  tons.  In  1896  the  industry  began  an  upward  move- 
ment, whidi  hu  oontinoed  until  now.  In  igot  the  half  million 
point  wae  reached,  and  now  the  total  is  over  6oa/xo  tons. 
The  {neicaae  alone  nqmianti  the  entire  production  of  an 
avenfe  diiphialdiiiff  ^riet  Stidi  a  tale  of  advance  aa  Oe 
river  haa  experienced  cannot  contimie  forever,  and  it  ia  lual 
n  qnestian  of  wlieflKr  the  stopping  place  hat  now  beta  reaclied. 
Twelve  montlu  ago  it  was  thought  th.it  it  had  arrived.  There 
was  a  record  output  for  1906,  and  trade  was  obviously  on  the 
d>i!iijc  V,:j:  tlip  Clyde  has  wonderful  ability  for  turning  out 
uncxpti  !fi1  lonnriRe  never  lu'ard  of  in  the  way  of  contracts, 
such  a5  bargC5,  lighters,  pondxnis  and  other  cr:ift  shipped 
abroad  in  parts,  which  do  not  figure  in  the  hook.*;  of  the  reKis- 
try  <ncictiej,  They  are  not  mcasureil  by  tlic  Board  of  Trade, 
but  yet  they  represent  a  large  amount  of  shipbuilding  material 
and  shipyard  labor.  With  thc'e  contrast  tile  big  cruisers  at 
Fairfield  and  Clydebanlc,  two  big  Mediterranean  turbiners  at 
Fairfield,  two  AUan  linen  at  Linihouse  and  Whitdndi,  and 
three  Pacific  ateamera  at  Beardnwrena  Dalmuir.  There  waa 
aiio  more  tonnaft  oi  dred|in|f  ttnft  piodnoed  at  Renfrew, 
Pidslair  and  Port  Glaigow.  There  waa  no  taige  vessel  in  the 
list  at  an  approadilnc  the  LniUmis**  in  tonnage,  but,  in  spite 
of  this,  tlie  total  brealcs  the  record  of  1906,  in  con<ir(|uence  of 
tiM  variety  of  work  done  on  the  river.  The  high  total  is 
wholly  made  up  of  onlirnry  cyerydny  vessels— cargo  steamers 
most  of  them   v\ili;,  ;iv  nlrcn  ly  indicated,  an  unusually  large 


*  IntemationDj  Marine  lingineFring,  Mar,  1907,  p.  200. 

t  laBBiry,  Ivtt.  p.  1. 

*^  iMtniMioBtl  Marine  En^nMrlns,  Aasual,  IMS,  p.  asi 
}■£.  V.  15!  Jm.  mt,  tw  no;  Seattahv.  UOT,  p.  m, 


M«r. 


propifftioa  of  vessels  of  the  barge,  lifter  and  fisheiy  types. 
The  different  tTpcs  of  veasds  represented  in  1907  were: 

Screw  ^tfumera,  iga;  Inrges,  etc.,  1S6;  fishing  craft,  31;  dre^te^ 

ing  plants.  29;  sailing  yachts,  2;;  launches,  etc.,  24;  tugs,  13; 
turbine  ste.imcrs.  g:  stcrii-whccl  steamers,  fj ;  \s  .-irshlps,  3; 
•;1eani  yachts  2;  b.irnui-.  I;  motor  vessel.  I;  turbine  yacht.  I; 
railway  firry,  i;  cTov^-rivt'r  ferry.  I;  motor  y.-cti!  \, 

Among  the  '  screw  sieanii-rs"  were  the  Allan  liners  Corti- 
can,i  Grampian  and  Hesfierian — the  first  of  11,6.17  ton.s.  and 
the  other  two  of  10,000  tons  each.  The  turbine  steamers  were 
the  Mediterranean  liners  Heliofolit  and  Cairo,  built  at  Fair- 
-  fidd,  five  vessels  at  Dumbarton — two  for  the  South  Eastern  ft 
Chatham  Raiiwar  Company,  two  for  the  Nippon  Petsodo 
Kwaiaha,  of  Tolde,  and  one  for  Ott  Union  Steamship  Odoi- 
pany,  of  New  Zealand;  and  two  vcsicla  Iwdll  at  Clydibaiilt— 
one  for  dw  Great  BaMam  Sailwajr  CDnpangi'a  Harwidi  and 
Hook  of  Holland  route,  and  the  other  for  the  Fishgoard-Ross- 
dare  service.  There  were  aUo  King  Edward's  new  turbine  yacht 
at  Pointhousc.  and  the  turbine  cruisers  Indomilable  and  In- 
Hexihle  at  Fairfield  and  CK  .Irli.ml;.  re- p'Tii-,  eh  ,  One  sailing 
barque,  the  Rendova,  figures  in  the  returns;  one  large  motor 
vessel,  the  Seoul,  at  TrooRS  aod  om  railway  fcny,  the  Imcia,' 

at  Whiteinch. 

Only  one  merchant  sailing  ship  I  And  thirty  years  ago 
there  were  104  firms  in  Glasgow  and  Greenock  registered  at 
owners  of  iron  sailing  ships.  Of  these,  74  have  disappeared^ 
IS  are  stiU  sailtn|.«hip  owners,  8  have  abandoned  sailing  loa- 
oaae  for  ateam,  6  are  now  in  odNrIincaofbinhieia.andtlvw 
now  own  ateaa  aa  well  aa  aail  tonnaie.  To  these  have  to  be 
added  aB  new  firms,  the  total  now  atandn«  at  41.  In  18Q7  Aa 
tail  tooaafe  owned  in  Glasgow  aggregated  411,970  tone; 
to-day  it  is  only  .•jifi.ioz  tons.  In  1877  the  average  size  of  eadi 
sailing  fleet  ■.•..is  ;^.r/n  u-ni,  .igainst  7,710  to-day;  while  the 
average  si.'e  of  the  ships  was  1,135  tons,  against  L.'Vio  this  year. 

There  are  on  the  Clyde  about  fifty  shipbuilding  firms,  rang- 
ing from  the  builders  of  small  launches  and  yachts  up  to 
builders  of  gre-it  liturs  and  7niv''itv  cm  -ers  and  battleships. 
Hie  only  type  of  vessel  not  represented  in  1907  on  the  Cyde  is 
iho  large  turret,  trunk  or  cantilever  steamer,  which  figures  so 
lnr;jely  :n  the  work  of  the  northeast  of  Rngland  yards.  Variety 
of  work  has  always  been  a  feature  of  Oyde  shipbuilding,  and 
the  district  theteiore  often  keeps  busy  after  a  fidiing  off  in 
other  iQitifelft  A  *%lHnip^  In  car|o  aleanan  hfia  all  ibe 
northcaat  coast  kafd,  bat  the  many  apedal  vessels  on  the 
Oyde— finest^  waisMpa,  drediers,  vcaseb  for  export  in  parts, 
and  yachts — Iceep  the  yards  here  employed  for  a  considerable 
time  after  they  have  ceased  to  book  cargo  steamers.  This  is 
why  the  ro"7  tonnage  exceeds  even  that  of  l(x/i,  th  ii:gh  the 
year  closes  with  very  poor  prospects.  There  has  never  been  a 
year  in  which  so  many  small  vessels  have  been  built  on  the 
river;  trawlers  and  steam  drifters  for  deep-sea  fishing; 
launches,  barge,  lichters,  pontoons,  steam  ferries,  shallow- 
draft  steamers  for  river  services  abroad,  tugs  and  tenders  for 
service  at  foreign  ports,  and  steamers  huilt  in  section,  shipped 
to  other  countries,  and  then  transported  and  rebuilt  on  inland 
lakes. 

The  year  dosed  with  maqy  worionca  idle  and  many  yarda 
empty,  perticulariy  3Ards  where  firat*data  finera  era  bidl^ 
and  yarda  which  depend  on  "tramp"  steanen.  The  builden 
who  do  miscellaneous  vrorie  are  partly  aUe  to  keep  ihdr  ttaffi 

together,  but  most  of  the  hig  yards  have  paid  off  large  nimh. 
bcrs  of  men  each  week  for  some  months  back.   There  is  no 

demand  for  cargo  "teamers,  and  builders  are  prevented  by  the 
high  price  of  materi.il  and  labor  from  tendering  low  eno-tgh  to 
obtain  nrder'^     ?vlanv  of  the  order*  'yioknl  recently  have  Seen 

at  bekiw  cost  prices,  taken  to  keep  establishments  going  in 
hope  of  better  times.  When  wages  come  down  after  the 
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new  year,  ii  tlitrc  is  ;i1mj  -.i  {iirtlicr  rrdmiiuii  in  ilic  price  of 
shipbuilding  materials:,  the  posiiioii  may  improve  .t  httle;  but 
the  5itiiation  is  doiibifiil.  •.intil  the  tr.ide  of  the  world  recovers 
and  there  is  more  miMiev  for  investment  in  new  -ihips.  The 
OiillooU  if  bad.  .uul  it  is  practicaUy  certain  that  lh«  tonnaire 
output  lor  1908  will  ihow  a  verjr  comiderabte  decrtaM.  The 
csusc  it  tiiid  to  be,  partblly  at  leatt,  everprodvciion  immg  the 
pact  flinc  yaanL 

It  k  evident  that  die  dnlfaicst  ]H«ralcni  all  over  this  district 
will  caatimtc  well  into  diis  year.  There  is  an  excciptionaUjr 
large  number  «f  vacant  berths,  and  the  total  tonnage  on  hand 
i*  lower  than  it  has  been  Cor  a  lone  tiinp,  ami  i>  very  irreioi- 
larly  lUMribnled.  A  few  y.irds  are  well  employed,  while 
others  are  praolioally  and  some  ahsrdiitelv  idle.  The  Fair- 
field an<i  Clydebank  Companies  are  completing  the  battle 
cruisers  Ind'imtlabh-  and  Indexible;  l)iit  011  the  stocks  at  Fair- 
field there  are  only  two  ^ni.ill  steair.ers  (one  for  the  Canadian 
Pacitic  Railway  Conipany,  and  one  lor  service  in  the  East), 
and  .-it  C!  (VSsnk  (he  shipyard  berths  arc  all  vacant.  M  Dal- 
muir  (  .  rilir  ii  e'.^)  the  oidy  vessel  in  cimrse  of  coiistfiiction 
,  is  the  Ust  of  tour  ste.-uners  for  the  Paciiic  Steam  Xavi)^tion 
Conapaqy.  These  three  yards  employ,  normall)',  from  15,000 
10  MWHO  worfcera.  but  at  pruent  they  are  findnic  work  for 
only  ■  few  htmdrid. 

The  London  &  Claagow  Shipbaildtng  Company  has  been  idle 
for  a  considerable  time,  and  t>.  k  W.  Henderson  ft  Co.,  Par- 
ticle, who  usually  have  their  yard  well  Tdled,  hat  e  only  tun 
vessels  on  the  stocks,  one  of  them  for  the  Anchor  Line's 
Eastern  trade.  John  Reid  &  Co.,  Whiteinch,  have  vef.  little 
work  1)11  hand,  while  Napier  &  Miller  have  only  an  oil  tanker 
for  the  Aiiglo-.'Vroerican  Oi\  Company  and  a  cirt:  1  if  irncr 
for  home  owners.  At  Renfrew,  Ix>bnit«  &  Co.  have  ilimt  ves- 
sels on  the  stocks,  one  a  larRe  dredger  and  the  others  smaller 
vessels ;  nliilc  Simons  &  Co.  have  also  three  vessels  in  course 
of  construction.  Charles  Connell  &  Co.  have  six  steamers  at 
dilTerent  stages  of  construction;  Barclay,  Qirle  ft  Co.,  three 
targe  vessels;  and  Alex.  Stephen  ft  Sons,  who  have  just 
launched  the  new  Allan  liner  Huptrim,  liave  several  vcssela 
on  the  stocks  and  on  order.  Yarrow  ft  Co.  have  four  torpedo 
boats  building;  in  their  new  yard  at  Scotstouti,  for  die  Bra- 
zilian government,  and  six  others  to  by  down,  and  they  are 
also  btiildintr  two  motor  boats  for  the  Austrian  government. 
A.  5;  J.  TtiRlis.  Pointhoiise,  are  completing  the  new  yacht  for 
King  Fdward,  and  bnildiiig  a  larpe  itcam  yacht  for  an 
.•\nicrican  owner,  a  "teatner  for  G.  &  J  Rums,  and  a  railway 
ferry  for  the  Knire  Kios  Railway  Company,  similar  to  the 
Lucia  Carbo,  oontplolid  last  year  They  have  also  two  large 
paddle  steamers  to  lay  down  for  Smith  American  owners 
Mackie  &  Thomson  have  nine  fishery  steamers  on  the  Stocks, 
for  \ortli  of  Scotland  owners. 

Dumbarton  has  had  steady  work  for  abont  ten  years,  hut  at 
present  fares  no  belter  than  the  other  parts  of  the  river.  In 
Denny  ft  Brothen*  yard  the  work  on  hand  inchidet  two  lor- 
pedf>-boat  destroyers  for  tlie  British  government,  a  Urge  trad- 
ing steamer,  and  a  variety  of  light-nlraft  vessels  for  shipment 
abroad.  McMillan  &  Co.  have  two  large  cargo  steamers  00 
the  stocks  .Vt  fircciiock  (he  condition  of  trade  is  unsatis- 
factory, and  in  onlv  one  of  the  yards  are  the  prospects  good. 
This  is  Caird  &  Co  "s.  where  Ihn  r  vi-s^els  are  building  for  the 
Peninsul.ir  4  Oriental  Company — twn  large  p.-i-isenger  liners 
anil  an  express  mail  boat  for  the  Bombay  .-ind  Aden  service 
The»e  vessel*  should  keep  the  yard  employed  for  a  year 
Scott's  Shipbuililing  &  Engineering  Company  has  on  the  stocks 
only  one  vessel  (a  twin-screw  jracht).  The  Greenock  ft 
Grangemooth  Shipbuilding  Company,  aflet  launching  a  vessel 
of  ,1.500  tons,  has  only  an  oil-sieamer  contract,  secured  recently, 

VHiile  one  or  two  of  the  Port-Glasgow  firms  have  a  good 
amount  of  work,  the  oatiook  all  around  is  angrthing  but 
bright-  D.  J,  Dunlop  ft  Co.  have  one  vessel  in  coune  of  con- 


struction, while  an  order  for  another  has  been  secii-i-3  fr.in 
a  Hong  Kong  firm.  In  the  yard  of  Russell  &  Co.  (In-rr  .ife 
seven  large  ste.-vmers  nearing  completion.  William  H,i::-;ii>n 
&  Co,  have  one  steamer  almost  ready  and  another  in  progress.  * 
while  the  keel  will  shortly  be  laid  of  a  vessel  for  .\t«ster- 
dam  ow  ners.  Murdocli  f:  J.fnrray  have  one  steamer  for  a  Glas- 
gow firm.  Ferguso;:  Hrr-tli  rs,  who  have  had  a  Imsgr  ycatr 
have  still  four — a  dredger-tender  for  the  Thames  Conservancy 
Board,  a  fenyboat  Sgr  die  Qyde  Navigation  Tnul,  a  bucket- 
dredger  for  India,  and  a  tnt  for  service  on  the  West  coast  of 
Africa.  In  the  yard  of  the  Clyde  Shipbuilding  &  Engineering 
Company  there  is  one  vessel  under  construction,  and  A. 
Rodger  &  Co.  have  only  one.  which  is  ready  for  la-.inching. 
In  Paisley,  John  Fullerton  &  Co.  are  practically  idle.  b>it  Flem- 
ing &  Fcrgtisoii  start  the  year  with  three  small  vessels  under 
construction  Bow.  McLachlan  &  Co.  will  also  have  a  fairly 
gi>od  year-  The  Ailsa  Shipbuilding  Co.  has  a  steamer  of  aliout 
2,000  tons  bnildiiu;  I  roon,  and  is  constructing  three  I'  fl 
barges  for  shipment  to  South  America,  and  a  small  coasting 
steamer.  The  work  at  yard  includes  a  steamer  of  gnotono 
for  British  Columbia,  a  steamer  of  47;  tons  for  the  Glasgow 
roasting  trade,  and  six  baizes  for  Brazil.  The  CaMlpbeltawil 
Company  is  building  two  vessels  of  about  ftiooo  tons.  Tho 
bun^g  of  motor  boats  is  coming  to  be  an  importaiit  industry, 
atid  quite  a  number  of  firras  are  now  tpccialicing  in  this  type 
of  craft  The  total  tonnage  of  new  woirfc  on  hand  at  the  be- 
ginning of  190S  was  ;;t5M0  ton*,  as' compared  with  4MVOOO  at 
the  beginning  of  1907. 

Of  the  total  tonnage  built  !ii  '.1ic  v.  rlc  during  1007,  tit 
percent  was  built  in  the  Ignited  Kingdom ;  43  percent  was  for 
owners  in  the  Unitcil  Kitu;:!  .m  and  British  colonies;  18  per- 
cent represented  work  done  by  British  builders  for  foreign 
owners.  In  igo6  the  work  done  in  the  United  Kingdom  for 
foreign  owners  was  much  less — it  per  cent;  and  in  that  year 
the  proportion  of  the  world's  tonnage  produced  by  British 
yards  was  66  percent  The  output  of  the  United  Kingdom, 
with  all  war^ipa  and  all  merchant  sibfpa  ol  less  than  1,000  tona 
excluded,  was  a  quarler  of  a  million  tons  leas  than  hi  iya6h 
ahhough  die  tomutge  built  for  fordgn  owners  was  150/000 
tons  more.  The  increase  in  |he  foreign  tonnage  was  rlue 
largely  to  the  devdopment  of  the  emigrant  trade  between  the 
Mediterranean  and  America.  All  the  Italian  =liiri=  '  n!:  In  re 
were  for  this  trade,  a*  were  the  greater  number  of  t';-,o«e  h  lilt 
for  .\u5tria  and  several  for  France,  French  owner;  bonpht 
several  vessels  that  were  building  for  British  ownrrs  lie- 
.Miisc  n.iT.c  l.'iiMir-  not  give  quick  enougl'c  i|i-l:vrry- 

South  American  firms  have  built  largely  in  this  connlry,  The 
IJoyd  Brazilciro,  of  Rio  He  Janeiro,  was  the  principal  cus- 
tomer from  that  quarter.  The  Tyne  and  the  Wear  both  pro- 
duced more  tonnage  for  foreign  owners  than  the  Gyde.  The 
extent  of  the  Clyde  total  tonnage  built  for  foreign  acoonnt 
was  tosJM?  loos;  ^t  of  die  Tyne,  iix,go[  tons;  that  of  the 
Wear,  iizsas;  and  o«<  die  Tees,  yflJMo  tons.  Germany  pro- 
duced 458,&49  tons,  and  had  buitt  46,555  tons  m  the  United 
Kingdom,  France  produced  70,513  tons,  and  had  built  48,613 
ton*  in  the  United  Kingdom.  Japan  produced  52,214  tons,  and 
bad  built  12.700  tons  in  the  United  Kingdom. 

In  1907.  Britain  launched  six  vessels  of  over  10.000  tons,  as 
compared  with  three  launched  elsewhvrr:  and  of  vessels  be- 
tween 8.000  and  iD.ooo  tons  launched  twelve,  as  compared  with 
seven  launched  elsewhere. 

As  to  the  work  of  the  year,  there  was  no  L*tiUtni«  in  1907. 
The  coasting  and  cross-channel  steasner  is  a  finniliar  product 
of  the  Clyde,  and  in  siae,  arrangement,  and  strncture  has 
shown  comparatlvdy  little  variation  for  yean,  as  tlidr  trade 
reqidreRwnts  have  varied  not  so  much  in  character  as  In 
quantity.  Then  has.  However,  been  an  advance  in  the  internal 
economy  of  Ihtse  vessels  in  recent  years,  in  removini;  obstflN- 
tions  in  the  hdds  and  in  special  arrangements  to  dispense  with 
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standifant  in  Hbm  way  of  the  hatchways.  Every  request  of 
ownen  fdir  fvavilim  of  farilitica  {or  vapid  handling  of  caigo 
baa  been  quicldy  met  'In  the  laleit  examylca  of  thcae  itaBBMn 

there  are  no  »lan<:hions  whatever,  and  no  wAt  or  o^wr  alfUCp 

ttiral  oh!iriic-tion»  in  holds  or  between  dedo.  InfiMvements 
have  also  been  carried  out  in  the  general  design  of  the  vessels 
of  this  type,  which  can  now  not  only  handle  cargoes  niore 
rapidly  and  cheaply,  but  carr)'  tlicm  more  (afdy  and  more 
free  from  damage  than  in  former  year*. 

In  tlie  building  of  ocean  cargo  steamers  there  has  been  much 
development  of  rocent  years.  The  turret  ship,  which  dates 
from  lSg2,  is  distinguished  by  its  complete  departure  from 
previons  standards  of  sea-going  cargo  steamship<.  The  tur- 
ret ahip  baa  no  sheer,  and  the  central  turret  erection  make* 
it  a  aelf-trimnier,  while  the  disposition  of  the  malerial  pro- 
vide* itMncas  to  tcaist  both  vertical  and  boriaontat  bcmPnK 
alreaiea.  These  ihips  are  usually  buUt  twith  no  deeh:  below  the 
turret  deck.  The  ship  is  kept  in  shape  by  an  open  framework, 
at  intcrvsla  of  about  27  feet,  consisting  o(  two  vertical  and 
two  horizontal  members,  so  that  if  the  continnatton  from  the 
nninfJciI  t'3se  of  the  turret  to  the  roiinl-nMr  i  f  I'lc  .idi  plat- 
ing ts  part  of  the  shell  struettirf,  iht  y  .ur  jii>;'.p  a.  ,  k  ships. 
Their  intemj'.  -tr  u!iir<'  roi-i-mly  h-.'cn  ilc',  '.'!.  .1  by  leav- 
ing the  holds  free  from  cross-iicams,  and  by  combmations  on 
the  principle  that  the  most  economical  disposition  of  material 
in  a  box-shaped  girder  should  be  that  which  places  it  chiefly 
on  the  external  walls.  Doxford  ft  Soits,  Siinderlaiid,  ihe 
patentees,  have  built  174  turrets,  representing  6fii3,70i  ton*. 

The  turret  steamer  ittimitated  hoilders  and  owners  to  otiier 
depaitnrea  from  oooservative  dcrigna.  Hiere  waa  a  changa 
of  view  aa  to  the  nundier  of  docka  ibr  a  caigo  ateamer.  A 
dedc  Mow  tho  ttppcr  deck  ia  deainUe  fbr  dM£tig  eai|o  and 
providing  cattle  accommodation :  but  in  a  steamer  intended  for 
the  carriage  of  timber,  grain,  coal  and  Imlk  cirgoes.  such  a 
deck  obstructs  the  handling  of  self-trimming  cargoes.  Yet, 
the  habit  of  tin:  o!  !  t  ij  c  two-decker  r.wi  thrce-deeker  was 
constant,  untii  wide  :-p:icr-r!  strong  bcirns  hcc^n  to  be  fitted 
in  place  of  a  lower  dt-c'';,  I.iitpr,  ,ilr--.:iTi.^  i  f  ;iriiti.T  tr:i'!ri'. 
caused  the  realiMtion  of  the  fact  th.it  thc*e  beams  could  be 
left  out  if  the  strength  of  the  framing  was  increased.  The 
possibility  of  interfering  with  the  second  deck  in  a  three- 
deckcr  was  tlOt  contemplated  fifteen  years  ago,  and  it  is  only 
ten  years  since  the  change  to  one  deck  was  made  in  the 
steamer  Linetiidtn,  built  by  Fumets,  Withy  &  ComiMUiy,  Ltd., 
Hartlsyooi.  Single  deckers  of  s6  feet  depth  are  new  wdl 
known.  A  devdopment  has  also  talmo  plaoe  hi  Ihe  simpKfka- 
tion  of  vcsicla  in  which  the  depth  is  ao  great  that  subdivision 
is  necessary  in  order  to  render  possible  the  carriage  of  general 
cargo  in  the  holds.  The  Glasjtow-built  sfamer  City  of 
London'  has  a  depth  so  great  th.it,  in  very  rrceni  days,  she 
would  have  been  regarded  as  impossible  with  less  thnn  two 
or  three  'tween  decks  .ind  a  tier  of  bold  beams.  Such  vessels 
are  now  constructed  .v  "!!  inl,  en-  iwccn  deck  space,  II 
feel  in  height,  and  no  beams  k»elow  the  second  deck. 

Other  new  developments  arc  Harroway  &  Dixon's  "canti- 
lever" ship,  in  which  a  tri.mgiilar  corner  of  the  top  sides  is  cut 
off  for  water  ballast:  McGIashan's  "double-skin"  ship;  Isher- 
wood's  longitudinally  stiffened  hull,  and  Bntrell's  "straight- 
back"  steamer.  Tbe  btest  is  the  steamer  THor,  7,300  tons 
dead  weight,  bdtt  last  year  ty  Ropner,  of  Stockton,  and 
daiaed  widi  the  BritiA  Cbrporatipn.  She  is  buitt  on  Ro|m«'s 
tnink  principle  (a  tnrret  without  the  rounded  base  or  the 
round-over  at  tbt  lunetton  of  the  harbor  dedc  and  side  plat- 
ing), but  the  trunk  has  two  wails  on  each  side,  between  which 
are  500  tons  of  water.  The  engines  nre  aft;  there  are  no 
bulkheads  between  the  machinery  space  anil  the  fore  pe.ik ; 
there  are  two  hatchways,  each  over  100  feet  in  length  and  28 
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feet  in  width,  and  the  tap  structure  is  supported  by  strong 
webs  in  the  bolds,  to  the  praodcal  exclnsion  of  crosMies  and 
sbnehiona.  The  tnodcn^  of  the  ckaiification  societies  i*  to 
broader  view*,  though  endeavoriaf  lo  iMwe  itrcngA,  cfr 

ricncy  and  the  bighcsl  quality  of  worlnnanshlp  in  the  vessels 

constnicted  under  their  supervision.  They  are  now  more 
disposed  to  struclur.il  designs  in  belter  directions,  realizing 
th.it  tn-my  of  their  former  rules  were  :o\iii(;c  i  upon  obsolete 
practice.  '1  he  shipbuider  has  thus  advanced  during  r«c<n( 
years  m  the  simpiitication  of  hull  atructures,  thfOUgh  rcdue* 
lion  of  the  nun'twr  of  •«<!  PTrts. 

Though  190;-  A.-i  -In  SI.  r  of  the  ocean  liner  and  of  the 
fishery  steamer,  there  have  been  improvements  in  other  direc- 
tions wbkh  promise  to  have  more  effect  on  the  working  of  the 
world's  inereaniiie  marine.  The  tramp  is  tlie  mainstay  of  the 
skipping  indnstiy.  and  loyAing  wh^  makes  thia  type  of 
vessel  more  eas^ir  kandled  and  faater,  without  koeaalnt  eit- 
pcnsea,  ia  a  benefit  to  the  whtde  oommonity.  In  the  dear 
holds  the  early  turrets  had  not  very  much  advantage  over 
ordinary  steamers,  bitt  the  newer  turrets  and  trunks  and  Sir 
Rayllon  Dixon  &  Cum^'.-rn'f-  'V'.'uililc'.  er"  ■.•■i-.cU  .irt  designed 
to  present  no  obstitlf^  whitcvur  ia  tiic  h.millint;  of  cargo, 
having  neither  pillar  '  n  ir  beams  to  break  the  cxpMi^^c  of  hold 
space,  and  having  ccntimnnij;  liatehway*  all  Over  'li'-  holih,  »n4 
derricks  commandiriii;  cvi  ry  phui-  «;.»Tt-  c  it^o  i-.  si  j wed.  'ITic 
masts  have  disappeared  and  their  places  taken  by  nr.  array  of 
derricks.  'I"he  engines  are  usually  aft,  and  the  vessels  are 
large,  hollow  steel  girders,  into  which  cargo  can  be  loaded,  and 
from  which  it  can  be  discharged  with  the  minimum  of  labor 
and  time.  The  clear*bold,  self-trimming  and  aelf-loadioc  and 
ditefaarging  steamer  is  the  cargo  steamer  of  the  future. 

Tim  as  to  modve  power,  the  Biitisk  torpedo  destroyers 
have  proved  the  efficiency  of  oil  fuel  and  turbine  machmery 
working  in  combination,  but  oil-burning  boileis  must  be  re- 
stricted to  war  vessels  or  to  vessels  trading  between  ports 
where  oil  is  obtaituble.  As  to  steam  propelling  engines,  there 
have  been  several  reports  of  inventions  to  supersede  the  tup- 
liiii--,  h::t  ilii  =,1-  hiive  been  nearly  M  r.f  ihe  nature  of  r'".i.T-- mg 
turbines,  .md  in  no  case  has  a  detailed  description  been  pub- 
lished. The  reversing  turbine  will  come  some  day,  but  mc.in- 
time  nothing  has  superseded  the  plan  of  having  two  turbines 
on  the  same  shaft — one  ahead  and  the  other  astern.  The 
iirtemal  combustion  engine  may  displace,  not  only  oil  fuel  and 
boilers  of  all  kinds,  but  also  both  types  of  steam  en^ae,  but 
ire  tmt  not  yet  got  internal  combustion  engines  for  piop^ling 
onKuaiy  veasda.  The  dilEenlty  aecms  to  be  in  the  unrdia- 
biKty  of  cast  iron  and  east  steel  to  srithstand  scrkws  and  quick 
changes  of  temperature.  The  oil  motor  is  the  only  new  type 
which  has  been  tried  in  prjictice.  and  in  the  course  of  this  year 
it  will  be  tested  in  a  passenger  vessel  which  MacBrayne  & 
Company  have  h.id  built  for  their  West  Highland  service. 
She  uses  Scottish  crude  shale  ..il  and  if  ihe  svstem  is  ,t  success 
:"  '.v:!l  maugumte  a  new  c'i.[inicii'  in  m:i'iiif  cns;r-,ei-7ing. 
An  electric  ship,  with  turbines  to  drive  high-speed  tlet'lrieal 
generators,  supplying  current  to  motors  to  drive  the  propellers, 
is  said  to  be  in  preparation.  She,  or  something  like  her,  will 
arrive  some  day. 


The  Great  Lakes  Enginecrfaig  Works,  Detroit.  MtciL, 
launched,  during  the  lirst  week  in  February,  two  kirge 

freighters  for  service  on  the  Great  Ijikc^,  the  fformania.'on 

Feb.  5.  and  the  .If.  A.  Bradley,  on  Feb.  8.  TI1.  L.ttir  4Nj 
feel  over  all,  460  feet  on  the  keel,  with  a  hciiu:  nt  ^-■  loct  ,i  •  1 
drpth  of  y  K<  t  Her  deadweight  carrying  cavaci'v  %viU  t  c 
about  8.300  tijti^.  She  is  building  for  the  Alva  Steamship  Com- 
pany. The  berth  made  vacint  has  been  already  taken  by  a  nCIT 
lOAOO-bm  steamer  for  bulk  cargo  service. 
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THE  STEAM  YACHT  WINCHESTER. 

This  twin-screw  yacht,  built  from  the  designs  of  ICcnry  J. 
Gielow.  New  Yoric.  (or  Peter  W.  Rquss,  of  tlic  New  York 
Yacht  Chib,  lias  a  steel  hull  constructed  by  Robert  Jacob,  City 
Island,  New  York.  The  principal  dimensions  are:  Length 
over  all.  141  feet  6  inches;  length  on  load  waterline,  i.|0  feet; 
width,  extreme,  15  feet  6  inches;  depth  of  hold  amidships,  9 
feet  9  inches,  and  6  feet  draft.  The  scantling  is  unusually 
heavy,  giving  great  strength. 

She  was  built  in  the  ht%l  possible  manner,  and  of  a  high 
quality  of  mild  Steel,  the  chemical  tests  of  whidi  showed  not 
more  than  0.06  percent  of  phosphorus,  and  not  more  than  0.04 
percent  of  sulphur,  and  the  material  is  of  the  best  composition 
in  other  respects.  In  plates  of  No.  J  B.  W.  G.  and  heavier, 
the  tensile  strength  is  not  less  than  55,000  pounds,  nor  more 
than  60.000  pounds  per  square  inch;  plates  lighter  than  No. 
S  B.  W.  G.  have  a  tensile  strength  of  not  less  than  50,000 
pounds  per  square  inch.  All  plate  material  was  tested,  and 
gave  an  elongation  of  more  than  25  percent  in  8  inches.  Test 
pieces  cut  from  plates  were  bent  over  flat  on  themselves  with- 


and  a  dumb-waiter  Icidmg  to  the  galley  hclow.  1  Mi  the  star- 
board side  is  the  captain's  stateroom,  fitted  \'.nh  a  berth, 
wardrobe,  wash  basin,  desk  and  chart  rack. 

The  quarters  forward,  below  deck,  for  tin-  crew  are  com- 
modious and  comfortably  arranged,  and  tli  staterooms  for 
officers  are  ample  and  pleasing.  Then  conii-^  the  galley,  large, 
roomy  and  well  ventilated,  with  Utnv  ice-box  and  refrigera- 
tor filled  in  addition  to  the  usii.il  dressers,  shelves,  lockers, 
dish  racks,  etc.  TKe  machinery  -pace  comes  next,  and  in 
order  to  deaden  the  sound-,  keep  (lie  heat  away  from  the  liv- 
ing quarters  forward  and  ait,  .ind  reduce  the  labor  of  firing 
to  a  minimum,  nthwartship  cn.il  bnnkers  are  fitted. 

.Abaft  of  tlie  machinery  space  is  a  (Iressing  room  extending 
the  full  width  of  the  vessel,  with  toilet  and  bath  with  tiled 
floor.  Aft  of  this  arc  two  targe  connecting  staterooms  with 
wide  berths,  sofas,  bureaus,  etc.,  complete.  Then  comes  a 
large  cabin  extending  the  full  width  of  the  vessel,  arranged 
with  sofas,  sideboards,  cabinets  and  txx>kcases.  Still  further 
aft  on  the  port  side  is  a  toilet  and  bathroom,  and  on  the  star- 
board side  is  a  stateroom.    The  sofas,  berths,  bureau*  and 
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out  sign  of  fracture, — in  fact  all  the  materials  were  thoroughly 
tested,  and  passed  through  a  rigid  inspection  before  being  used. 
Every  precaution  was  taken  to  make  the  craft  safe,  staunch 
and  seaworthy. 

The  keel  is  of  the  flat  plate  type,  with  intercostal  keelsons 
exicniling  above  the  (lixjrs  and  connected  with  continuous 
angtc-hars  riveted  back  to  Kick,  the  plates  being  stapled  to  the 
floors  and  keel  plates  with  angle-t>ars.  The  frames  are  of 
angle-bars  31^  by  2  inches  by  3.75  pounds  per  foot.  They  arc 
placed  square  to  the  load  waterline,  and  spaced  30  inches  be- 
tween centers,  stiffened  by  deep  floors  with  reverse  bars,  which 
extend  itp  to  the  tuni  of  the  bilge  The  foundation  and  floor 
system  in  the  engine  room  is  carefully  worked  out,  and  when 
running  at  full  speed  there  is  not  the  slightest  evidence  of 
motion  or  swaying  of  the  engines, — so  commonly  noticeable  in 
high-powered  steam  vessels.  The  plating  is  run  in  fair  lines, 
and  in  and  out  strakes,  .ill  horizontal  seams  being  lapped  and 
vertical  se.tms  butted.  The  thickness  of  plating  ranges  from 
No.  4  to  No.  7  R.  \V.  G.  Tliere  are  five  watertight  bulk- 
heads in  the  vessel,  dividing  her  into  si.\  watertight  compart- 
ments, so  that  she  is  practically  non-sinkable. 

The  arrangement,  briefly  stated,  is  as  follows:  Forward  is 
a  mahogany  deck  house  22  feet  in  length,  the  forward  end 
forming  a  dining  saloon,  with  a  seating  capacity  for  fourteen 
persons ;  this  has  a  buffet,  with  mirror  and  cabinet  for  silver. 
Abaft  i>f  the  dining-room,  on  port  side,  is  a  butler's  p.antry, 
with  refrigerator  and  ice-box,  dresser,  sink,  lockers  and  racks 


sideboards  are  of  selected  mahogany,  polished,  and  the  re«t  of 
interior  finish  is  in  white  enamel  with  line  gilding 

Partiailar  attention  has  been  given  to  tlie  machinery,  and 
nothing  has  been  spared  to  have  it  first  class,  and  to  secure  the 
smoothest  running.  The  two  main  engines  are  of  the  triple 
expansion  type,  having  four  cylinders  to  secure  perfect  balance. 
The  high-pressure  cylinder  of  each  engine  is  12  inches,  the  in- 
termediate 18  inches,  and  the  two  low-pressure  cylinders  each 
30  inches  in  diameter;  alt  with  a  common  stroke  of  piston  of 
15  inches.  Much  care  was  given  to  balancing  these  engines, 
li:>th  in  mechanical  parts  as  well  as  valve  adju.stmcnt,  and  the 
results  have  l>een  exceedingly  satisfactory,  for  when  running 
at  350  rcvoliilinns  or  more  there  is  pr.icticalty  no  vibration. 

Steam  is  supplied  by  two  watertutw  boilers,  built  for  a 
working  pressure  of  270  pounds  to  the  square  inch,  with  a 
combined  grate  are.i  of  106  Miuare  feet  and  a  heating  surface 
<if  4,600  square  feet  (ratio  4.'5,4  to  l).  Each  boiler  is  placed 
in  a  .separate  compartment,  with  its  own  Are  room,  ,md  is  so 
arranged  tliat  the  gage  glass  is  in  sight  of  the  engineer,  who 
controls  the  water  supply,  blowers,  etc.  Each  fire  room  and 
the  steam  connections  are  so  arranged  that  either  one  of  the 
boilers  may  he  u»ed  entirely  independently  of  tlie  ottier.  The 
surface  condenser  was  es|>ceially  designed  for  this  yacht,  and 
there  is  no  diflicuhy  in  maintaining  a  vacuum  of  25  inches. 
Tlie  circuLning  pump  is  centrifugal  .\  complete  set  of  pumps, 
injectors,  bilge  ejectors,  etc.,  is  supplied  and  installed. 

No  official  trial  trip  was  made,  but  during  the  engineer's  trial 
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die  owner  wm  atoard,  md  u  everything  woileed  perfectly,  lie 

accepted  the  boat  Uf>"n  that  showing,  without  waiting  for  a 
fortnal  trial  trip.  Ot\  this,  trial,  a  speed  of  19.3  knots  was 
inainlaincd  for  ^'A  hours  No  maximum  ^pccd  run  was  made, 
but  several  runs  made  subsequently,  when  in  oaauniBCton, 
showed  O1C  (xiat  capable  ot  maiataifiiiig  a  apced  of  orer  as 
statute  miles  per  hour. 
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Hlgb>Spccd  Motor  Boats  for  Pleasure  Use.* 

■r  MKitaT  I.  suTrnnr. 
Several  manufacturers  are  now  prepared  to  deliver  from 
stock,  or  upon  short  notice,  ]8  and  25-mile  motor  boats 
equipped  with  gasoline  marine  engines  for  pleasure  ii^e. 
About  four  years  ago  the  high-speed  gasoline  launch  was  first 
introduced  into  America.  The  rates  of  speed  then  obtained 
were  remarkable  In  comparison  with  the  average  launch  of 
that  day.  Tlic  first  boats  produced  were  designed  particu- 
larly for  racing,  and  developed  speeds  of  from  24  to  27  statute 
miles  per  hour,  the  hulls  being  of  light  construction  and  the 
engines  of  minimum  weight  From  the  experience  in  Iv.iilding 
the  racing  launch,  the  high-speed  pleasure  boat  has  been  de- 
veloped, which  fills  the  demand  that  has  long  existed  for  a 
»afe,  seaworthy  boat  that  could  cover  distances  over  the  water 
in  the  shortest  possible  time. 


A  photograph  Is  published  of  the  Iri'nr  at  full  speed,  with 
amidships  section  showing  scantlingt  and  planking  employed. 
In  comparison  with  a  typical  racing  boat,  the  Irene  could  be 
classed  more  as  a  pleasure  laimch.  the  hull  being  of  medium 
weiglil  with  wide  beam  and  high  freeboard.  Total  length  of 
boat,  y)  f«fi  HVi  inches;  beam,  6  feet  6  inches;  draft  at  pro- 
peller wheel,  3  feel ;  freeboard  amidships,  a6>4  inches.  Large 
seating  capacity  is  provided  aft  to  accommodate  eight  to  ten 
passengers,  the  general  lit>es  showing  a  fine  entrance  at  the 
bow;  amidships  section  as  shown  in  plan;  with  a  broad,  flat 
stern,  the  latter  materially  assisting  in  holding  the  boat  on  an 
even  keel  when  running  at  high  speed. 

The  Irene  is  one  of  the  first  high-speed  motor  boats  in  this 
couiUry  to  be  equipped  with  twin  screws,  which  give  some  ad- 
vantage over  the  single  screw  for  high-speed  service.  The 
"ildc  thrust  of  the  single  propeller  is  of  considerable  moment, 
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On  Sept.  28  the  njoior  boat  Irene  was  run  six  times  over 
the  government  nautical  mile  course  on  the  Hudson  river, 
three  with  tlie  tide  and  three  against.  The  time  for  the  various 
runs  is  given  in  the  following  table : 
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Tliis  is  the  highest  speed  that  has  been  recorded  in  the  trials 
held  by  the  Motor  Rout  Club  of  .America,  which  arc  yearly 
events,  o\cr  the  ki>\  ituuumiI  r<lur^e  on  the  Hudi'in  river. 
No  special  prepar.ilinii  had  been  made  for  the  Irene's  speed 
trials,  the  boat  having  on  board  during  the  tri.d  180  gallnns  of 
gasoline  (petrol),  five  men  and  full  equipment,  the  total  weight 
being  about  5.600  pounds. 

Tlie  Jrene  was  designed  and  built  by  John  S.  Sheppard.  of 
Essington,  Pa.,  who  ^latcf  that  in  racing  trim  the  total  dis- 
placement of  the  lH>at  figures  a  little  less  than  25  pouiuls  per 
horsepower.  The  two  engines  installed  were  buill  by  the 
Chadwick  EnKincering  Works.  Philadelphia,  and  are  cu-h 
rated  at  100  horsepower,  each  engine  being  of  four  cylinders. 
8-inch  bore  by  7-inch  stroke,  luniing  850  revolutions  per 
minute.  The  propellers  are  of  tlirec  blad:,  3.4-inch  diameter, 
44-inch  pitch  (pitch  ratio  i.*33). 
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and  in  some  Uials  this  i*  so  great  as  to  cause  a  decided  lift 
when  running  at  high  speed  With  twin  screws  this  is  entirely 
obviatcil,  and  while  the  total  weight  of  the  power  equipment 
is  a  little  more,  the  steady  operation  of  the  boat  in  the  seaway 
and  while  turning  at  full  speed  is  of  great  advantage. 

C>n  account  of  the  initial  cost,  cost  of  o|>eralion  and  main- 
tenance, few  desire  for  pleasure  purposes  a  boat  of  300  horse- 
power, and  I  therefore  present  phi>lngr:iphs  and  drawings  of 
higb-sjH'ed  motor  boats  of  moderate  power,  which  are  the 
general  type  now  built  for  pleasure  us*'. 

Tlie  .\3-fo0t  lUeo  express  boat.*  5  feet  6-inch  beam,  is  of 
light  but  substantial  construction,  equipiicd  with  a  4-cylinder, 
40-horscpower  gasoline  engine  of  the  auto-marine  type,  and 
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develops  a  maximum  speed  of  20.4  statute  miles  an  hour,  as 
much  as  is  required  by  the  average  owner.  A  section  illus- 
trates the  scantlings  employed  in  hull  construction,  the  clc\'a- 
tion  and  plan  showing  the  general  arrangement  of  power 
equipment  and  seating  space.  The  weight  of  hull  is  1/350 
pounds,  being  in  proportion  to  weight  of  power  equipment 
(1,010  pounds) ;  sealing  capacity,  eight  to  ten  passengers. 
This  type  of  boat  has  proved  very  seaworthy,  reliable  in 
operation,  and  easily  controlled. 

Illustrations  are  also  given  of  a  40-foot  EIco  express  boat, 
5  feet  6-inch  beam,  details  of  construction  being  shown  in  the 
amidships  section.  This  boat  is  equipped  with  a  4-cylinder, 
70-horscpower  engine  and  develops  a  speed  of  244  statute 
miles  per  hour.  The  general  arrangement  is  similiir  to  (he 
33-foot  boat,  and  is  the  plan  usually  emplt^'ed  in  this  type  of 
launch.  The  engine  is  located  forward  under  removable  hood. 


iMiaMUMi.irktircMt 
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separated  from  the  operator  and  passengers,  the  controlling 
levers  being  placed  on  the  bulkhead  aft  of  the  engine,  at 
which  point  the  steering  wheel  is  located,  cnablmg  one  man  to 
operate  the  boat,  who  oftentimes  is  the  owner.  To  give  the 
passengers  protection  from  flying  waters,  headwinds  and  rain, 
a  glass  wind  shield  and  folding  hood  are  provided.  This  type 
of  boat,  it  is  claimed,  will  serve  one  on  the  water  a*  the  auto- 
mobile does  on  land. 

While  the  principal  development  of  tlie  high-speed  launch 
has  been  in  the  open  type  of  Iwat.  attention  has  lately  been 
given  to  the  cabin  launch,  affording  still  further  protection, 
comfort*  and  carrying  capacity  combined  with  high  speed. 
A  photograph  of  the  Carlolla  illustrates  a  40-f(xn  hy  8-foot 
beam  cabin  launch  of  unique  design.  The  nwlor  is  placed  for- 
ward, protected  with  hinging  hood,  controlling  levers  and 
steering  wheel  located  in  engine  cockpit.  The  boat  is  handled 
and  the  engine  controlled  b>-  one  man ;  an  open  space  covered 
by  the  cabin  roof  adjoins  the  engine  compartment,  separated 
by  a  glass  wind  shield;  witli  commodious  cabin  amidships  in- 
closed by  plate  glass  windows,  and  with  buffet  and  toilet  com- 
partments.   The  amidships  section  shows  the  scantlings  and 
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dctaiU  of  critislriu'liriti,  wiiirh  are  lixlx.  but  found  to  br  Mib- 
tUntial.  The  briat  is  equipped  with  a  6-cylindcr,  75-horse- 
power  engine,  witli  which  power  a  speed  of  18  85  statute  milet 
an  hour  has  Ijeen  ol>taincd.  The  plirjtoiBrraph  wa«  taken  when 
the  boat  was  running  at  full  speed. 

The  pcjsMhihties  of  further  development  of  the  hiijh-specd 
motor  boat  for  plea^ure  u»e  are  limited  only  in  details  of 
hull  and  enxine  ronstrurlion,  the  aim  heing  to  design  and 
build  boats  that  l>est  conform  to  the  high-speed  gasoline 
marine  engine,  winch  has  made  possible  this  new  type  of 
power  boat. 


Clyde>Built  Motor  Launches. 

We  pre»mt  phutogra[^«  of  two  motor  latmches  recently 
designed  by  Mr.  C.  I..  F.wen.  naval  architect,  rilasgow. 

The  Urandanf  was  designed  and  conMructrd  for  the 
Marquess  of  Bute.  The  length  is  feri,  txrani  H  feet,  draft 
aft  J  feel.  She  is  an  able  sca-going  launch,  and  ■'•  used  prin- 
cipally by  Lord  Bute  f<ir  fishing  and  trawling  purposes.  The 


engine  is  a  2i  brake  horse(iower  Mitchani  "F.  &  B."  triple- 
cylinder  two-stroke  cycle  petrol  <gav>linc)  nKilor,  which  turns 
up  a  Jj-inch  three-bl.-ided  pro|ieller  at  500  revolutions  per 
minute.  The  consumption  of  pelrf>l  is  small,  averaging  only 
a  gallons  per  hour.   The  speed  is  aliniit  to  knots. 

The  Harder  Chief  was  designed  antl  oonstmclcd  for 
Spowart  Brothers.  Ilcr  length  is  40  feci,  beam  10  fcrt,  draft 
3  feet  0  inches  aft.  She  is  a  ferr\l>oat  with  a  Board  of  Trade 
certificate  for  fifty-four  passengers,  and  is  used  on  the  River 
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Tweed  belwetn  Berwick  and  Spiltal.  In  lour  months  she  car- 
ried <io.ooo  passengers,  and  1*  giving  great  s-ilisCaction.  The 
IMiwer  in  an  11  brake  horsf|v>wer  .Mitcliam  "F.  &  B."  double- 
cylinder  two-stroke  cycle  petrol  motor,  which  gives  a  s|iecd  of 
about  7  knots. 
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A  Rear  Admiral'*  Motor  Bar{c. 

The  photograph  and  drawings  illustrate  a  40-foot  gasoline 
(petrol)  barge,  built  at  the  Norfolk  navy  yard  for  the  use 
of  the  commander-in-chief  of  the  North  Atlantic  fleet  of  the 
United  State*  navy.  This  barge,  as  tender  to  the  flagship 
Conneilii-ul,  is  now  on  its  way  to  the  Pacific  in  connection 
with  the  cruise  of  the  squadron  of  battleships. 

The  boat  is  40  feet  in  length  over  all.  38  feet  6  inches  in 
length  on  the  waterline.  5  feet  9  inches  maximum  beam  on 
the  waterline,  and  it  Itas  a  maximum  draft  of  hull  forward 
of  17  inches.  The  displacement  in  normal  running  condition, 
with  five  men  on  board,  is  about  6.500  pounds,  The  motor  is  a 
Browncll-Trebert  four-cylinder,  four-cycle,  and  is  rated  at 
75-brakc  horsepower  at  about  850  revolutions  per  minute.  The 
highest  rc\-olutions  obtained  on  trial  were  771,  which  gave  a 
corrected  speed  of  19.28  statute  miles  per  hour.  The  propeller 
was  not.  liowever,  a  very  efficient  one.  the  apparent  slip,  which 
in  a  bo.it  of  this  type  should  not  be  very  different  from  the 
real  slip,  being  only  148  percent  with  a  pitch  ratio  of  l.l. 

The  lines  of  this  boat  are  very  fine,  and  the  bow  was  made 
of  a  shape  to  overcome  the  Itouble  from  flying  .spray.  The 
result  is  a  very  dry  boat,  but  the  form  does  not  produce  quite 
as  good  a  sea  boat  as  if  there  were  considerably  more  buoyancy 
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below  water  forward.  The  boat  is  of  the  dolphin  model,  and 
is  said  to  ship  no  water,  even  iti  a  considerable  sea.  The 
model  is  such  that  she  cuts  the  water  like  a  wedge,  and  with 
an  almost  total  absence  of  spray  going  on  board. 

The  engine,  which  was  built  by  the  F.  A.  Browncll  Motor 
Company,  Rochester,  N.  Y.,  has  four  cylinders.  6}i  inches  in 
diameter  with  a  6-inch  stroke.  There  are  but  two  in-take  and 
two  exhaust  pipes  for  the  four  cylinders,  the  latter  pipes 
l>cing  carried  downward  to  the  lower  part  of  the  cylinders, 
where  connection  is  made  with  the  manifold.  The  engine 
weighs  complete  1  500  pounds,  and  drives  a  propeller  24  inches 
in  di.nmeter  and  36'A  inches  in  pitch,  through  a  propeller  shaft 
of  1J4  inches  The  extreme  length  of  the  engine,  from  the 
end  of  front  bearing  to  the  outside  face  of  fly-wheel,  is  48 
inches;  the  length  over  cylinder*  is  M  inches;  the  height  from 
center  of  crank  shaft  to  clear  everything  on  top  of  the  motor 
is  31  inches;  the  width  over  the  base  is  20  inches;  the  width 
between  keelsons  is  Z3  inches;  the  distance  from  the  front 
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(act  oi  %-wbcel  to  the  center  of  th«  knuckle  jotnt  on  tbe 
reverse  gear  is  16  indic*;  the  diaouier  of  tiw  ty-wlied  is  10 
inches. 

Just  aft  «>f  tiie  engine  room  »  an  athwartship  fuel  tank,  with 
a  capacity  for  9$  galton*  of  suoiine,  aiid  fitted  with  a  stfainer 
in  tiw  fift  tn^hrvm  fwl  to  the  «itjiie.  Connterlnlaocc 
•Hat*  oie  attai^  for  bdstiaft  wMi  koaks  af^,  aoridililps  and 
forward,  and  also  side  books  amidships.  Tlierc  are  four 
canopies  for  protection  in  wet  weather,  two  being  over  the 
cockpit  aft,  one  over  the  steering  position  forward,  and  the 
fourth,  which  is  a  small  one.  is  over  the  rrar  cud  of  the 
engine,  and  protects  the  engineer.  There  is  a  5j:«ak:r.g  ttibe 
from  the  stcr:i  tr  ti  e  steering  cockpit,  for  the  tra:!*- 

mission  of  orders.  I  h«  crew  consists  of  five  men— coxswain, 
seaman,  engineer,  machinist  and  ordinary  seaman. 

The  barge  is  divided  into  five  compartments  by  four  athwart- 
»hip  bulkheads,  located  respectively  on  frames  Si  •?>  3i  and  44. 
The  first  is  the  collision  hnUchead ;  the  oompartment  aft  of  this 
contains  the  stecruiK  eodcpit  and  iipace  for  atoret;  the  fhini 
coafortneM  oMtain*  the  cngtee  and  acccsiories  as  «el]  as 
the  foel  tank;  the  fsaAh  conpatUiMiit  is  the  booiled  codkpitt 
while  the  after  comipartmeat  may  lie  wed  for  stores,  and  con> 
tains  also  the  steering  qnadrant  oj^erating  the  halancni  rudder. 
Near  the  rnd  of  this  compartment  the  exhaust  is  discharged 
above  the  wcter  on  the  starboard  side,  after  having  passed 
thrcugli  .1  muffler  (silencer)  located  in  the  after  end  of  the 
engine  compartment-  The  cockpit  has  a  »<at  niiining  arotind 
the  two  long  sides  and  the  after  end,  .ind  is  entered  by  means 
of  a  siwrt  stair  from  the  forward  end.  giving  ii|>on  the  top 
of  the  gasoline  taiil^  whieb  is  faailt  over  as  a  Audi  deck. 


SOME  OBSERVATIONS  ON  JMOTOR-PROPELLED  VES. 
SBLS  AND  NOTES  ON  THE  BERMUDA  RACE.* 

*V     WIIU*M     >r  *TC«lir«. 

In  presenting  this  paper  my  chief  object  is  to  promote  dis- 
cussion of  a  subject  which  does  not  seem  to  tecill<e  ffOm  UKMt 
naval  architecis  the  consideration  that  its  importance  warrant*. 
In  spile  of  the  great  piogrtsi  already  auAt,  the  traditions  of 
steam  are  stilt  so  strong  with  most  of  the  profession  that  any 
suggestion  tooking  toward  the  application  of  internal  com- 
bustion motors  to  an^-lhing  except  small  vt-SNeU  is  treated  as 
fanciful.  While  I  would  not  for  a  moment  advocate  attempt- 
ing to  turn  out  a  nwtor-drivcn  battleship  or  expjcss  s^cjimc: 
at  present,  it  seems  to  me  that  the  time  has  conu-  -.vhrii  wc 
c;iii:M_.t  |iiii>;-_r  neglect  Such  a  poisiSi  lity  if  iiLvrldii.ng  .1  j.rime 
mover  more  economical  of  space,  weight  and  tuel,  as  seems  to 
be  offered  by  the  explosive  motor. 

Stationary  motor.s,  giving  upward  of  2.noo  horsepower  per 
cylinder,  are  in  successful  oper.ition  to-d.iy,  and  in  these 
machines  the  thermal  efliden^  is  well  in  adtmnoe  of  resuhs 
wMdi  are  ofatmined  with  the  belt  steam  plante.  If  an  osscmUy 
having  six  of  these  qfltoders  cooM  be  devised  fur  marine  use, 
we  should  have  a  man  of  lajoao  horsepower,  and  four  simfts 
would  make  48X)0o  horsepower  available  for  a  single  vessel. 

If,  by  the  process  of  evolution,  the  weight  of  such  engines 
can  be  reduced  to  any  such  extent  ns  li.is  Ift-u  the  iMse  in  (hi- 
smaller  machines,  wc  shall  have  a  poAtt  pUnt  t>«>i>nd  the 
wil<l<-  t  ilr<;im»  of  the  Steam  engineer.  Naturally,  we  cnnnot 
exp'(  t  li.)  attain  such  results  in  a  month  or  a  year,  but  it  is 
puiii.-i).;  a  very  low  value  on  the  human  intelligence  to  suppose 
tlut  the  difficulties  to  be  met  with  in  roodifytog  and  adapting 
existing  forms  so  as  to  make  such  a  machine  saccessftti  ate 
bsnperable.  It  has  token  steam  a  century  to  reach  the  Stage 
where  its  developmeot  secas  to  be  approaching  finali^.  Is  it 
not  absurd  to  suppose,  as  several  members  of  the  profession 
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have  seriously  suggested  in  my  presence  within  a  short  time, 
that  the  gas  engine  i>  not  capable  of  much  greater  develop- 
ment than  it  now  sbotn?  I  remember  in  1895  making  a  trip 
in,  perhaps,  the  first  motor  boat  bnilt  on  the  Qyde  The 
engine  was  a  10  or  u-hofsepowv  Daimler,  and  on  a  three 
days'  trip  from  (SonmdE  to  Oban  we  had  an  almost  endleis 
sneoeasioa  of  dlficnllies*  fai  spite  of  the  fact  thst  one  of  the 
best  engineers  of  fhe  Daimler  Company  accompanied  ns.  The 
machine  in  every  detail  was  cruile,  heavy  and  ill-adapted  to  its 
purpose.  Yet  in  the  short  space  of  twelve  years  we  have  seen 
the  principles  eniboLiicri  in  tli.i:  c'.um^y  contriv.iiice  wTrk  a 
re%'o!ul!on  in  flic  propul-ion  &i  sm.ill  ve<:;c'.s.  Ccimpariug  the 
;irL)i;r<-_-5  ol'  the  ctigiiic  in  it>  early  yeiifL-  with  that  of  Steam, 
we  itiK  surely  warranted  m  the  bciicf  that  ten  years  has  not 
seen  its  possibilities  worked  out.  On  the  doctrine  of  chances 
alone  wc  are  safe  in  such  an  assumption.  Looked  at  from  this 
point  of  view,  the  I2,aoo-horsepower  tiuit  iSscs  fat  Seem  like 
such  a  stretch  of  the  imagiDation. 

It  is  not  within  the  scope  of  this  paper  to  eonsider  the 
mettw  itself  from  any  pokt  of  view  except  that  of  the  mval 
trchilsct.  I  htve  ncorded  shovcv  however,  ny  views  as  to  tte 
knportatnoe  of  tbc  srtieet,  and  it  is  wMi  Ac  idea  that  in  sudi 
matters  even  small  eontributiona  are  wordi  while  that  I  ven- 
ture to  set  forth  here  a  few  observations  or.  ccrt.iin  aspects 
of  the  motor-propelled  vessel  as  a  whole.  These  observations 
h.^vc  hi  i-n  in  n|f  vm  CMnii''jr.i:ivrly  ^m.iU  ve^s<■l^,  but  I  think  the 
pnnciph  V  invDived  apply  equally  *eli  to  lar,i;er  ones,  and 
it  i!;  I'ro.T.  tlic  Ic.s/i>ns  teamed  in  small  craft  that  «  e  shull  gain 
the  experience  necessary  to  make  larger  ones  successful. 

There  are  several  details  which  occur  to  me  wherein  I  be- 
lieve the  general  treatment  of  the  design  of  motor-propelled 
vessels  must  differ  from  that  for  steamers.  The  reason  for  this 
is  that,  exc^t  to  vessels  designed  for  weiight  carryinib  or  (or 
daft  of  very  hi^  speed,  the  designer  of  the  motor  vessel  b 
troubled  to  know  how  to  fet  rkl  of  tiw  excessive  bnoywuari 
(jnichnets  of  motion,  and  general  KvtiBness  which  residt  fmm 
die  lightness  of  the  propelling  machinery  and  fuel.  On  a  given 
length  a  f.tirly  liberal  beam  is  usually  nece«s.iry  to  provide  the 
acconimodatii  U'.  H'luin-d  by  in.jsl  mvucn  SiilT:i:ii.nit  di'.iihu-f- 
mcnt  is  obtauied  wiUj  a  vciy  -hn.i!  bn  !v,  .nul  iin!f  :h<-  wi  ighls 
are  distributed  in  such  a  w  1;.  is  t.^  otfse-.  t,  tli  r.  1-  ,1  strong 
probability  that  the  vessel  wiii  Ue  very  uivcomtortahle  on  ac- 
count of  quick  rolling  This  can  be  reduced,  to  a  cen-iin  e.x- 
tenf,  by  l;»?p::»ti  down  the  area  of  the  lo.idwater  plane,  and  pUc- 
iiit;  :-!  MK-  r  i  tlic  weight  fairly  hiKh.  My  experience  in  the 
Ecnnuda  race,  however,  leads  rac  to  believe  that  valuable  re- 
sults may  be  obtained  by  fr.rther  manipulation  of  the  weights 
in  a  way  which  is  usually  fairty  easy  lo  aecoinpUsh.  To  make 
inldligible  a  compsTison  of  their  perfbnnanoeB  I  win  deicrtbe 
briefly  the  two  boats  whkh  made  the  tvn. 

The  two  boats  were  of  utterly  different  type.  ^IHm  Cn/g, 
the  winner,  looks  above  the  water  like  a  handsome  miniature 
ocean  finer.  She  i*  narrow,  high-sided,  and  with  a  very  deep 
\'  sertiiin  ;i  i'  ini  if  .ilmost  no  initial  stability.  She  is  63 
feet  lung.  iij»ijiuxiiiiat<;i>  lb  feet  wide,  with  a  total  displace- 
ment of  something  over  40.000  pounds.  With  her  slack  sec- 
tion, the  depth  from  watcrlinc  to  rabbet  is  very  considerable. 
All  her  weights  are  carried  low.  Under  the  cabin  floor  are 
stowed  about  Bfioo  pounds  of  lead  ballast.  Her  fuel  tanks, 
which,  with  their  contents,  weigh  about  as  much  more,  are  also 
stowed  as  near  the  bottom  of  the  boat  as  they  can  be  carried. 
The  center  of  gravity  of  the  engine  is  probably  conildenbbr 
beknr  the  waterline,  and  with  the  exo^km  of  a  eoople  of 
boats  ennied  on  deck^  snd  one  slout  mast,  tkare  was  m  the 
nee  piaeticidlr  no  to^  vnlfSbL  She  ii  itted  wiHi  Wft  ksds, 
but  I  am  oncertain  as  to  thdr  iDmensions. 

The  other  competitor,  Idaho,  of  which  I  had  the  g  ni  l  fc  r- 
tune  to  be  in  command,  is  almost  the  antithesis  of  her  rival. 
She  iM  96  ieet  on  the  waterline  and  ta  feet  9  inches  hi  breadth. 
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Her  displacement  in  racing  trim — that  is  to  say,  with  5.000  to  over  one-third  the  corresponding  depth  of  the  other  boat.  The 

6,000  pounds  of  additional  weight  in  the  form  of  extra  fuel,  draft  was  limr.rd  it,  1,  hit  .)  irtlns,  ami  «ith  a  ^5-hor  =  ciower 

tanks.  »torcs,  etc.— is  about  3&fioo  pounds.   The  depth  from  Standard  engine  a  speed  was  acquired  of  11 '4  statute  miles  per 

waterUne  to  nbbct  is  »  tadies  in  aomttl  trial,  or  Miy  «  VMt  hoar.  Sb*  «u  not,  like  AHm  Cnig,  imigitaA  opacUIfy  for 
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the  ract,  but  for  a  coinioft.ihic  scini-cruiscr.  'I  lii*  rrsultcd  in  a 
li);bt]y  constructed  craft  of  rxces*ivc  stability. 

When  the  race  w;i«  i-  r;  i:nce<l,  and  U  was  decided  lo  enter 
the  Idaho,  it  became  i  |ii<ition  of  how  10  diilribute  the 
weight  of  eun  fuel  and  sioret  to  make  her  m  little  un- 
eofltfortalilc  m  poitiUe  in  a  •caw«y.  The  cktn  luel,  weigh- 
in(  with  ihe  tanks  about  sjaeo  pounds,  twat  finally  pbced 
in  two  bnff  steel  cjrliiiden  secHfed  lo  the  codqrit  dcei^  as 
dose  to  each  side  of  Ihe  ImnK  as  we  oouW  get  than. 
Nearly  half  the  diameter  of  these  tanks  was  ahove  the  gun- 
wale. The  rest  of  the  cockpit  space  was  then  strongly  decked 
over  and  made  watertight  with  canvas.  Between  this  tem- 
porary deck  and  the  permanent  deck  of  the  cocVpit  we  stuwed 
reserve  More*  which,  with  the  other  itiiiplies.  made  2,000  to 
3,000  pounds  i)f  wriglit  ;it  an  averaRe  height  of  ab^Jiit  24  inches 
above  the  walerlir>e.  The  center  of  Rravity  of  Ihe  engine  was 
roughly  about  on  the  watcrlinc.  'I  he  only  low  weight  was  that 
of  the  fre*h  water,  weighing  about  1.200  poimds.  of  which 
the  center  of  gravity  was  some  10  inches  below  the  waterlinc. 
In  nonoal  coaditian  the  asetaccatric  height  was  about  5  feet. 
In  trim  for  the  race  it  was  about  t  feet  6  inche*. 

No  opportimity  for  a  test  was  afforded  imtil  the  seeoad  day 
of  the  race,  when  in  the  middle  of  the  Gulf  Stream  a  stiff 
rK>rthwcst  breeze  beg;<ii  to  raise  a  sea  sufficient  to  cause  a  good 
deal  of  motion.  All  on  board  were  most  .agreeably  surprised 
at  the  result,  but  it  was  not  until  the  return  trip  that  we  had 
a  chance  lo  compare  Idnho's  perform:ince  with  that  of  Ailia 
Craig  Coming  home  tin  Ui  1  ;  ;;.,/1e  jjO  miles  of  Ihe  nm 
in  wmpany.  In  a  vt!>  niu4cra(e  seaway,  Ailso  Craig  rolled 
almost  wiihoiit  intermission  from  20  degrees  to  certainly  not 
Jess  ih.m  40  dcgrtes.  On  llie  Iditlu)  1  had  fastened  lo  the 
hinn.iclc  an  in:provised  clinometer  m.idc  of  a  semi  circularly 
bent  tube  contaming  colored  alcohol  and  an  air  bnbWe.  With 
a  scale  of  degrees  this  enaUcd  me  to  fibscTve  widi  fair  acouiacy 
the  amptitnde  of  her  worst  rolling.  The  heaviest  roll  observed 
was  35  degrees  from  the  perpendkular,  dttring  a  35-knot  qoar* 
tering  brccie.  The  sea  at  this  time  wa'<  quite  heavy  and  very 
short.  The  period  of  rolling  was  not  accurately  observi^d,  but 
til!-  I  I- 1111  i  f  the  Idaho's  motions  may  h'-  .uiiIki  'I  i-  nn 
f  ..:  ti  ll  when  the  sea  was  the  roughest  a  nu.iil  ssi;.k  UiUic 
v,i  iLil  .Jmost  but  not  quite  stand  on  end  withnut  c.ipsiiiing 
.'\ftcr  the  passage  0/  a  scries  of  steep  waves,  the  boat  would 
quiet  down  and  lor  several  minutes  would  nm  along  very 
smoothly  Tt  "frm^  to  me  that  this  performance  cannot  be 
entirely  a.  v nuni  i  .1  tor  by  Ihe  amount  of  top  weight  carried,  and 
I  believe  the  dynamic  effect  of  the  two  fuel  tanks  spread  so 
far  apart  mttst  have  had  an  important  part  in  making  her  so 
easy.  I  think  this  all  goes  to  show  that  shoal-bodied  boats 
can  be  made  oomfortable  in  a  acaway,  and  I  believe  it  ia  mudi 
more  advisable  to  depend  far  tile  sointiaa  of  ^  pcablem  oa 
the  principles  tiscd  oo  the  fdWIio,  ttHbM  than  to  icaoft  to  the 
use  of  ballast,  or  bilge  Iceeli,  witich  were  oertamly  ineffcGtivc 
on  the  AiUa  Craig. 

While  on  the  snbjecl  of  hnll  design,  it  may  be  Intercsliiig  to 
speak  of  the  surprtsiiix  ilruicss  and  mncr;il  sraworthy  qualities 
of  vessels  01  Iho  type  ot  the  /i/d/i.i  L'lifoitunalcly,  in  the 
Bermuda  race  had  practically  tic  opportunity  to  trj'  the 
boats  against  a  head  sea.  Both  during  the  race  and  on  the 
return  trip  all  the  strong  breeies  experienced  came  from  abaft 
the  beam,  but  on  several  other  occa^^itm*  1  h.ive  hern  in  craft 
of  this  sort  in  oooiparatively  roitgh  water,  and  have  found  them 
asUMiishiogly  food  sea  beats.  If  anything,  the  tendency  it  to 
recover  too  ^oickty  after  pimiKing  into  the  sea.  This  is  due. 
of  course,  to  the  extremely  high  proportion  of  reserve  buoy- 
ancy to  displacemcnti  and  results  in  one  fault — a  tendency  to 
pound.  On  accotmt  of  this,  I  do  not  think  it  its  alway.s  an 
objection  to  put  a  certain  amount  of  weight  near  the  ends,  on 
the  !>anic  principle  that  I  advix-ate  spreading  weights  trans- 
verseljr.  Abo,  I  believe  that  the  lines  both  forward  and  aft. 


but  especially  forward,  of  a  light  displacement  motor-driven 
vessel,  should  be  kept  considerably  finer  than  would  be  found 
necessary  on  a  steamer  of  the  same  site.  .'\  comparatively 
niirtur  matter.  tO  cite  atMther  point  of  difference,  is  the  mdder. 
I  believe  a  motor  vessel  will  generally  require  a  larger  rudder 
than  a  steamer.  We  found  on  the  /daAo  that  it  was  difficult  to 
meet  her  with  sufficient  qnichness  to  avoid  considerable  devia- 
tion fftHn  the  course  when  running  before  a  lea,  even  with  t 
raster  large  nidder  area  for  her  sice.  I  ihfaik  tiiere  aic  iMMgr 
other  even  more  imp<jrtant  points  of  difference  which  must  be 
considered  in  the  design  of  motor  yachts,  and,  until  we  have 
acquired  considerably  more  experience  than  at  present,  the 
commonly  accepted  ideas  will  have  to  be  modtlied  very  fre- 
quently. 

On  most  tni>tor  yachts,  even  of  considerable  size,  owners 
ustially  desire  that  the  engine  room  shall  be  in  more  or  less 
direct  i-rimmunicatiott  with  the  rest  of  the  vessel,  although  it 
would  re<|uire  only  a  smaU sacrifice  of  space  to  isolate  it  com- 
pletely. 1  believe  the  advantages  to  be  gained  from  making 
it  a  rule  to  do  this  in  aiqr  yachts  or  other  vessels  of  snfltdeat 
siie  would  mndt  more  tbn  eotaiterbalancc  the  sacrifice. 

In  a  laife  motor  yoidit  whidb  is  being  designed  by  my  lira 
for  one  of  our  clients  at  the  time  of  preparing  this  paper,  I 
have  adopted  some  details  of  engine  room  arrangement  which 
I  h.-<ve  never  seen  u*ed  before  on  a  motor  yacht,  but  which  I 
believe  have  many  features  to  recommend  them.  The  engine 
room  is  situated  amidships,  and  at  each  end  is  a  strong  water- 
tight bulkhead.  The  engine  hatch  is  a  section  o:  the  (Uck.  vj 
arranged  that  after  the  machinery  is  in  place  the  hatch  can  t>e 
calked  down  and  made  tight.  The  tanks  arc  situated  in 
watertight  compartments  at  each  side  of  the  engine  room,  and 
.-is  the  vessi-l  is  to  be  of  wood,  I  propose  to  sheath  the  imdcr 
side  of  the  deck,  the  engine  room  side  of  the  tank  compart- 
ments, and  the  transverae  bnlichcads,  with  a  thin  sheet  ol 
asbestos  and  galvanieed  sheet  iron.  The  eompaiiionwar  ia 
conveniently  situated,  and  so  arranged  that  it  can  be  readily 
closed.  No  other  openings  into  the  engine  space  are  provided 
for,  except  an  in  take  and  up-lake  for  ventilation.    An  electric 

bJoWtr  Ulll  !'i    .1111  It  nl  in  •til-  il|i  •.Xc,  whir':  \',■^]  i\::\\<t  the  aif 

from  under  a  «t.iting  in  the  iri«ini'  in'  mi  tli:-:ir.  Tin;  bottom  of 
the  boat  will  be  lementcd.  so  Ihs'  in  i  ,.-i  of  any  leak.iK  ■  '''e 
llow  will  all  be  to  a  point  under  liui  grating  and  near  tiie 
ventilator  up-lake. 

A'l  piping,  wiring  and  shaft.s  arc  to  pass  through  the  bulk- 
he  nl.  Ill  iij-'  -t  conduits  or  glands.  Close  to  the  imdcr  side 
of  tile  deck  I  pro|)usc  to  place  a  contrivance  made  on  the  prin- 
ciple of  the  ordinary  fire  extinguisher ;  that  is  to  say,  there  will 
be  a  tank  oonlaining  a  solution  of  bieaibonale  of  soda,  and  a 
flask  of  sniphpric  acsd  wUl  be  arranged  so  tiiat  a  blow  on  a 
phsncer  from  on  dedc  wifl  fanak  the  flask,  or  spill  the  acid  Into 
the  bicarbonafe  of  toSn  SOlUtiOiL  A  pipe,  or  set  of  pipes,  ted 
from  lb'  1."  tt  III  i'  the  tank  above  Ihe  level  of  the  liquid, 
will  serve  Hi  I  he  iiujzle  of  the  fire  extinguisher.  In  case  of 
fire,  the  engineer,  after  making  his  escape,  could  strike  the 
plunger,  close  the  hatch  and  ventilator  openings,  and  the 
carbonic  acid  gas  generated  would  quickly  smother  the  flames. 
With  an  arrangement  of  this  sort,  it  is  difficult  to  conceive  of 
a  fire  which  would  permanently  disable  the  engines  or  seriously 
injure  the  vessel,  and,  as  hung  as  the  blower  was  in  operatiMi, 
conditions  cottM  hardly  arise  which  coidd  kad  to  an  enpioaiesi 
of  any  violence. 

Only  by  using  sttdi  precautiona  do  I  believe  h  safe  to  send 
to  sea  vessels  oontaininf  large  qnantitiet  of  gasoline  (petrol} 
for  fuel,  but  in  addition  to  the  great  feature  of  practicany 
afaeolnte  safety  this  isolation  of  the  engine  room  has  m.tny 
other  advantages.  The  combustion  of  all  hydrocarbon  fuels 
results  in  the  generation  of  a  certain  amount  of  carbon  monox- 
ide gas.  which  it  a  cumulative  puiMiii  to  the  system  and,  when 
a  saffidcut  Qnaniily  has  been  taken  into  the  lungs,  ia  the  main 
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cau*r  of  «lie  ilate  which  is.  puimUilv  icrined  "({aiified."  No 
iiuirrul  combtution  engine  o(  which  I  know  is  proof  against 
a  ccruan  amount  of  leakage  of  Ihcsc  products  of  combustton 
past  tlic  pistons,  and  all  of  us  who  have  had  experience  with 
ill- vcn  11  la  ted  vcsscU  have  probably  experienced  the  disagree* 
able  cffi-cts  of  this  gas,  to  a  greater  or  leas  extent  Ita  com* 
picte  elimiiatioa  irom  the  liviac  qmners  of  a  yadit  or  vend 
Might  to  be  an  impoitam  cotitHletatian. 

On  the  score  not  only  of  fcBcnl  Gomfott  and  Kvableneit  bat 
of  safely,  I  am  strongly  rn  litvor  of  the  tue  of  electric  tighta  on 
any  motor  craft  of  *ufBcient  site  to  carry  a  serviccably  large 
plant  On  the  Idaho  we  had  a  very  perfect  installation,  and 
the  comfort  of  always  having  ji'.iiit;.  ot  liijlit  without  the  smell 
and  other  disagreeable  fcattirtb  0:  kcro^'iie  can  hardly  l>c 
expressed.  On  the  first  night  ot  tlit  r  ice  wc  were  unfortunate 
enough  to  clog  a  gasoline  pipe,  by  w  hich  we  lost  an  Ixiur  and 
a  half  of  precious  lime  and,  incidentally,  ibe  race.  As  we  were 
beaten  by  only  thirly-t'ive  minutes,  that  hour  and  a  luilf  always 
nieighed  heavily  on  all  those  interested  in  the  boat.  At  the 
sane  timet  i'  »«  baA  not  bad  electric  light*  with  which  to 
work,  wif  canl4  bnve  chine  nothnif  toward*  freeing  tbe  dogged 
pipe  until  daylight  Daring  tbe  time  we  were  woridag  cn  the 
pipe,  the  engineer  ddiberalebr  ht  (cvenl  gallon*  of  gMoliiw 
flow  out  into  the  boat  and  over  the  engine  room  floOr.  Thi* 
may  not  have  been  a  very  prudent  proceeding  in  any  case,  bat 
it  vmiilil  i.'ii'ii  .iti  ilniDsi  Mirf  uitii.ri  111  Id  (lI■.,l^ler  had 
we  tried  n  Willi  .my  ytliti  jyiU-m  ui  ligJiliiig,  Tiic  dynamo 
which  drives  this  plant  i»  secured  to  the  forward  cylinder  head 
of  the  engine,  and  is  driven  by  a  belt.  This  belt  Is  protected  by 
a  rigid  iron  guard,  and  neither  dynamo  nor  belt  is  in  the  way 
in  the  slightest  degrtrr  I'ndcr  the  cockpit  wc  had  five 
cases  of  four  cells  r.,i  K  01  •  turage  latteries.  These  would 
ran  all  the  light*  on  Ui«  UmI.  about  fifteen  in  number,  for  four 
hours,  but  as  more  than  three  or  four  lights  at  a  time  are  very 
addom  fcqprired,  there  ia  really  ample  capadty  kt  two  or  three 
nighu'  ma  of  light  without  recharguig.  The  switchboard  i* 
very  ingtnionaly  arranged  with  a  ilieoatat  controUmg  the  vote- 
age  of  the  generator,  and  a  five>point  switdi  which  throw*  in, 
one  after  the  other,  the  cells  in  the  last  case  of  batteries,  so 
that  when  the  vollage  begins  lo  drop  a  little  it  can  be  main- 
tained for  a  o-iiisidt  r.ible  time  with  the  endisli-i  h<  i:irr  it  be- 
comes necessary  to  ivchargc.  Voltmeter.  ;imriuit  i  arid  the 
re<iuircd  switches  arc  arr.uigcl  .is  usii.J  loll  t.Ji-  re!  .i:ul 
green  lights,  which  cannot  burn  unless  the  side  lights  are 
lighted,  arc  a  very  good  feature,  indicating  at  once  in  the 
eflginc  room  if  a  side  light  goes  out.  On  deck  wc  had  a 
9-iilch  searchlight  of  about  1,500  candle  power.  This  will  throw 
a  brilliant  beam  into  the  *lqr»  wbicb  ia  nseful  for  signaling  pur- 
poica.  and  on  «  ilark  night  will  light  np  objects  at  a  distance 
of  a  good  halfnoik  with  MilEcient  dcamcss.  Comiidering  that 
the  plant  occupied  very  little  space,  required  very  liltle  power 
and  almost  no  attention,  I  think  it  was  well  worth  while. 

Tiirnhig  from  these  details  of  (tencral  design  and  arrangc- 
nicm,  1  wish  to  say  a  fe»^  «nn!-  "ii;i  regard  10  engine  .ind 
fuel  problems.  It  dois  nol  mjiiK  ,1  prophet  to  foresee  that  in 
the  very  near  future  owners  i  .i  in.itor  yachts  will  rebel  at  the 
cost  of  gasoline.  Even  now  its  expense  is  prohibitive  for 
commercial  use  in  high  powers,  and  the  building  of  xasoline 
y.iclits  has  uiiiloubtedly  been  restricted  by  its  cost.  .\s  .ilterna- 
tne*  we  have  keroiene  {paraffin)  Or  producer  gas,  inade  either 
from  ooat  or  heavy  oils.  ll»ere  seena  to  be  no  difficulty  in  the 
operation  of  certain  types  of  motor*  by  keraicne.  but  in  lome 
instance*  of  which  I  have  known  there  hav«  been  decided  draw- 
back* to  iia  nee.  At  the  same  time  the  rc<hKttOB  in  expenae. 
although  ammmting  to  nearly  50  percent  as  compared  with 
gasoline,  dOCS  flOt  bring  the  operating  cost  as  low  as  that  of  a 
good  steam  plant  for  a  moderate  siied  vessel.  Of  the  use  of 
crude  oils  and  dittiUates  we  have  not  bad  much  experience  in 
lUs  part  of  the  country,  hnl  on  the  Pacific  G»*t  vessels  of 


150  tcct  an'i  ovi,  which  are  driven  by  eiigmei  u»ing  crude 
L-iis.  .'irc  nu;  iiiiiiomiiion. 

On  the  whole,  the  use  of  producer  gas  from  coal  seenu  to 
promise  the  best  results  both  for  yachts  and  commercial 
vessels,  altilOllgfa  when  expense  is  not  an  object  gasoline  will 
ooBtinne  lo  be  used.  This  will  imdoubtcdiy  be  the  case  with  a 
great  aany  small  launches,  all  speed  launchc*,  inbmarines, 
and  vessda  snch  u  torpedo  craft,  which  may  be  driven  by 
noton  in  the  future.  For  yachts  tjie  ty-draft  prodaoer  with 
hard  coal  wiU  pmbably  be  employed,  but  the  ty|»c  to  be  used 
is  at  present  a  matter  which  concerns  Uie  engineer  rather  than 
the  architect.  There  seems  to  be  no  reason  why  gas  producer*, 
substantially  like  tlwse  in  operation  on  hind,  cannot  be  used 
successfully  on  ships,  and  in  combination  with  an  efficient 
mt  i.T  they  offer  verj  yuMt  .nlv.nii  ;ij;t->  over  steam  plants. 
With  a  good  producer  a  ihcriiwl  etticiency  of  87  percent  can  be 
reiiclied,  and  1  understand  that  it  is  perfectly  safe  to  count  on 
73  percent  under  ordmary  service  conditions  oi  operation. 
I'he  fuel  consamption  can  be  fiigarcd  aafdy  as  half  that  of 
steam. 

In  ooonectioo  with  compansona  of  fiiel  eonanmption,  and 
inddenlnlly  with  weights  and  cflidcBdet  aa  between  gaa  and 
■team  cDgimes,  I  have  noticed  that  quite  often  the  average 
fifutct  of  die  gas  engine  are  compared  with  rather  ideal  figures 
of  the  steam  engine,  to  the  detriment  of  the  former.  In  present 
praaicc  the  avcr.ige  ot  th-'  jj;.?,  producer  engine  15  about  l 
pound  of  CD.il  per  h.orsi  fio.M-i  hour,  Imi  under  good  coaditioiis. 
with  a  .5^0  lint!,(.;A:i\vi r  cnyii.i  ,  ,:  r.iti-  of  r.c  lo«  as  }i  poand  per 
horsepOAcr  liour  iias  been  obcaisi«d.  1  het<  fore,  I  do  not  think 
it  is  unfair  lo  say  that  it  is  safe  to  figtirr  t'::e  f.xl  oontmnption 
of  a  producer  gas  engine  as  half  that  of  Steam  under  similar 
operating  conditions.  In  the  same  way  WO  may  safdy  asanme 
that  tbe  weight  of  the  complete  gaa  power  plant  and  the  space 
oocupicd  is  from  one-half  10  two-third*  that  of  aleaai.  Of 
oonrae  these  figure*  are  only  approximations,  but  I  Mnk  there 
is  no  qiMstkm  that  >a  mitt  up  to  soo  horsc|ii>wer  Ihey  can  be 
"made  gon^  tO-day.  When  we  think  of  the  reductions  in 
weight  whi'dl  have  been  brought  about  in  the  Insf  thirty  years 
in  steam  engine;  aiiil  l.iiilc:-.,  1,  o:-,ly  tai.'  t.,  MipiKj'.e  that 
when  gas  engineers  have  a  chance  to  introduce  corresponding 
rennenients  ihcy,  too,  wiU  bc  able  to  make  a  vaslty  better 

showing 

I  iu  re  are  undoubtedly  many  mechanical  difficulties  to  be 
overcome;  likewise  it  is  only  rca^oiuble  to  suppose  that  with 
every  step  in  advance  new  and  unforcscni  obstacles  will  arise, 
but  w  ith  such  a  goal  ahead  as  tbe  gas  engineer  will  faave^  I 
have  perfect  faith  tliat  he  will  be  fornid  equal  to  his  task 
While  I  am  eqwdally  anxieut  not  to  appear  aa  a  pattiaBn  of 
tbe  explosive  motor,  and  iceogniie  what  marvds  of  mechan- 
ism wc  HHhodied  in  aosne  modern  steam  engines,  I  belii  ve 
that  we  are  on  the  eve  of  a  great  revolution  in  marine  pro- 
pulsion. There  is  at  le  iM  ?o  nr.:.  h  pr.  i  1  o-  :n  this  field  that  it 
is  well  worth  the  while  oi  every  uaviil  aitliilcct  in  this  rmmlry 
to  afford  what  opportunity  he  can  for  exhaustinj?  all  tlu  pos- 
sibilitics.  and  if  by  any  chance  it  turns  out  that  v.t  have  been 
working  on  the  right  lines,  and  secure  a  lead  over  the  rest  of 
the  world,  wc  shall  have  taken  a  long  step  toward  regaining 
for  the  country  that  position  of  importance  on  the  high  seaa 
which  all  of  us  desire.  At  the  present  time  much  of  the  best 
work  in  developing  low-cost  fuels  for  tbe  use  of  ei^Ioaive 
motor*  is  being  done  abroad,  and  if  we  do  not  ahow  hnpnw 
ment  m  fhb  respect  England  and  Germatiy  will  soon  be  far 
ahead  of  ns.   


It  is  reported  that  the  Chilean  mercJiant  marine  is  increasing 
very  rapidly,  and  at  present  is  c.\.i-eer|ed  by  that  of  only  one 

South   .Xniirlo.i  ntry— Brazil— which  has  a  to'Mi.i^e  of 

2ii.i<>l  against  156.316  for  Chile.  Of  the  Chilean  shipping, 
lOfjfWf  lona  are  steam  and  ^ShSSp  salL 
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A  GERMAN  MOTOR  CRUISER.* 

•  V    ritor.    WALTEB  MKMTZ. 

Up  to  date  in  Germany  comparatively  few  seaworthy  motor 
boats  have  hew  constructed  which  can  make  long  cruises  far 
from  a  base  of  »uppKe!i;  for  this  reason  the  Ourslfhalia  will 
b«  of  some  interest.  She  has  a  length  of  16  meters  (52  feet 
6  inches) ;  a  beam  over  the  planking  of  2.85  meters  (9  feet 
4'/j  inches)  ;  a  depth  of  hull  of  1. 5  meters  (4  feet  II  inches)  ; 
a  maximum  draft  of  0.8  meter  (315^  inches),  and  a  displace- 
ment of  8.2  metric  tons  (8,07  gross  tons). 

The  length  and  draft  of  the  boat  were  firmly  fixed  by  a 
winding  channel  through  whidi  it  was  necessar>-  to  operate 
her  between  a  small  lake  near  the  owner's  home  and  open 
waters.  In  a  similar  manner  the  height  of  the  vessel  was 
circumscribed  by  reason  of  several  low  bridges  under  which 
she  had  to  pass.  In  particular  the  davits  had  to  be  fitted  so 
that  they  could  be  removed,  and  the  mast  was  hinged.  The 
raised  steering  position  was  similarly  aSfccted.  The  require- 
ments called  for  two  cabins,  which  could  also  be  used  as 
sleeping  quarters  for  two  persons  each,  and  space  for  two 
members  of  the  crew  to  sleep. 

The  construction  of  the  vessel  was  by  Fr.  I.tierssen,  in 


flooring.  The  pitch  pine  longitudinals,  2  by  3  inches,  arc 
outside  the  frames,  and  the  inner  course  of  planking  (VJ-inch 
oak)  is  laid  diagonally.  The  outer  course  is  also  of  oak,  19/3* 
inch  thick.  The  deck  beams  are  spaced  tsJi  inches,  and  con- 
sist of  o.ik  beams  tii  by  1  3/16  inches,  with  an  iron  bar  iM 
by  $/i6  inches  alongside.  The  engine  frame  is  carried  00 
two  longtudinal  channels  4}i  by  3^  by  9/32  inches.  The  keel, 
7'A  by  4  inches,  and  the  sternpost,  as  well  as  the  longitudinal 
along  the  upper  nirner  of  the  cabin,  arc  of  oak.  The  stem, 
gunwales  and  deckhouse  arc  of  maliogany.  The  deck  is  of 
Oregon  pine;  the  flooring  of  lardv  In  the  engine  room  the 
flooring  is  covered  with  3/16  inch  of  lead. 

The  accommodation  plan  shows  forward  a  chain  locker  with 
a  small  capstan  above  it  Then  comes  a  crew  space  with 
lockers:  next  is  the  engine  room,  which  contains  the  cylindrical 
gasoline  (petrol)  tank  running  athwartships  at  the  forward 
end,  and  the  engine  and  reversing  gear.  The  galley  and 
toilet  occupy  the  next  compartment,  aft  of  which  are  the  two 
cabins,  each  fitted  with  folding  table*.  This  comprises  all  of 
the  portion  of  the  vessel  covered  by  a  deck.  Tlie  after  end 
is  an  open  cockpit,  with  a  canopy  over  it.  The  control  station 
is  located  just  above  the  intersection  between  the  crew  space- 


Tut   etlMAK    CSVKIKO   MOTDII    WMT  OUUmULU, 


Aumund-Vegesacfc,  and  the  entire  machinery  equipment  was 
superintended  by  the  builder.  The  contract  called  for  a  speed, 
with  a  23-horsc|>owcr  motor,  of  16  kilometers  per  hour  (8  3/3 
knots).  In  order  to  reach  this  speed,  and  also  to  en.ible  the 
boat  to  be  transported  on  the  railroad,  it  was  necessary  to  limit 
the  beam  to  the  figure  above  given. 

The  hull  is  of  novel  construction,  using  steel  frames  with 
continuous  longitudinal  members  and  double  planking  with 
diagonal  scams.  As  all  the  frames  arc  carried  up  to  the  upper 
deck,  and  are  here  bound  together  by  wooden  deck  beams, 
great  transverse  strength  and  elasticity  of  the  hull  are  provided, 
particularly  against  such  forces  as  come  from  stress  of 
weather. 

The  frames,  3lJ/i  inches  apart,  are  angles  i><  by  lii  by  5/32 
inches,  with  beams  of  the  sjmc  size  carried  across  under  the 
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and  ihe  engine  room,  whQe  a  boat  carried  on  daviu  from  the 
•taftioMd  tide  is  placed  aliovc  the  two  cabin. 

The  engine  k  a  turo-cylnder  Gu dner  motor  wilb  qrlmdert 
7  incfaet  in  diameter  and         etrobe.  The  fnel  eoatain*  an 

adirixture  oi  30  percent  of  benzol.  For  reversing,  ihe  Hele- 
Shaw  gear  is  fitted.  The  engine  operates  at  about  600  revolu- 
tions per  minute.  Its  -.vti^lit.  iiicl'Jiiiug  the  :'.v-w1il-i_I.  is  "to 
kilu-gr.im-i  (1.565  pcxiriJs).  The  revcrsirg  gear  wciglvi  asjo 
kili  -icrum.s  I  t!oiirid'.  i.  The  fuel  tank  U:j]:U  rrru^h  i-.ir-l 
for  a  26-hour  run  at  full  power.  The  ait  pressure  tanks  for 
signaling  are  placed  in  the  engine  room,  the  pressure  being 
maintained  by  a  small  pmnii^  whkh  can  be  opetated  by  > 
tioB  drive  from  tiie  lly-whcel. 

The  dedc  over  the  accooanodalioM  i*  iheathed  on  tlic 
nnderstde  with  wood  H  inch  thick.  The  deck  plank  itself  ia 
I  inch  thick.  The  floors  are  cr  vcrLd  with  lir.oli  iim.  and  the 
trimmings  are  in  mahogany.  In  the  iuiM^rd  cabin  the  sofas 
are  upholstered  in  moquette,  while  the  after  cabin  is  uphol- 
•tered  in  neat**  leather.  Ail  tlie  aotas  are  arruiged  for 
ooBaifcwal  UK  tftof  dccpnc* 

VentitaliMi  ci  the  crew  apace^  the  cnghie  noon,  tb»  gailey 
and  Oic  toilet  laom  b  aoeompiliihed  by  venUlatora  lilted  with 
aflcail  ddmulcft.  The  lender  is  aide  of  ctdar  and  fitted  with 


fails.  It  has  a  IcngUi  of  3,*  mctcn  (10  feet  6  indues) ;  asd 
is  easily  bandied  by  Ae  ^rils. 
The  prnpetlcr  is  solidf  ttretUaded,  made  of  NieoMgw 


Digitized  by  Google 


126 


International  Marine  Engineeringt 


Mmch.  190a 


IIIM»  •»  tlW^TUIIMt  IMim  W  OHimilMM. 


propeller  bronic.    It  has  a  diameter  of  <Co  tmtUinetcn 

(a6  inclics)  and  a  pitch  of  <^  mtUimetera  (mH  inches) ',  tlie 
pitch  ratio  is  0.88.  The  projected  area  of  bhtlc^  i-  i.o-'S 
square  centimeters  (159  !i(|uarc  indie*)  ;  this  gives  0  i  35  tlic 
ratio  ber-.\r.r   :lir  i  rrjin-iod  are.T  and  the  d  -k  ^rrs 

On  triji'.  .1  -.jjf  r.l  .j!  161  kilonK'irrs  per  hour  i  kti  iH) 
w.i«  obt.K;'i'l  willi  '7')  1  f volutions  per  minute  :i  -l-p 

of  about  19  percent-  Ihis  trial  was  run  in  water  with  -i  (i!'pth 
of  from  5  to  6  meters  (16  to  20  fctt),  .md  .igninst  the  current. 
The  maneuvering  quaKtic*  of  tl>c  l»at  proved  very  good.  In 


partkoltr  U  wu  noticed  that  the  wave  thrawD  iv  «M  d^t 
The  sfatlrility  in  a  hcny  acaway  i>  aaid  lo  Icsw  little  to  be 
desired.  The  nKtaccnttk  height  i>  ftvea  as  f9  ccntinelera 

(387  inchcsl.   

Tlie  Cr.M^;  ShijjtiUildiati  Ceniiiany  i'-  pro^jrcsvinff  rapiilly  m 
tlic  oi'inlriK  tion  of  a  complete  shiiilniiidr.f;  pl.iiil  at  Long 
P.c.M  h,  Cal..  just  south  of  Los  Angeles.  The  buildings  under 
lon^niction  inchidc  a  structural  iron  tfacp^  imchipe  chop^ 
mold  loft,  power  house  and  foundry. 
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The  Crocco-Ricaldoni  Hydroplane  Boat. 

■T   t.   B.  VAX  MUUU. 

Two  Italian  officers.  Lieutenant  Crocco  and  Captain  Rical- 
doni,  are  cxpcrimcnlin^f  with  a  new  hydroplane  motor  boat  of 
their  designs,  which  presents  some  original  fciiturcs.  The 
length  is  8  meters  (26  feet  3  inches),  and,  she  is  fitted  with  a 
Oement-Bayard  80  to  loo-horsepowcr  motor,  having  cylinders 
180  by  180  millimeters  (  j.ot)  by  7,09  inches),  and  working  at  a 
speed  of  1,200  revolutions  per  minute. 

It  will  be  seen  from  the  illustrations  that  the  boat  i«  pro- 
vided with  hydroplanes  only  at  ils  stem  and  stern.  The  planes 
at  the  bow  are  arr.mged  in  the  manner  of  a  "V."  while  those 
aft,  though  similarly  disposed,  do  not  join  at  the  inverted 
apex.  These  planes,  and  the  principal  members  of  the  frame 
supporting  them,  are  made  of  steel  plating,  the  remaining 
parts  of  the  carrier  frame  bcin^  of  aluminum. 

The  aerial  propellers,  which  operate  only  in  the  air,  not  in 
water,  are  of  doubled  aluminum  plating,  and  weigh  each  about 
13  kilos  (26.4  pounds).  Their  pitch  can  be  altered  while  nm- 
ning,  and  they  can  be  reversed.  They  are  mounted  on  frame*, 
of  aluminum  sheeting  which,  together  with  the  shafts,  gear, 
transmission,  controlling  devices,  etc..  weigh  300  kilos  (660 
pounds).  The  weight  of  the  motor  is  also  660  pounds.  In- 
cluding all  machinery,  furl,  etc.,  and  two  men  on  board,  the 
vessel  weighs  1,500  kilos  pounds). 

When  running,  the  boat  rises  so  that  the  hull  is  dear  of  the 


water,  and  at  the  high  speed  of  70  kilometers  (43.3  statute 
miles)  per  hour,  which  has  been  obtained  with  this  novel  form 
of  vessel,  the  hull  is  about  18  inches  out  of  the  water.  One 
of  the  pholDgraphs  shows  the  boat  at  full  speed,  supported 
solely  by  the  "V"-shaped  planes,  the  hull  being  clear  of  the 
water  as  described. 
We  arc  informed  by  the  inventors  of  this  boat  that  on 
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commencing  a  run,  when  a  speed  of  about  to  kilometers  (6.2 
miles)  per  hour  is  attained,  the  bows  begin  to  lift  in  the 
water,  and  the  fore  fins  slowly  emerge  as  the  speed  increase*. 
At  a  speed  of  25  kilometer?  (tj.s  miles)  per  hour,  the  hull 
is  wholly  out  of  the  wal<r,  only  the  fl.-tt  portion  near  the  stern 
skimming  on  the  surface.  At  from  30  to  35  kilometers  ( 18.6 
to  ai./  miles)  the  boat  is  supported  solely  by  the  "V'-shaped 
planes;  and  at  the  highest  speeds  yet  attained  the  hull  is,  as 


liTHK  VIKW,  IIIOWIMC  IHZ  TWO  UrAKATI  ll>Cl.If>IO  ri^AKCS. 

we  have  already  stated,  18  indies  out  of  the  water.  It  has 
been  found  that  waves  of  a  height  of  30  centimeters  (8 
inches)  do  not  affect  the  vessel,  as  at  the  high  speeds  the 
hull  SLinds  quite  clear  of  the  tops  of  waves  of  this  size. 
Trials  over  a  course  of  6  kibmeters  (3,73  miles)  have  been 
run,  and  sharp  turns  have  been  taken  while  running.  After 
a  certain  amount  of  further  experimental  work,  the  inventors 
propose  to  put  the  boat  through  still  more  exhaustive  trial*, 
under  as  vaficd  conditions  as  possible. 


OverhaulInK  the  Marine  Rngine.* 

IV    Z.    J.  WtLLIAUS^ 

At  a  time  when  very  few  motor  craft  have  been  put  into 
commission,  a  great  deal  yet  remains  to  be  done  when  the 
pleasant  weather  arrives.  Lots  of  things  are  left  undone. 
For  instance,  a  great  deal  of  care  i*  expended  in  caring  for 
the  hull  and  fittings.  The  paint  in  most  cases  is  burned  and 
scraped  off;  calking  removed  from  bad  seams,  and  recalked 
and  puttied;  two  coats  of  paint,  at  least,  again  put  on;  the 
varnish  scraped  off  of  the  natural  wood,  and  two  coats  of 
varnish  again  put  on,  after  it  is  thoroughly  sandpapered. 
Now.  these  details  to  the  hull  are  all  right,  and  the  more  at- 
tention you  give  to  this  work  each  season,  the  better  boat  you 
have  after  several  years'  ufe,  and  I  might  say  even  abuse. 
With  all  this  hard,  laborious  task  or  precaution  of  making  the 
hull  of  the  boat  presentable  and  seaworthy  in  every  detail  to 
the  extent  of  the  motorist's  ingenuity  and  knowledge,  yet  the 
essentials  or  vitals  are  too  often  sadly  neglected,  through 
gross  negligence.  A  pretty  boat  does  not  make  a  craft  re- 
liable and  ideal  in  its  full  equipment;  at  least  the  writer  has 
never  found  out  the  trick  yet. 

The  vitals  of  a  motor  boat  are  its  power  equipment.  The 
reliability  of  such  a  craft  is  dependent  upon  the  proper  per- 
formance of  the  power  equipment.  A  little  feature  neglected 
here  or  there  may  cause  untold  worry  .it  some  critical  time  in 
the  near  future.  Usually,  though  it  might  be  well  to  say  not 
always,  because  there  arc  certainly  a  lot  of  good,  sound,  sen- 
sible thinking  ones,  all  the  attention  given  to  the  power  equip- 
ment consists  in  installing  a  new  set  of  batteries  or  recharging 

•  Tk*  Cat  Engime. 


an  old  set,  and  wiping  off  the  engine  and  polishing  the  brass 
parts;  and  this  essential  part  of  (he  power  boat  is  ready  for 
business  .igain,  .iccording  to  the  best  of  their  knowledge. 
This  has  reference  to  the  one-man  control  boat,  in  which  all 
the  work  is  done  by  the  owner,  who  alone  handles  the  boat, 
and  on  whom  he  has  to  depend  for  satisfactory  results. 

To  the  man  who  has  the  ingenuity  or  knowledge  to  com- 
pletely overhaul  and  take  apart  the  power  equipment  from  be- 
ginning to  end,  the  reward  is  naturally  reaped  in  a  good  per- 
formance for  the  season,  because  parts  requiring  attention  and 
replacing  can  be  attended  to.  and  endeavors  made  to  have  as 
good  results  as  when  the  outfit  was  originally  installed.  Worn 
bearings  can  be  determined,  connecting  rod,  cratikpin  bearings, 
and  crankshaft  bearing  tightened  or  made  a  perfect  fit,  piston 
rings  loosened,  or  arranged  properly,  oiler  and  oil  ducts 
cleaned,  permitting  a  proper  positive  flow  of  lubricant,  fuel 
tank  and  pipe  washed  out,  carbureter  cleansed,  corrosion  re- 
moved from  all  parts,  ignition  system  installed  anew,  slviflfing 
Imxcs  repacked,  all  adjustments  taken  up,  water  circulation 
looked  over  and  exhaust  pipe  overhauled. 

Because  many  engines  have  no  remov.nhle  cylinder  head,  a 
great  many  have  come  to  the  conclusion  that  the  engine  should 
never  be  taken  apart.  No  matter  what  the  other  fellow  says, 
the  liability  of  carbon  or  soot  forming  on  the  cylinder  walls, 
near  the  piston's  top  center,  is  not  eliminated  with  such  an 
engine,  and  the  only  way  of  getting  at  it  is  to  remove  the  whole 
cylinder  up  off  the  piston.  The  writer  recently  had  a  case  of 
this  kind  wherein  a  second-hand  engine  had  been  installed  in  a 
new  boat.  The  owner's  inability  to  get  the  engine  started 
caused  him  to  seek  .some  one's  services  to  locate  what  he 
claimed  was  wrong  adjustment  of  the  carbureter.  It  was 
found  that  tlie  flywheel  could  hardly  be  turned  over  by  hand 
with  the  compression  relief  cock  wide  open,  and  it  was  a 
certainty  that  an  explosion  in  a  cylinder,  with  such  a  state  of 
affairs  existing,  could  not  force  the  piston  over  the  next  half 
of  the  stroke.  An  explosion  could  be  had  each  time  the  igniter 
snapped,  but  it  was  a  plain  case  of  piston  binding  at  the  top  of 
the  stroke.  The  only  remedy  was  to  slide  the  cylinder  up  and 
off,  clean  the  carbon  and  soot  from  the  top  of  the  piston  bear- 
ing surface,  see  that  the  rings  were  free,  and  put  it  back, 
when  it  worked  perfectly. 

When  the  power  boat  is  laid  up  in  the  fall,  the  engine  should 
at  least  be  partly  cared  for,  as  the  winter  is  liable  to  work 
wonderfully  peculiar  ravages  in  the  way  of  nist.  In  the  spring 
the  old  ignition  equipment  wires  should  be  removed,  especially 
if  the  boat  is  used  on  salt  water,  and  new  wires  strung,  unless 
the  wiring  is  located  in  the  cabin,  and  of  a  good  sire  (say 
number  14  B.  4  S.  gage)  and  properly  in.sulated.  The  writer 
has  seen  an  unprotected  piece  of  wire  of  number  18  gage  cor- 
rode to  the  thickness  of  a  hair  by  being  in  contact  with  salt 
air,  even  under  cover  from  spray.  Another  place  where  cor- 
rosion is  liable  to  appear  is  at  a  point  where  an  iron  staple 
holds  the  wire  in  place.  The  insulation  may  have  been  broken 
so  that  the  rust  from  the  iron  staple  reaches  the  copper  wire, 
and  the  salt  air  starts  up  a  chemical  action  resulting  in  a  heavy 
corrosion.  The  wire  may  eventually  give  way  or  produce 
such  a  resistance  at  this  point  as  to  require  a  great  deal  more 
airrent  to  effectually  operate  the  coil,  or  give  a  satisfactory 
spark  to  ignite  the  mixture. 

To  offset  any  of  these  possibilities  and  take  no  chance  on 
what  is  an  uncertainty,  the  only  safe  method  is  to  rewire  the 
whole  thing  if  the  craft  is  an  open  boat.  I.«ad-arrtK>red  wire 
gives  the  best  restilts,  but  is  seldom  used.  If  more  ignition  in- 
stallations contained  such  a  grade  of  wire,  the  possibility  of 
such  a  trouble  occurring  in  the  wiring  system  for  several  years 
to  come  woulil  be  entirely  done  away  with.  Many  installations 
contain  only  a  grade  of  common  electric  bell  or  annunciation 
wire.  If  lead-covered  wire  is  imobtainable,  safety  wire,  con- 
sisting of,  first,  a  soft  nibber  insulation  surrounding  the  wire. 
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and  over  this  a  woven  cloth  soaked  in  wax  or  an  insulated 
<onipound,  can  be  purchased  from  any  electrical  contractor. 
The  sccondar>'  wire  in  jump-spark  iKitiiion  in  open  boats  is  in- 
variably a  source  of  annoyance  from  severe  shotks  when  com- 
ing in  contact  with  same.  Hard-rubber  tubes  slipped  over  the 
secondary  wire,  the  ends  being  made  tight  by  binding  with  in- 
sulating tape,  give  good  results.  Flying  spray  is  another  in- 
cumbrance besetting  the  pleasures  of  motor  boating,  if  it  hap- 
pens to  touch  the  spark  plugs.  While  very  few  persons  appear 
to  appreciate  the  usefulness  of  weather-proof  spark  plug  pro- 
tection, more  will  eventually  yield  to  the  notion  that  it  is  a 
more  Mne  idea  than  a  mere  fad,  whidi  appears  at  present  to 
be  the  general  opinion. 

All  binding  posts  on  the  coil,  engine,  timer,  switch,  batteries, 
«tc..  should  be  brightened  with  fuie  sandpaper,  so  as  to  give  a 
good  contact.  All  contact  points  on  the  timer,  coil  and  switch 
should  also  be  brightened  in  the  same  nunner.  Adjustments 
on  the  timer  should  be  made,  and  all  springs  made  to  operate 
freely,  and  new  ones  put  in  where  required.  The  vibrating 
spring  on  the  jump-spark  coil  ouglit  to  be  taken  off  and  all 
rust  removed,  so  that  it  has  a  free  action.  Renew  any  worn 
springs  on  the  make-and-break  ignition  mechanism,  and 
brighten  the  spark  points  inside  of  the  cylinder. 

(talvanized  iron  fuel  tanks  should  be  thoroughly  scnibbed 
out  each  spring.  .Annealed  copper  tanks  for  gasoline  are  lo 
be  preferred  lo  galvanised  iron,  owing  to  a  white  sediment 
from  the  latter  finding  it*  way  to  the  carbureter.  One  length 
of  annealed  copper  or  hard  lead  for  fuel  supply  pipe,  with 
soldered  connections,  is  also  highly  recommended.  The  cir- 
culating water  pump  should  be  taken  apurt  and  all  corrosion 
removed.  Take  apart  all  check  valves  and  remove  the  rust  in- 
vari.-ibly  fonnd  therein,  so  that  the  check  has  a  good  seat.  If 
the  cylinder  head  is  removable,  take  it  off  and  remove  what- 
ever scale  and  nist  from  the  cylinder  w.iter  jacket  that  it  is 
possible  to  get  off.   A  clean  jacket  does  its  work  effectively. 

Look  over  the  muffler  and  exhaust  pi|>e  line  and  remove  any 
broken  or  thin  pipe  or  fitting.  While  appearing  perfectly  solid 
to  the  eye,  a  light  tap  with  a  hammer  often  goes  through  a 
shell  in  the  exhatist  pipe  line,  the  thinness  of  whidi  will  sur- 
prise you,  especially  if  your  overflow  circulating  water 
empties  into  the  exhaust  line.  If  any  portion  of  tlie  exhaust 
pipe  contains  an  asbestos  covering,  look  it  over,  and  if  burned 
to  any  extent  whatever,  remove  the  secliim  and  put  in  a  new 
piece.  Take  no  chances  that  it  will  List  the  season  out,  or  you 
may  find  your  boat  on  tire,  with  damaging  results. 

If  the  engine  is  a  four-cycle  outfit,  look  over  the  valves  and 
valve  scats,  springs,  lift*,  etc.  Grind  in  whichever  ones  re- 
quire it.  preferably  all.  so  that  a  perfect  seat  is  assured.  Pour 
kerosene  (paraffin)  oil  on  the  valve  stem  guides  and  springs, 
and  thoroughly  clean  all  parts  pertaining  thereto,  so  that  a  free 
▼alve  movement  is  obtained.  If  any  valves  require  renewing  in 
any  way,  don't  neglect  it.  Before  the  bnat  goes  overboard  be 
sure  and  see  that  the  strainer  of  the  outboard  water  circula- 
tion is  clear  of  any  foreign  substance.  Sliding  the  boat  over 
the  sand.  mud.  or  dirt  may  clog  up  the  inlet  pipe.  Small  de- 
tails should  be  attended  to  befi>rc  the  boat  goes  overboard,  or 
it  is  "nine  chances  out  of  ten"  they  will  be  forgotten.  I  might 
go  on  for  some  time  telling  things  that  were  riglu  and  wrong, 
but  the  foregoing  should  jog  the  memor>'  of  those  interested, 
so  that  they  will  see  the  importance  of  having  the  power  equip- 
ment right.  One  more  reminder; — get  a  new  piece  of  chamois 
to  strain  the  gasoline  (petrol),  or  wash  out  the  old  one  with 
soap  and  water  and  let  dry,  and  when  tlie  boat  is  ready  to  go 
into  the  water  stow  away  a  bucket  of  sand  to  be  used  as  a  fire 
extinguisher, — you  may  be  able  to  help  someone  else  in  case 
of  a  fire.  

Eads  Johnson,  formerly  of  James  Shewan  &  Sons,  New 
York,  has  taken  charge  of  the  New  York  office  (12  Broadway) 
of  the  New  York  Shipbuilding  Company,  Camden,  N.  J. 


A  Small  Motor  Tender. 

John  I.  Thomycroft  &  Company,  Ltd..  Chiswick,  built  last 
year  for  Mr.  Longbottom's  steam  yacht  Rubicon  a  particularly 
smart  looking  tender,  carvel  built  of  mahogany,  close  jointed 
and  varnished  inside  and  out.  The  decks  forward  and  aft 
;ire  also  of  mahogany.  The  floors  are  covered  with  American 
elm  gratings.  The  length  is  19  feet  6  inches,  beam  5  feet,  and 
the  maximum  depth  3  feet  8  inches. 

The  power  is  transmitted  by  a  Thomycroft  6  brake  horse- 
power motor,  through  a  reversing  gear  to  a  Thomycroft  solid 
propeller  of  large  diami-ler.  specially  di-signed  for  towing.  It 


MOToa  raMfU  run  the  stum  taciit  kvhicdn. 


was  antictpiited  that  a  towing  speed  of  about  4  miles  per  hour 
(ould  be  easily  maintained,  and  in  view  of  the  fact  that  the 
RubkoH  is  of  go  tons  yacht  measurement,  this  is  a  very  satis- 
factory performance. 

The  fuel  tank  is  of  brass,  and  all  petrol  (gasoline)  and 
water  pipes  arc  of  solid  drawn  copper.  The  motor  is  com- 
pletely covered  and  protected  from  rain  and  spray  by  a  neat 
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mahogany  casing.  The  boat  is  provided  with  two  hoods,  one 
over  the  engine  space  and  the  other  over  the  cockpit,  each  fitted 
with  laic  lights. 

Slings  arc  provided  for  hanging  in  d  ivits.  and  it  is  owing 
to  the  space  and  weight  N-ing  limited  for  this  purpose  that 
special  provision  has  h.id  to  be  made  to  keep  weight  down  to 
a  minimum,  while  still  leaving  a  good  margin  for  strength. 
The  contract  stipulated  13  cwts.,  but  the  buflders  found  they 
had  ample  margin,  the  actual  weight  being  about  li  cwts., 
while  the  staunchness  and  seaworthy  qualities  were  very  ap- 
parent, and  in  no  way  impaired  by  the  light  construction.  A 
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boat  of  this  type  would  be  equally  useful  for  Mp-riytf  work, 
or  cnn^ing  in  more  or  less  sheltered  water*,  and  tt%  moderate 
iriiliil  !■  St  ro'ii'.-.y  in  focI  witl  maintenanc<-  slmnlil  recom- 
men'l  ih«  type  itroriKly  lo  those  in  search  of  a  small,  well-built 
and  kwdr  motor  boat. 


the  <ky!iKln  :itiil  companion  forward,  engine  hatch  and  pilot 
house  amid*hip»,  and  a  small  skylight  for  the  crew  space,  the 


The  Producer  Qas  Towboat  Wllhelm. 

Tbi»  is  a  boat  built  by  the  engine  and  shipbuilding  plant 
of  Frill  fjiHwieniann,  in  Rnhrortt  and  provided  with  a  suction 
gas  nutnr  of  from  i6o  to  ITS  Itorsepower,  woricing  on  the 
Endl  Ciiritainc  q'stcn. 

The  vesaei  haa  a  length  of  ao  meters  (65  feet  7  incfacs)  and 
breadth  of  45  meters  (14  feet  9  inches).  Three  watertigiit 
bulkheadrt  divide  the  hull  into  four  cunipartintnt^  The  for- 
ward coniparlnieni  is  occupied  by  tin-  iM|it;iiii  nnd  lulmsman; 
the  sccoml  .'iml  third  iMtnp.irliiiciiis  by  ilic  iiMiliiiiery,  in- 
cluding the  prnilucer,  ihc  lu<-  cyliinlrr  ciiKiiir  .mil  the  re- 
versing gear;  wIiiIl-  iIr'  .irlii  i  nipiirtmriu  1-  iliv.itnl  to  the 
crew,  and  below  it  rvms  the  pntfielltr  shatt.  The  cngmc  room, 
which  is  the  third  compartment  from  the  bow,  has  a  lengdl  of 
5.95  meters  (19  feet  fi  inches).  Besides  the  reversing  gear 
for  the  propeller,  this  contains  also  the  steering  apparatus, 
carried  up  d»ve  the  deck  in  a  small  pilot  houae.  Aside  from 
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deck  is  quite  clear  of  otMiruciion.  Fuel  is  carried  in  two 
wing  bunkers  alongside  the  producer  and  engine. 

The  engine  cylinders  are  mounted  on  a  frame  of  iron  plates, 
which  is  stiffened  and  strengthened  with  angle  irons.  Each 
of  the  five  c>0indcr5  has  a  diameter  of  300  millimelcrs  (llH 
inches)  and  a  stroke  of  400  millimeters  (I5-V4  inche»).  The 
fly-wheel  is  between  the  first  two  c>linder»  and  the  last  three. 
The  exhaust  pipes  are  placed  on  the  sides  of  the  cylinders,  and 
are  fitted  with  mufflers,  consisting  of  cylinders  tilled  with 
baffle  plates  and  jacketed  with  water.  This  water  is  thus 
evaporated  for  the  use  of  the  generator  in  its  function  of 
providing  the  i;ar  Ignition  is  governed  by  adjustable  cam 
wheels  locatiJ  upon  the  tops  of  the  cylinders.  A  small  start- 
ing engine  is  provided  in  the  shape  of  a  tw^o-cylinder  benzine 
motor,  which  is  connected  with  the  main  enRinc  by  a  leather 
belt.   This  motor  also  drives  a  centrifugal  pump,  which  con- 


The  Stormy  Petrel. 

This  is  one  of  half  a  do/en  vcs.m;1s  built  last  summer  by 
Summers  &  Pav-ne,  Ltd.,  Southampton,  for  members  of  the 
Motor  Yacht  Club.  They  are  ver>'  complete  little  cruisers, 
carvel  built,  with  a  short  deck  fore  and  aft  and  with  two 
hoods,  enabling  them  to  keep  passengers  dry  at  all  times. 


THX   tb-nOJ    UUXCII    STORMY  rXTKCL. 

Each  one  has  a  length  of  2$  feet,  a  breadth  of  5  feet  9  inches 
and  a  depth  of  2  feet  ()  inches. 

The  Wolseley  engines  have  two  cylinders,  giving  10  or  12 
horsepower,  with  a  consistent  spee<i  of  9  miles  per  hour. 
These  motors  are  of  the  two-cycle  type  without  valves,  and, 
having  very  few  working  parts,  are  extremely  simple  in 
handling. 


aXVKRSIBIA    CLl'TCll    POR    TIIK    ruarKLLXU'BUArX    COUP1.IKG    OK    TIIK    PtiOOtrcn-GAS    VSSUL  W11.1IKLM. 


trols  the  gas  coming  from  the  generator  through  the  cleaner 
before  passing  it  into  the  cylinder.  The  working  volume  in 
the  cylinders  has  practically  no  clearance  sp-ice.  All  the 
exhaust  channels  and  valves  are  well  cooled  on  all  sides,  so 
that  radiation  from  the  engine  is  very  slight. 

Each  exhaust  valve  consists  of  a  cast  body  with  a  malleable 
iron  jacket:  between  the  jacket  and  the  body  is  cooliuK  water, 
which,  again,  is  vaporized  for  the  use  of  the  producer.  It  is 
said  that  a  very  short  time  is  necessary  between  the  starting 
of  the  producer  and  the  production  of  the  gas,  giving  full 
power  to  the  engine.  When  the  motor  nins  liKht  there  is  a 
coupling  between  the  motor  and  the  shaft  which  can  be  re- 
leased by  means  of  a  hand-wheel  on  the  deck.  A  second 
coupling  aft  of  this  one  serves  as  a  reverse  gear  for  the 
propeller. 

For  firing  the  generator,  usually  the  best  anthracite  nut 
Crial  is  used,  costing  about  22  to  23  marks  ($5.25  to  $5.50; 
21/6  to  22/6)  per  ton.  Tn  a  trip  last  spring  with  a  load  of 
300  tons.  60  kikigrams  (tja  pounds)  of  coal  was  burned  per 
hour.  The  gener.nor  was  cared  for  only  once  during  each 
hour.  The  operation  of  the  engine  proved  itself  very  regular 
under  heavy  load.  The  speed  of  the  ship,  empty,  against  the 
slre.'tm  is  about  22  kilometers  per  hour  (12  knots). — Zeil- 
sckrifl  dti  yerrinet  dcutscher  Ingenieure. 


A  Forty-Foot  Cruising  Cabin  Launch. 

One  of  the  most  striking  exhibits  at  the  New  York  Motor 
Boat  Show  was  a  high  freeboard  cruising  launch  built  by  the 
Racine  Boat  Manufacturing  Company,  Muskegon,  Mich.  The 
freeboard  is  such  as  would  make  this  boat  especially  valuable 
for  use  in  ofF-shore  cruising,  and  against  a  heavy  sea.  as  will 
be  amply  attested  b>'  the  drawing.  The  length  of  the  hull  over 
all  is  40  feet,  with  a  beam  of  8  feet  9  inches  and  a  draft  of  3 
feet. 

Tlie  Mem  and  stem  posts,  keel  and  transom  are  of  white 
oak,  thoroughly  riveted  together,  and  with  galvanised  iron 
fastenings.  The  frames  are  of  specially  selected  straight  green 
white  oak.  bent  to  shape  in  a  steam  bath  and  fastened  to  the 
white  oak  floor  timbers,  which  are  riveted  through  the  keel. 
The  entire  hull  is  planked  with  i-inch  Michigan  white  cedar, 
except  for  the  garbnard  and  sheer  strakes.  which  are  of  oak. 
The  skin  fastenings  arc  brass  screws.  Planking  butts  are  re- 
inforced with  oak  doublings,  while  the  clamps  are  of  yellow 
pine.  The  engine  foundation  is  a  heavy  structure  of  white 
oak,  being  specially  designed  for  the  limitation  of  vibration. 
The  decking  for  the  cabin  is  of  white  cedar  laid  fore  and  aft 
and  covered  with  lo-ounce  duck,  cemented  on.  An  oak  foot 
rail  is  fitted  on  either  side,  with  an  after  deck  and  waterways 
of  oak. 
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The  forfo.'i'i  i«  formed  by  an  npward  extension  of  the 
htlll  framiiiK  .>n  1  [jlanking,  with  a  roof  of  beaded  and  matched 
Cfdnr.  m\(rrd  with  heavy  dutk  and  mai;i-  witcrproof  with 
lead  paint  The  eilffcs  of  the  deck  arc  covered  with  oak 
molding.  T\\c  ili  1  k  ln  ,itn-s  are  of  rvik,  with  a  slight  crown.  In 
the  forecastle  are  located  the  gasoline  lank  (forward  of  the 
•  oJli^  on  bulkhead),  the  chain  locker  and  the  engine  room.  A 
pipe  berth  on  each  side  above  the  engine  fiirnishe*  accommo- 
dttkM  for  two  engineers.  Directly  abmc  the  engine  is  a  sky- 
light with  bronze  fittings  and  protecting  rixl$.  This  rDan  hu 


Klcctric  lighting  is  provided  by  an  Apple  dynamo,  driven  hf 
a  friction  gear  from  the  fly-wheel  of  the  engine.  To  supple- 
ment thr  ilvii.tmo  tlicrc  arc  t«i  .  ^Mr.i^f  h.ittrrics,  each  with  a 
capacity  nf  i<i  anipere-bniir;  .>t  six  volt;.  Tlic  ligh'.ini^  i-  pro- 
vici  il  bv  t'.vcl\  r  C-:'r.','_  l:ni-.i>';  rjf  4  .vanrjlcf'- iwcr  carh  The 
equipment  includes  ai«o  polished  bra^:  Frc-m-l  saihng  lights, 
htatt  binnacle,  a  mast  with  a  stationary  v.iril  tor  signaling  pur- 
poses,  two  anchors  with  a  davit  for  their  operation,  and  a  9- 
frxit  canvas-covered  tcmlt-r  carried  on  top  of  the  cabin  truid^ 
and  handled  by  galvaiii««d  iron  davits  on  the  port  side. 
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six  hiitgcd  bronze  port  IikIiU.  thus  affording  ample  light 
The  statcmom  ji»t  aft  of  the  engine  room  has  two  simner 
port  lightSr  om  on  cither  sidei  >nd  opens  from  the  saloon,  in 
vhich  are  tm  sa&  berths  and  a  folding  table.  The  exterior 
fituih  of  the  aaloda,  which  projects  above  the  after  deck  of 
the  boat,  is  In  mahogany.  The  Interior  is  white  enamel  with 

truhoR-any  trim  Six  stinare  windows  ;ire  litlcil  on  «  ilur 
side,  being  hiiiKcd  at  llie  bfttoni.  The  roof  l>cnms  arc  of  jju- 
hogany,  with  white  cedar  panels  t'iniihcd  in  while  enamel  be- 
tween ihcm.  I'lale-Klass  mirrors  arc  littcd  on  the  bulkheads 
leading  from  the  .'s.aloon  10  ilie  stateroom  and  to  the  galley  and 
toilet  rcspcrtivcly.  Locker*  are  fitted  under  the  sofas,  the 
latter  being  upholstered,  back  and  *im1,  m  crccn  plush.  Green 
tapestry  curtains  are  fitted  at  each  of  the  two  exhs  from 
the  s.alooii. 

Aft  of  the  saloon  is  a  eocnimrlRienl  coMainmg  the  toilet  on 
the  port  aide  and  galley  on  the  starboard.  The  latter  is 
equipped  widi  a  tiro>bumer  oil  stove,  pump,  di«h  rack,  $ink 
and  tocker,  while  an  ieeiiox  under  the  after  deck  serves  for 

the  stfirage  of  provisions.  To  rhu  r.  irt  of  the  iccbOX  is  the 
fresh-water  tank,  ,ilso  under  the  jitcr  ileck. 

riir  -.  ngine,  whicli  :^  .  t  .'O  horsepower,  is  of  the  4-eyele 
type  with  four  cylinders,  an  inlward  reverse,  and  turns  a 
solid  threc-bliided  propeller.  The  engine  is  water  j,tckeled 
throughout,  is  fitted  with  a  float-feed  cnrbureter,  jump-spark 
ignition,  and  a  rotary  pump  and  bilpe  discharge.  The  revers- 
ing lever  and  throttle  mnlrol  are  fitted  at  the  steering  wheel, 
to  that  one  nan  can  handle  Ihe  entire  equipment. 


The^lVnrar  Ulebont  Baafleld  Creek. 
The  Electric  Lanndi  Conqwiy,  of  Bayonne,  N.  J.,  has  com- 
pleted a  power  lifeboat  for  the  <^adianL  Life  Saving  Service 
whidi  is  said  to  show  qtialities  far  in  advanoe  of  mqr  boat 

previously  constructed  f  r  iii'  .  purpose.  The  plana  and  Speci- 
fications were  preparnl  V;.  1  :iiit.  C.  H.  McLellan,  R.  C  S. 
'  retired),  former!',  i-  -iin.hir  i  i  ili'  rniii-M  States  Life  Saving 
Service,  ;ind  c;ill  ii.r  ^  bi/,u  iti.1  over  all,  8  feet  V/3  inches 
iM-am,  biiill  almost  entirely  of  mahogany  and  faMtencd  with 
Kunmelal  .iiid  cnppcr,  no  iron  being  permitted, 

It  is  clir<KoiialIy  planked  in  two  layers,  with  canvas  between, 
and  is  self-b.iilinK  and  self-righting,  with  the  crew  lashed  to 
the  thwarts-  '1  he  boat  is  divided  into  eight  watertight  com- 
partments below  the  deck,  and  each  comparttncnt  is  filled  with 
copper  air  cases,  eighty-two  in  all.  It  is  lug  rigged  with 
foresail,  mainsail  and  jib.  with  bdlow  masts  and  gunmelal 
eenterboard.  and  is  also  fitted  for  tm  oar^ 

A  .15-40-harsepowcr  I  loiines  auto-marine,  six-cylinder,  four- 
cycle, gasoline  (petrol)  motor  is  installed  in  Ihe  after  end 
compartment,  which  gives  a  speed  of  9^4  miles  per  hour  with 
Ojo  revolutions.  The  conlroh  are  so  arranged  on  the  outside 
of  the  compartment  bulkhead,  in  recessed  boxes,  that  the 
motor  can  be  re;idily  managed  from  the  outside  when  the 
compartment  is  closed  w.ilertight. 

.A  fuel  tank  of  125  g.illons  capacity  is  looited  in  the  lower 
hold  just  forward  of  the  ccnterboard  trunk,  and  an  auxiliary 
fuel  tank  of  as  gallons  capacity  is  placed  tinder  the  turtle  back 
of  the  forward  end  oompartiDcnt,  into  which  the  fad  b 
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pumprd  from  the  main  lank  as  required.  The  fuel  pipe  to  the 
motor  leacU  from  the  auxihary  tank  outside  along  the  gar- 
board.  A  glass  in  the  forward  bulkhead  enables  the  heixht  of 
the  fuel  to  be  seen  in  the  sight  tube  attached  10  the  auxiliary 
tank. 

The  engine  is  fitted  with  jump  spiirk  ignition,  the  current 
being  supplied  by  the  Apple  igni'.iun  apparatus,  which  also 
furnishes  oirreiit  for  a  stationary  and  drop  light  in  the  motor 
room  and  a  light  by  the  sight  tube  of  the  auxiliary  tank  for- 
ward. The  whistle  is  operated  by  air,  compressed  by  the 
motor.  The  boat  is  steered  from  a  wheel,  which  can  be  m- 
stantly  detached  from  the  rudder  head,  in  case  the  steering 
oars  are  to  be  u»ed  in  a  bad  surf,  and  the  rudder  is  to  be 
triced  up. 

Tht  boat  has  been  sent  to  Victoria,  B.  C.  and  from  there 
taken  to  Banfield  Creek,  Vancouver  Island,  which  will  b«  its 
station.  This  is  one  of  the  most  dangerous  locations  for 
shipping  on  the  Pacific  Coast,  being  nearly  opposite  Cape 
Flattery,  and  is  near  the  scene  of  the  disastrous  {'a/t-ii<.-M 
wreck,  which  occurred  a  few  years  ago.  It  is  also  near  the 
point  where  international  co-operation  in  lifesaving  is  soon  to 
be  a  reality,  with  an  American  revenue  cutter  on  duty  in  fCeah 
Bay,  and  wireless  stations  along  the  coasis  of  Vancouver 
Island  and  the  State  of  Washington. 


A  lO'lloRsipowu  rncMcii   uoroi  mat. 


IHIITT-MX    rcWT    l.intOM,    >OILT    POI    CAXADMN    OOVInilUllf  T,    AT    •ATOImt,    R.  J. 


A  French  CruiMrr  Motor  Boat. 
The  cruiser  Drlahaye  IV  won  the  second  priie  for  cruisers 
of  6.3  meters  {si.j  feet)  at  the  Chanitionnat  de  la  Mer,  and 
also  at  the  D'Evian  regatta  for  cruisers  of  8  to  12  meters 
(36.2  to  3<M  feet).  It  has  also  won  first  prize  for  the  s.ime 
class  of  cruisers  at  the  Nantes  regatta,  also  at  Coupe  de 
Troudille  and  the  Rcgatcs  de  Lucerne.  At  the  Regatta  du 
H.ivre  this  boat  won  second  prize  over  a  course  of  100  miles, 
aitd  first  prize  for  cruisers  8  to  13  meters  at  the  Regales  du 
Lac-Majeur.  This  remarkable  little  French  cruiser  has  an 
engine  of  only  16  horsepower,  of  the  vertical  four-cylinder 
type,  having  a  normal  speed  of  1^50  revolutions  per  minute. 
The  engine  occupies  a  floor  space  of  1^50  by  500  millimeters 
(4954  by  19^  inches). 


A  Twcntynve  Foot  Scmi-Cabln  Cruiser. 

The  photograph  sliows  the  as-foot  cruiser  Hawk,  built  by 
Macljiren  Brothers,  Sandpoint  Yard,  Dumbarton.  The  gen- 
eral arrangement  of  this  launch  shows  a  small  store  room  in 
the  forepenk;  a  cabin,  including  two  sofa  berths  and  folding 
table;  an  open  cockpit,  in  which  are  located  the  engine  (under 
a  portable  cover)  ;  a  folding  table  and  the  steering  position, 
and  the  after  peak,  in  which  is  the  fuel  tank.  On  the  forward 
deck,  just  ahead  of  the  cabin  turtle  back,  is  a  watertight  hatch, 
giving  access  to  the  cabin  and  the  stores.  The  length  is  35 
feel,  beam  6  feet,  depth  j  feet  3  inches  and  maximum  draft 
I  fool  8  inches. 

The  engine  is  a  6-horsepower  Scout  motor,  with  two  cylin- 
ders, and  operates  the  propeller  shaft  by  means  of  a  universal 
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joint,  the  CTiKine  crank  shaft  being  hori/nntal.  Reversing  ii 
accompliilu-il  by  means  of  a  lever  and  <li<ic  clutch  operate<J 
from  the  Met-rinK  position.  Tlii*  enables  the  entire  rnanaK*- 
ment  of  the  vessel  to  be  p1.ic*«l  under  the  control  of  one  man. 
There  is  a  bilge  pump  workcrl  by  the  motor  anil  put  in  action 
by  mcins  of  a  lever  '1  he  floor  of  the  cuckpit  is  covered  with 
linoleum,  while  the  motor,  which  projects,  beneath  this  floor, 
is  fitted  with  a  metallic  tray. 


The  World's  ShIpbulldInK  In  1907. 

Figures  from  various  Miurces  have  been  compiled  showing 
the  shipbuilding  of  the  world  during  the  year  lately  omcluded. 
'Ihe  various  methinls  of  cnmplUng  the  figures  have  resulted  in 
considerable  variations  in  the  totals  given.  The  apparently  most 
reliable  figures  which  we  have  been  able  to  lind  show  an 
a(t«regatc  of  2,9(16.156  gross  tons  of  mercfuint  vessels,  of 
which  I.654.53JI  tons,  or  S^H  piTccni,  were  launched  in  the 
United  Kingdom  and  the  colonics.  The  total  for  the  British 
Isles  appears  to  be  t.ftiO,853  tons,  of  which  i.](>.44'i  tons  repre- 
sent the  Irish  construction  (mainly  lielfast):  R40.995  tons 
were  coiistrmled  in  Kngland.  and  (40,416  tons  in  Scotland; 
the  construction  in  the  colonies  was  .U/i*^  Um%.  In  each  case 
warship  figures  are  omitted.  Construction  in  other  coimtrics 
includes : 


1906. 

Lloyd's. 

United  State*  

39J.39i 

50J.508 

A74.f>7S 

Germany   

311.784 

275.003 

Molland  

152371 

88,f«3 

Prance   

•I'M' 

«.1.t05 

61.6.15 

J«P««   

<)fi,oi5 

fi6.J54 

Ilalv   

4l,fM6 

S3.033 

44.666 

560  J.I 

5". 5^3 

57.55<> 

Other  countries  . . 

to6,KjI 

91.JK4 

55.,M.t 

First  on  the  list  of  separate  yards  for  the  year  is  William 
Doxford  &  Sons,  Sunderland,  with  ')t.2^  tons  and  40,00.1 
horsepower,  as  compared  with  90.907  ttms  and  second  rank  in 
1906.  If,  however,  we  include  the  several  plants  of  the 
American  Shipbuilding  Company  on  the  Great  I-ikes,  we  lind 
that  this  company  has  construct^]  a  nnich  larger  tonnage  than 
any  other  in  Ihe  world,  ihe  figures  being  ^05  2.13  t<ins  and 
6^),3cx)  horsepower  in  1907,  and  195.930  tons  in  ttjrM-i.  This  in- 
cludes seven  yards,  of  which  six  were  in  operation  in  1906. 
The  largest  of  these  yards  .accounts  for  .14.788  tons,  which 
figure  is  exceeded  by  six  Brili-»li  yards,  incliiiling  Doxford  & 
Sons.  Swan.  Hunter  &  Wigham  Richardson  (Ko,|;73  ion>>.  the 
El««ick  yard  (74.228  tons),  Harland  &  WolIT  172.412  tuns). 
Russell  tc  Company  (71.705  tons),  ,md  Workman,  Clark  Si 
Company  (63,245  tons)  ;  and  also  by  the  Great  Lakis  Engi- 
neering Works,  Detroit  (55.485  tons).  The  largest  consiruc- 
tion  in  Germany  was  by  the  Vulcan  Works.  Bremen,  with 
49,431  tons.  No  other  yard  in  the  world,  outside  of  Great 
Britain,  reached  as  much  as  40,000  tons. 


Of  the  total  constntclion  during  the  year  only  six  vessel* 
exceeded  10000  tons,  and  none  of  these  reached  13.000,  while 
last  year  we  had  Ihe  two  mammoth  Cunarders  of  over  30,000 
tons  each,  as  well  as  the  .{driatic,  of  almost  35.000  t<ms.  Three 
..f  these  largest  ships  are  from  the  yard  of  Harlaiid  *  Wolff, 
IWIfast,  while  two  others  arc  from  the  Fairfield  Company, 
(iovan.  The  sixth — third  in  order  of  siie — was  built  by  liar- 
clay.  Curie  &  Company.  Whileinch, 

l-igures  given  by  KUivir'  Regi-ler  differ  somewhat  from  those 
eolleeied  from  otiirr  sources.  The  anniuil  summary  of  this 
Register  Slates  that  7.S2  steamers  of  1.581.521  gross  tons,  and 
1'9  sailing  vessels  of  2O369  gross  tons,  were  launched  during 
1907  in  the  United  Kingdom.  This  makes  a  total  of  K41  vessels 
and  l.f:o7>l<jo  tons  This  Register  gives  figures  for  merchant 
shipbuilding  in  other  countries,  as  shown  in  our  table,  under 
iheir  name.  In  each  case  it  will  be  found  that  there  is  a 
marked  difference  from  the  figures  collected  from  other 
sources,  the  total  given  for  the  world  being  J.778,088  tons. 

It  might  be  of  interest  to  compare  some  of  the  figures  given 
in  Lloyd's  table  of  shipbuilding  during  Ihe  past  sixteen  years. 
In  l8i>2  Ihe  total  eonstriiclion  is  given  as  1,358,045  tons,  of 
which  the  construelion  in  Greni  Britain  amounted  to  almost  82 
percent :  that  in  the  United  St.itcs  was  only  4.6  percent,  while 
German  con5truc;ion  was  about  4.8  percent  of  the  total.  In 
1897,  the  total  o>nstruction  is  given  as  1.331924  tons,  this 
having  Ik'cii  a  parlicularly  lean  year.  Of  this  total,  British 
ships  aeci>itnird  for  71.5  percent,  .American  for  65  percent,  and 
German  for  10.5  percent.  In  1902,  out  of  a  total  construction 
of  2,502.75s  tons,  the  British  figures  accounted  for  57  percent, 
.American  for  15.I  percent,  and  German  for  85  percent.  In 
IQ07.  out  of  a  total  of  2,778.088  tons,  British  construction  ac- 
counts for  58  percent.  American  for  17  1  percen;.  and  German 
for  to  percent. 

Warship  construction  is  given  hy  Lloyd's  as  142  vessels  of 
321.211  tons  displacement.  Adding  this  to  the  merchant  figures, 
the  total  construction  for  the  world  appears  to  hive  been  1.930 
vesseK,  eif  an  aggregiile  of  i.OQO.JV)  tons.  Of  mcn-o'-war, 
lliiriy-six  ships  of  134,475  Ions  were  built  in  the  United  King- 
dom, alt  except  three,  of  1,070  tons,  being  for  ihe  British  Navy. 
Cnnslniction  in  other  countries  include  sixteen  in  Japan,  of  6l,- 
too  tons,  of  which  six  of  .^.ooo  tons  were  for  China;  twenty- 
four  in  France,  of  35.289  tons,  of  which  seven  of  IJ69S  tons  were 
for  Turkey;  fifteen  in  Russia,  of  34,617  tons:  twelve  in  Italy,  of 
25,154  tons;  iwenly-one  in  Germany,  of  |6,200  Ions,  of  which 
two  of  700  tons  were  for  Greece,  and  two  of  700  tons  for 
Russia:  five  in  the  Uni:ed  Slates.  i>f  11.590  tons,  and  thirteen 
in  other  countries,  aggregating  2,786  tons. 


New  Coast  Quard  Boats  for  Turkey. 
.\  scout  and  five  giiiilioats  for  the  Turkish  government  have 
recently  been  coinpleltd  at  ilie  Qtanliers  de  la  Loire.  These 
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mt  Ti-tKian  cOArr  at'AW  ctciua  h*ih««i«  om  ti  irwtv. 

steamers  are  desiigitfil  for  coast  Kiinnl  work,  and  for  the  sup-  k""^  with  one  iorpc<Io  lulic.  and  are  inaimrd  by  niiu'  officers 

prcssion  of  piracy  and  smuggling,  and  the  sctllomcnt  of  va-  and  thirty-eight  men. 

rinous  disputes  along  the  Turkisli  coast  m  tlie  Kcd  Sea  and        The  general  dimensions  of  the  two  types  are  as  follows: 

the  Persian  Gulf.    The  scout  has  been  named  Marmaru,  while  Uarmaris.  Cunioai. 

the  first  of  the  gunboats  has  been  called  SeddSibaschir.  These  Total  length   17J  ft.  154  ft. 

two  types  of  vessels  arc  quite  different  from  each  other,  and  Extrrme  beam   J4  fi.  7  ins.  18  ft.  10  ins. 

are  not  at  all  in  line  with  present  up-to-daie  practice  of  the  R'PJ''   '-'i*-  'i""-  "  (' 

,               ,               1-     .»  ■                      1             .u  Draft   II  ft.  10 uu.  7rt.  mas. 

larger  naval  powers.    For  their  owtt  purpose,  however,  they  oUplaremetit  in  ton*   41}  309 

will  doubtless  prove  sati.sfactory.  Indkati-d  h<ir!H-]xiwrr   950  480 

The  Marmaris  has  an  armament  including  four  9-pounder  -Sjienl  in  knots   14.81  i*.4S 

and  two  I -pounder  gims  and  one  18-inch  torpedo  tube.    She               of  action   2,000  mlJes  i.joo  miles 

,                     <  .     I        ic            J  cf.    /                 Ti  Steam  pressure   igQ  pounds  igg  pnunrf» 

has  a  crew  of  twelve  officers  and  fifty-four  men.    The  g\ui-     Scotch  Inilcn  ;  1 

boats  are  arranged  for  three  .vpoiinder  and  two  1 -pounder  .Sail  area,  in  >quarr  frri   S''*^  t,io$ 
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Notice  to  Adrertlwra. 

Ct^'gn  It  it  made  in  cofy.  or  in  *rder<  fot  adxtrtiiini,  muMi  it  m 
•nr  kands  met  later  (lion  >^r  jlk  tf  Itit  menih,  It  injure  Ikt  rafrywf 
tat  tf  tuck  injtnutionj  in  Iht  itnt  tf  Ikt  mtnik  ftltammg.  If  frttf 
it  It  bt  tabmUm.  ctfj  matt  b*  m  tat  kmtit  ntt  ttttr  lAon  Iht  ul  tf 
tht  mttnsk. 


Direct  Steamship  Service  Between  tlic  Two  America*. 

For  many  years  there  ha.s  been  a  large  item  of  com- 
plaint on  the  part  of  merchants  in  the  I'nited  States 
regarding  tlie  steamship  service  between  that  country 
and  the  countries  on  the  cast  coast  of  South  America. 
Strange  as  it  may  seem,  it  lias  usually  been  sjH-cdier 
and  not  more  cxja-nsive  to  send  mail,  travelers  and 
merchandise  from  the  United  .States  to  F.ngland,  and 
thence  to  Brazil  and  the  Argentine  Republic.  The  two 
latter-named  countries  are  just  atwui  equally  distant 
from  the  United  States  and  England,  and  the  strantje- 
ness  of  the  whole  proceeding  lay  in  the  necessity  for 
sending  whatever  had  to  be  sent  across  three  thou.sand 
miles  of  the  stonny  North  Atlantic,  and  then  starting 
ihem  on  a  journey  of  approximately  the  same  extent 
as  would  have  been  the  case  had  the  shipment  been 
made  direct. 

One  of  the  main  argument.^  brought  up  in  the  Con- 
gress of  the  l.'nited  States  in  favor  of  a  subsidy  bill. 


be  it  mail  subsidy  or  shipping  subsidy,  has  been  based 
upon  the  facts  mentioned  above.  It  is,  naturally,  very 
disconcerting  to  the  pride  of  the  average  .\nierican 
merchant  to  be  placed,  as  it  were,  in  such  subserviency 
to  his  liritish  contemporary ;  and  the  element  of  time, 
always  of  nmcli  importance  in  matters  of  this  kind,  has 
made  the  argument  a  very  strong  one.  The  same  sub- 
ject is  up  again  in  the  present  Congress,  and  bids  fair 
to  win  a  limited  modicum  of  success,  in  so  far  as  the 
carrying  of  the  mails  is  concerned.  Whether  or  not 
this  will  result  in  any  considerable  accretion  to  the 
number  and  size  of  steamships  plying  Ijetween  New 
York  and  Rio  de  Janeiro  and  Buenos  .Ayrcs  remains  to 
be  seen,  but  the  presuntption  is  all  in  its  favor. 

Our  first  article  this  month  covers  a  description  of 
the  first  of  a  line  of  steamers,  under  the  British  flag, 
in  which  this  identical  service  is  to  be  carried  on. 
Other  steamers  under  construction  will  make  up  a  fleet 
with  which  it  is  proposed  to  make  two  sailings  per 
month  in  each  direction,  and  thus  maintain  regular, 
systematic  and  comparatively  rapid  communication  be- 
tween the  two  halves  of  the  American  continent.  This 
service  is  expected  to  be  very  good,  so  far  as  it  goes ; 
but  the  developments  of  the  next  few  years  will  un- 
questionably show  the  need  for  a  great  augmentation 
in  the  numlxT  of  ships  sailing,  and  the  frequency  of 
opportunity  to  make  the  trip.  In  other  words,  it  is 
highly  probable  that  the  demand  will  require  sailings 
.It  least  once  a  week,  and  possibly  as  often  as  twice  a 
week.  It  is  for  this  reason  that  the  bill  at  present  be- 
fore Congress  is  being  pushed,  with  the  idea  of  plac- 
ing at  least  a  fair  proportion  of  these  vessels  under  the 
flag  of  the  great  nation  most  largely  concerned  in  the 
trade.  Such  a  consummation  could  be  effected  only  by 
the  constniction  in  American  yards  of  ships  designed 
and  destined  for  this  particular  service,  and  of  suffi- 
cient numl^er  to  bring  the  service  up  to  the  point  where 
supply  meets  demand.  This  would  serve  as  a  very 
effective  stimulus  to  shipbuilding  on  the  Eastern  coast 
•if  the  United  States,  and,  as  such,  would  be  heartily 
welcomed  by  all  interests  concerned. 


Motor  Boats. 

The  present  number,  as  has  been  the  case  once  or 
twice  before  with  March  ntimbcrs,  is  very  largely  given 
up  to  the  subject  of  small  boats  propelled  in  the  main 
by  internal  combustion  engines.  This  is  an  industry 
which  has  grown  from  very  small  beginnings  to  a 
present  enormous  business;  and  while  in  general  it  is 
more  or  less  removed  from  shipbuilding,  so  far  as  the 
large  units  are  concerned,  yet  the  general  problems 
involved  are  pretty  much  the  .same,  and  much  may  be 
learned  from  experiments  on  these  small  vessels  which 
will  be  of  aid  to  the  designer  of  large  ones.  Not  the 
least  of  these  feattircs  is  in  connection  with  the  use  of 
internal  combustion  engines  operating  upon  sttction 
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producer  gas  generated  alongside  the  engine.  One  of 

the  articles  this  month  is  a  brief  iJcscriptioii  of  such  a 
small  vessel;  and  many  have  been  the  attempts  to  in- 
augurate rach  a  tjf^em  of  prodticer  gas  plants  and 

engines  a";  would  pruve  a\'aila1j!e  for  the  pri>piilvion  of 
large  vessels.  Tins  is  r.ot  a  new  pro|joi.uit>n,  but  up 
to  date  success  has  not  been  very  marked,  and  no  vessel 
of  any  considerable  size  lias  been  fitted  with  the  appara- 
tus. Much  has  been  done,  however,  in  the  way  of  ex- 
perimentation, particularly  upon  these  small  plants, 
and  all  of  this  is  nmply  a  case  of  pioneering  which 
will  bear  fruit  in  the  near  future  in  the  appUcation  of 
this  form  of  power  to  larger  v  f  ssel^ 

Motor  boats  may  be  in  general  divided  into  three 
principal  dasses — those  intended  for  business  pur- 
pisos,  those  Intended  for  cransiiii;  and  those  intended 
for  racing.  The  general  principles  underlying  all  of 
these  classes  are  aecessarily  the  same,  but  the  detaib 
are  worked  out  alonq'  totally  different  lines.  The  cruis- 
ing vessels  have  broad  and  comparatively  heavy  hulls, 
where  the  racing  vessels  are  narrower  and  witli  weights 
reduced  to  a  minimum.  The  cruisers  have  engines  of 
moderate  power  only,  often  of  considerable  w^eight  in 
the  interests  of  economy  of  operation,  steadiness  and 
reliability ;  where  the  racer  is  provided  with  engines  of 
great  power,  and  here  again  weights  have  been  re- 
duced tr)  a  very  low  figure.  TTie  racer  is  almost  in- 
variably an  open  boat,  or  one  covered  with  a  flush 
deck;  the  cruiser  is  frequently  of  this  same  type,  but 
is  perhaps  more  frequently  fitted  w:tii  Mune  son  .  f  a 
cabin,  either  under  a  turtle  back  forward,  or  reaching 
np  antidships  in  the  form  of  a  deckhouse,  die  lai^er 
portioTi  of  which  is  bc!o\v  the  main  deck. 

The  business  boat  lias  isiaiu  oi  tlic  characteristics  of 
each  of  the  otiiers,  and,  under  certain  conditions,  very 
much  resembles  either  the  one  or  the  other,  depending 
upon  the  particular  service  to  which  it  is  to  be  applied. 
In  many  cases.  liov\e\  er,  we  find  a  totalU  different  sort 
of  a  proposition, — such,  for  instance,  as  in  boats  de- 
signed for  oyster  fishti^r.  or  for  deep-sea  fishing  gen- 
era'ly  Tn  these  cases  we  have  a  broad,  flat  boat  of 
very  little  shapeliness,  propelled  by  a  small  engine  in- 
tended to  develop  a  speed  usually  of  not  more  than  six 
to  eight  rni^t'^  per  hour.  This  enpine  is  located  in  the 
extreme  stern,  and  very  little  attention  is  given  tu 
whether  or  not  the  screw  shaft  has  a  considerable  rake. 
The  propeller  is  not  Operated  at  anything  like  its  best 
efficiency,  but  gives  such  service  as  is  demanded  much 
more  cheaply  than  it  could  be  obtained  with  any  other 
known  form  of  propulsion  except  the  wind.  Most  of 
these  boats  are  fitted  also  with  some  provision  of  sails, 
which  arc  used  whenever  the  wind  is  available,  and 
from  this  point  of  view  the  engine  is  largely  an  aux- 
ifiary.  In  any  event,  however,  the  boat  is  diatiBicily 
a  tit  of  or  boat,  and  is  one  whose  nsefnloesi  i>  beyond 
question. 

In  addttioo  to  the  regular  fonns  of  motor  boats> 


there  are  other  vessels  propelled  by  internal  combustion 

engines  whenever  occa'^irjn  deniands  it.  These  arc  aux- 
iliaries, intended  usually  for  propulsion  by  sails,  and  fit- 
ted widi  the  motor  simply  as  a  means  of  proceedmg  in 
a  calm  or  against  head  winds.  A  conspicuous  example 
of  this  type  is  the  large  schooner  Narlhlmd,  described 
at  page  362  of  our  September,  1907,  number.  This  is 
said  to  be  the  larfrest  anxiliary  schooner  in  e.xistence, 
and  is  provided  witli  a  six-cylinder  engine  bi  not  less 
than  500  horsepower.  This  vend  is  of  over  aflOO  tons 
gross,  and  carries  9.000  square  yards  of  canvas,  upon 
which,  in  general,  reliance  itf  placed  for  propulsion. 
When  necessary,  however,  the  engine  is  foimd  to  give 
excellent  satisfaction,  the  speed  being  from  5  to  6 
knots,  even  under  adverse  circumstances.  In  this  par- 
ticular case,  there  are  also  smaller  en^'ines  of  tlie  same 
general  type,  which  are  used  for  generating  electricity. 
The  ekctrical  power  is  used  for  operating  dievatofs, 
thus  f<Tci!italinp^  the  handitnp  of  the  cargo;  for  lighting 
tlic  schooner  electrically ;  and  for  operating  a  search-- 
light.  These  are  all  decided  innovations  in  coastwise- 
schooners,  and  il!iistrate  rather  forcibly  the  great  utility- 
of  the  small  engine  for  auxiliary  purposes  upon  vessels 
of  this  type. 

A  kindred  use  of  internal  combustion  engines  is  in 
their  fitting  to  large  sailing  yachts,  be  they  sloops  or 

schooners  Several  such  vessels  have  had  these  eng^ines 
insulled,  eithe.'  at  the  time  of  building  or  at  a  subse- 
quent date,  and  much  satisfaction  has  been  derived 
from  their  use,  v.'henever  occas-cn  lias  demanded  the 
propulsion  of  the  vessel  by  means  otiter  than  her  own 
sails.  In  other  cases,  where  it  was  nut  found  feasible 
to  fit  the  auxiliaries,  a  small  boat  has  been  carried,  in 
which  an  internal  combustion  engine  was  fitted  for  its. 
propulsion.  This  boat  has  been  used  as  a  tender, 
canyhig  passengers  to  and  from  the  shore,  and  has  on 
occasion  been  impressed  into  service  as  a  towboat.  In 
thiv  ;;.tUT  case  the  iHial  work?  at  a  \  erv  p  "ir  eflicicncy, 
but  nevertheless,  in  general,  it  has  been  found  to  give 
a  speed  of  three  or  four  miles  per  hour,  which  ha* 
usually  proved  satisfactory.  An  example  of  this  is 
illustrated  this  month  on  page  129. 

In  referring  above  to  the  NortMand,  we  mentioned 
the  twn  ntixiliary  engines  generating  electricity  for 
various  power  and  lighting  purposes.  This  is  a  feature 
which  is  gaining  more  and  more  prominence,  and 
which  we  may  expect  to  see  a  very  considerable  item  in 
vessels  of  the  future,  in  which  steam  is  not  already  pro- 
vided by  :in  equipment  of  boilers  and  steam  macUlliery. 
The  engine  is  pacticularly  well  adapted  for  this  puipoie, 
as  it  can  be  started  almost  at  a  moment's  notice,  and 
there  is  no  fuel  consumption  uliatever  while  the  entwine 
is  not  running.  It  differs  markedly  in  this  respect 
frtrni  die  steam  outfit,  in  which  some  thne  is  required 
for  gettinc  up  ■^tea-rj,  and  fni  t  is  lieing  burned,  except 
in  certain  special  cases,  throughout  a  large  portion  of 
the  time. 
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ProgreM  of  Naval  Vessets. 
The  lliiri'au  of  Conslructiixi  and  Repair,  Navy  Department, 
reports,  Jan.  10,  kjoB.  the  foUovsinf:  pcrcenlaie  of  completiaii 
of  veiseb  for  the  United  States  Navy: 


8ATTLE5HIF& 


desired  to  hoist  the  bfinl.  ihi-.  can  he  done  by  one  man  at  each 
end.  and  by  using  tfu-  same  cranks.  <inly  that  ihcy  sbiit  the 

crank-  ;n  tlic  ..iIht  |i:niiins.    This  gear  is  very  simple  in  its 
om^rriictiMii.  ;iii<l  i>  made  <if  the  best  material,  so  as  not  to 
SUlT>  r        I  I  rtM  Mon  wlialever.  and  it  wiirki^  vcr)-  well. 
I'lic  other  gear  is  ilill  simpler,  but  is  intended  only  for 
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ETKUNEEIUNG  SFEOALTIES. 

Boat  LowwiiiK  Oemr. 

In  Cfmbin.ilion  with  the  Wclin  quadriuit  d.ivit,  r.  de-ir:ible 
to  have  •iimie  means  providini?  tor  the  ii'iveringand  hoi-trrK 
well  a-  I:.'-  i'.  iiifinin  out  .Mr.  Wi  lm  hiis  already  g<it'fii  out 
one  or  two  deMj^is  lor  Ihis  piiriiose,  .iiitl  anyone  jii'.iNtmn  npnn 
a  winch  arrangement  attached  to  each  davit  or  each  pair  ot 
davit*  can  have  it.  It  should  not  be  difficult  10  lower  the  bust 


lowering  purpoMs.  particniarly  on  >.hips  where  wire  falls  are 
used.  .\  great  many  ships  nowadayv  c;irry  \everal  small 
winchc-  ii].oii  tru  bo  it  deck,  to  which  the  falU  can  readily  be 
led  ulieii  the  crew  wishes  ir.  hoist  the  boats.  In  such  ca>cs  the 
Mm]>liv|  tlin^v:  »..■,:!. i  lir  to  .Tpplv  this  Rear,  which  consists  01  a 
Miiil'U-  coili  li  htake.  thriHigh  wliirh  the  wire  is  run  and  con- 
tn  l'.i.I  whiii  Itiwerinn  ihe  hoat  (  Welin  Quadrant  Davit  Com- 
pany, Hopctown  House,  Lomion,  C,  and  17  Battery  Places 
New  York.) 

A  BoHcf^Wfller  ClicaMor. 

This  device  hu  been  placed  upon  the  market  by  the  British 
Boil«  Water  Gretdalor  Syndicate,  of  Nottingham  It  is 
claimed  not  to  require  aily  structural  alier.iti"Tiv  whatever  to 
the  boiler,  and  that  it  can  be  removed,  iiispicted  and  replaced 
by  iirditiarv  workman  in  about  two  hours.  The  object  of 
the  apj  lunu  e  is  i„  mcreasc  the  water  circulation  and  facilitate 
steam  Keneration  by  giving  greater  freedom  to  the  gas-con- 
taining  globules  lormcd  on  the  heating  surfaces.  It  it  entirely 
automatic  in  action.  The  feed  water  sent  into  the  boiler  must 
first  inss  through  the  apparatus  illustrated,  where  it  is  not  caly 
healed,  hut  k  also  dcanscd  and  softened,  while,  fnnher,  the 


as  tonv  **  the  belajruv  >k  properly  made;  aad  the  plan 
has  been  to  keep  the  whole  mechanism  as  simple  as  possible. 

One  of  the  illustrations  shows  a  drum  and  brake  attached 

to  the  Welin  ilavit.  .mil  ilie  other  shows  a  simple  clutch  for 
lowering  With  Ibe  I. iiiiHr  mar  two  tiuii  can  swiiij^  ..iit  the 
boat,  as  with  the  ordinary  quridrant  davits,  by  turning  the 
cranks,  ami  al'.ir  they  have  turned  the  bi>at  out  all  they  have 
to  do  is  to  take  hold  of  the  brake  and  lower  away  This  l.rakc 
is  SO  arranged  that  it  gives  the  men.  with  very  little  effort, 
complete  control  of  the  lowering  of  the  boat  when  it  is  fully 
toadied  with  patscngers,  as  well  as  wlwo  empty.  When  it  is 
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grease  is  extracted.  The  feed  inlet  i»  indicated,  and  the  tet- 
tlinit  chamber  inr  impurities  is  also  shown.  The  sediment, 
etc..  can  be  ejected  by  means  ot  a  blow-off  cock  and  pipe,  and 
in  fact  the  only  attcnliim  ncccs&ary  is  that  wanted  for  occasion- 
ally blowing  out  the  impurities  which  are  trapped.  The  con- 
struction i*  perfectly  simple,  ;nd  there  are  no  driicate  parts. 
The  usefulne.**  <if  m  iviiiK  water  rapidly  over  the  heated 
surface*  of  boilers  is  now  bcinR  recognized,  and  in  increased 
stcannnR  capacity  and  in  the  use  of  impure  or  dirty  water  this 
appliance  sliould  show  advantages. 


I'urbine-D riven  CcntrifuKal  Hot  Well  Pump. 

For  the  high  vacuum  rcqutrerl  by  steam  turbines  it  has 
been  found  desirable.  es|>ecially  in  large  iiiMnllation»,  to  u»e 
separate  pumps  for  drawing  the  condensed  sleiim  and  the  air 
from  the  condenser;  forming  what  is  known  as  the  "dry 
vacuum  system."  The  air  is  handled  by  an  engine-driven 
reciprocating  air  pump,  and  as  no  water  is  handled  the  clear- 


ance can  be  made  »mall.  thus  obtaining  a  high  efficiency  T  he 
wa:er  is  uMially  haiiilleil  by  a  centrifugal  hot-well  pump,  which 
is  driven  by  an  electric  motor  in  the  case  of  electric  plants 
on  shore,  as  it  requires  a  high  speed  of  rotation. 

In  using  the  dry  vacuum  -iystem  on  turbine-driven  vessels, 
it  was  considered  objectionable  to  use  a  motor  to  drive  the 
Centrifugal  hot-well  pump,  on  account  of  the  dampness  and 


high  temperature  of  the  engine  room;  therefore  direct  drive 
by  a  steam  turbine  was  used.  The  illustration  shows  the  com- 
plete set  as  made  by  the  Fore  River  Shipbuilding  Company, 
Qiiiiicy,  Mass.,  for  the  United  Slates  scout  cruiser  Sairm, 
'he  main  propelling  machinery  of  which  consists  of  Curii* 
marine  turbines. 

The  pump  end  consists  of  a  4-inch  two-stage  volute  centri- 
fugal pump  arranged  to  work  with  shaft  vertical.  The  tur- 
bine is  a  two-stage  Curtis  turbine  mounted  aliovc  and  directly 
connected  to  the  pump.  The  entire  set  requires  tloor  space 
of  only  3  feet  square,  and  is  9  feet  6  inches  high  over  all.  It 
is  rated  to  deliver  joo  gallon*  of  water  per  minute  from  a 
2<>-inch  vacuum,  and  has  a  large  overload  cap.tcity.  The  total 
weight  is  5350  pounds,  and  the  speed  is  i.joo  revoluiioiM  per 
niiiiu:e.   

A  New:indk«tor. 

The  Star  Brass  Mann  fact  uruig  Company,  Boston,  Mass.,  has 
recently  develo|>e<l  a  new  steam  engine  indicator  of  the  outside 
spring  type,  which  ha*  been  given  severe  tests,  and  is  said  to 
w<irk  extremely  well.  A  number  of  the  special  features  dis- 
tiiiKiiiOiiiiK  this  indicator  from  some  01  the  others  on  tlie 
market  include  an  elongation  of  the  spring  instead  of  compres- 
sion: a  comparative  uniformity  of  temperature  of  the  spring, 
due  to  its  position  outside  the  steam  |>as*age«;  lightne^s  and 
accuracy  of  the  spring;  strength  and  rigidity  of  the  pencil 


motion;  a  good  diameter  and  length  of  iiisirm ;  general  solidity 
of  the  indicator  frame;  ease  of  change  from  right  to  left  hand, 
also  in  changing  tension  of  ilrum  spring ;  accessibility  of 
O'linder  for  removal  or  examination ;  the  cylinder  at  .ill  times 
surrounded  by  live  steam,  forming  a  s:eam  jacket  which  is 
self-draining:  and  all  chance  of  back  pressure  on  top  of  the 
piston  removed,  owing  to  the  provision  of  means  for  the  pas- 
s.igc  of  exhaust  steam  from  the  cylinder  to  the  atmosphere 

A  bifurcated  iKist  is  proviiled  to  guide  the  (tencil  arm.  thus 
preveti;ing  any  outward  dislocation,  with  conse<|uent  cramping 
of  the  mr>vement.  The  birret  is  provided  with  stops  engaging 
with  lugs  on  the  sleeve.  This  prevents  any  cramping  in  right 
and  left  motion.  The  adjustment  of  the  atmospluric  line  is 
.iccomplished  by  means  of  washers  on  top  of  the  barrel.  The 
device  is  really  a  lock  nut,  and  the  p<i<i;i<m  of  the  line  is  not 
changed  by  a  change  of  spring  or  adjustment  in  any  part  of  the 
instrument.  It  is  said  that  eleven  of  these  indicators  are  in 
use  on  the  battleship  I'crmoiit  and  thirty-six  in  the  Brooklyn 
Navy  Yard. 
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Steam  Turbine  LixhtinK  Set. 
There  have  recently  been  placed  on  the  market  by  the  B.  F. 
Sturtevant  Company,  Hyde  Park,  Mass.,  electric  generating 
sets  for  ship  lighting  and  kindred  purposes,  in  which  the 
prime  mo\cr  is  a  steam  turbine  with  one  or  more  disks  of 
vanes,  all  sizes  below  JOO  horM-iiowcr  being  single  stage,  and 
those  .ibove.  two.  three  and  fmir-.siage.    'Ilie  bucket  wheel  is 


a  single  forging  of  open-hearth  steel,  with  the  Ixickeis  worked 
out  of  the  solid  metal  on  an  automatic  cutting  machine.  A 
shroud  is  left  on  the  outside  of  the  blades  to  insure  against 
fouling.  On  either  side  of  the  bucket  wheel  is  a  sutionary 
re>er<ic  guide  ring  of  forged  steel,  as  shown  in  one  illustration. 
Steam  nozzles  of  lobin  bronze  are  inserted  at  and  the 
steam,  entering  at  these  two  points  at  the  extremities  of  a 
diameter,  acts  upon  buckets  in  ihc  wheel,  react*  in  the  revers- 
ing b«ickel>.  and  returns  again  and  again  to  the  wheel,  thus 


taking  a  spiral  path  in  the  closed  chamlieri  or  cylinders 
formed  by  Ihc  two  sets  of  bucket.  'Iliesc  guide  buckets  are 
shown  at  W.  and  the  steam  is  rxhniisli-d  at  C.  Midway  be- 
tween the  two  nozzles  are  small  startinK  buckets  D.  increasing 
the  starting  torque.    At  full  speed  these  arc  shut  off. 

To  take  a  typical  case,  that  of  a  unit  of  50  horseimwer.  we 
find  that  the  speed  range  under  different  conditions  is  from 
1.600  to  .1,000  revolutions  per  minute  The  net  weight  of  the 
turbine  and  its  base,  exclusive  of  the  generator,  is  2,400 


pounds.  The  length  of  tJie  turbine  shaft  is  44  inches,  the  ex- 
treme height  is  50  inches,  the  exterior  diameter  of  the  tur- 
bine casing  is  30  inches,  and  the  bas«  measures  33  by  33  inches 
over  all. 


TECHNICAL  PUBUCATIONS. 


Steam  Turbines.  Uy  Carl  C.  Thomas,  professor  of  marine 
engineering,  Sibley  College,  Cornell  University.  Size.  514  by 
O  inches.  Pages,  3J4  4-  XXXI I  Figures,  145.  Plates,  2a 
Kew  York,  igo- :  John  Wiley  &  Sons.  Price,  $4.00.  London  : 
Cliapman  &  Hall,  l.id.    Price,  17s. 

This  is  the  third  edition  of  (he  work,  and  includes  new 
material  on  the  design  of  the  Curtis  and  Parsons  types  of 
turbine,  as  well  n>  MiKKCSiions  regarding  turbine  analyses 
and  a  diagram  of  the  heat  contents  of  steam,  tlie  super- 
heated region  of  which  is  plotted  from  the  results  of  the 
.inthor's  recent  investigation  of  the  specific  heat  of  super- 
heated steam,  as  presented  before  the  .■\raerican  Society  of 
.Mechanical  Engineers  in  EVecember,  1907.  The  present  edition 
contains  also  new  material  relating  to  the  application  of 
steam  turbines  to  marine  propulsion,  including  illustrations  of 
some  of  the  most  recent  turbine  steamers.  Only  such  details 
relating  to  present  practice  in  turbine  construction  have  been 
given  as  would  suffice  to  illustrate  the  application  of  the  prin- 
ciples, 

nve  of  the  ten  chapters  are  devoted  to  theoretical  con- 
siderations covering  the  subject  of  steam  and  its  operation  as 
an  agent  for  the  generation  of  power.  Tliis  part  of  the  subject 
covers  nearly  one-third  of  the  text  The  subject  of  the  flow 
of  steam  through  orifices,  nozzles  and  turbine  buckets  is  taken 
up  as  an  intermediate  stage  between  the  the0retic.1l  part  of  the 
work  and  the  practical  discussion  of  turbines  and  their  design, 
nie  last  four  chapters  are  devoted  to  descriptions  of  various 
types  of  turbines  and  their  operation,  including  discussions  of 
the  broad  classes  into  which  turbines  may  be  divided:  while 
the  tenth  chapter  is  devoted  to  the  marine  steam  turbine.  In 
this  chapter  is  a  considerable  amount  of  information  regarding 
vessels  which  have  been  equipped  with  steam  turbines,  nearly 
all  of  them,  of  course,  being  of  the  Parsons  type.  Charts  are 
given  showing  the  relative  economy  as  between  turbines  and 
reciprocating  engines,  and  there  are  diagrams  of  engine 
rooms,  photographs  of  various  prominent  turbine-propelled 
vessels,  such  as  the  l.usilania  and  the  Creole,  and  many  other 
illustrations  covering  the  construction  of  the  turbine  and 
methods  for  measuring  its  action. 

Introduction  to  the  Study  of  Electrical  Engineering.  By 
Henry  H.  Xorris.  M.  E.,  professor  of  electrical  engineering. 
Sibley  College.  Cornell  University.  Size.  6  by  <)  inches.  Pages, 
404  -f  XXIV.  Figures,  1791  I^few  York.  1907:  John  Wiley 
it  Sons,  Price,  $250  net.  London:  Chapman  4  Hall,  Ltd. 
Price,  10/6  net. 

The  work  is  intended  as  a  text-book  for  the  use  of  students 
in  electrical  engineering  at  the  higher  technical  colleges,  and 
is  intended  to  lay  a  foundation  for  more  advanced  analytical 
work  by  those  pursuing  such  courses.  It  is  designed  to  be 
used  in  combination  with  practical  experience  in  either  the 
construction  or  operation  of  electrical  m.ichinery,  or  with 
laboratory  exercises  and  as  such  should  be  sufficient  to  enable 
a  student  to  intelligently  select,  install  and  operate  machinery 
of  this  type. 

The  work  is  divided  into  thirteen  chapters  and  an  appendix. 
The  chapters  include,  respectively:  Historical  Oevelopment 
of  Electrical  Engineering:  Fundamental  Electrical  .md  ^tag• 
netic  Quantities:  Materials  of  Electrical  Engineering;  Elec- 
tric Circuits;  Magnetic  Circuits:  Construction  of  Electric  Cir- 
cuits; Operation  of  Electric  Generators;  Transformers  and 
their  Applications;  Construction  and  Operation  of  Power 
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Stations;  Electric  Motors  and  their  Applications;  Eieciric 
Lighting  and  Heating ;  Ekctrical  Measurements;  tht  Tran*- 
mission  of  Intelligence.  The  numerous  illustratians  are  all  of 
the  line  type,  »nd  nctriy  all  of  them  have  been  nnde  ^  tint 
wax  iwoctM,  thin  iuatim  ipfcn^id  deliiiiiioa  of  inia  and 
cleanMw  is  appatmee. 

PatticDkrbr  intcretlintr  are  the  ^pters  dcfoted  to  deetrie 
generators  and  motors,  these  giving  details  regarding  the 
proper  operation  and  application  of  theic  units,  and  de»<rTjbing 
in  some  drtali  diiTrri  nt  tvpes  of  motors  and  tlji  ;i  c instruction. 
The  last  chapter  deals  with  telegraphy  in  its  vririon'i  defurt- 
ments.  including  wireless  telegraphy;  the  telaotopraph  de- 
signed for  t'sn-imitting  handwriting  over  a  long  distance:  tele- 
phones  I  \caaiif;es  and  Central  offices,  and  a  short  note  on 

wireless  telephony.  A  (|Mendid  index,  coverini  about  twenty- 
five  pacta,  adds  nmeh  to  the  value  of  the  woric 

Hints  to  EiiginecTB  for  the  Board  of  Trade  Esamina- 

taona.  By  W.  D.  Martin,  M,  I,  E,  S,  Size.  aM  by  7'4  inthtt. 
Pages,  105  +  II.  Figure*.  35.  Glasgow,  igo^:  James  Hnitra 
ft  Company.    Price,  3/6  n«. 

Tbit>  little  work  U  a  oollectkm  of  queatkms  and  aiitwen  on 
pnetical  feattircs  omnccled  with  the  operation  of  marbw 
CBKines,  boilera,  pumps  and  awtiliaf iea,  indwUnr  a  consider- 
able  amount  of  material  iqion  such  items  as  metals,  gages, 
dsctridty,  lelrigeration,  cte^  The  Hhistrationi  are  all  from 
tine  drawings,  and  cover,  in  general,  fndicatof  cards,  gage 
glasses,  varioita  types  of  v.ilves,  pumps  ni  l  ■.  .iI.ts,  as  well  as 
rivetlnK-  The  work  appc.irs  to  be  thottJiiglKy  practical  and 
well  adapted  to  its  purpose.  It  covers  simple  computatioat  and 
sketches  as  well  a»  direct  answers  to  questions. 

Simple  Problems  in  Marine  Engineering  Design  (Includ- 
«ig  Turbines).  By  J.  W  &  ft  M.  Solhern.  Size,  4^  Iv  7M 
inches    l'.igc.<,  109  +-  XI.  Glasgow.  1908:  James^mra  i 

t_orap.-iny.    Price,  2/6  net. 

This  is  the  second  edition  of  the  work,  which  is  diviilnl  ;:;'n 
six  sections:  Simple  Engineering  Mathem.Ttics ;  General 
Problems:  Engine  Design;  Boiler  Design;  Marine  Turbine 
Design ;  Speed.  Consumption  and  Horsepower  Problems.  The 
work  is  replete  with  rules  and  exantples,  and  i»  intended  to  be 
nsed  in  connection  with  a  theoretical  work  covering  much  the 
same  sobjens.  With  a  good  knowledge  of  the  genetut  tea- 
litres  of  tlie  pnoUems,  however,  the  woik  is  entire  in  itself, 
and  wotild  serve  simply  as  a  guide  in  (he  workiqg  out  of  the 
various  featurts  of  marine  engines,  turbnce  and  boilera.  In 
each  case  the  answer  to  every  problem  is  given  as  a  cheek  to 
the  work, and  the  total  number  of  problems  i--  iiiH.  icnrv  great 
to  give  a  considerable  scope  in  ch.iracler.  In  many  cases  the 
problems  are  made  more  than  usually  si>eci6e  by  reference  to 
the  name  of  the  ship  under  consideration. 

Steam  and  Entropy  Tables.  ('.>  ■:.  IT  Pcabody,  pro- 
fessor oi  uaval  architecture  and  marine  engineering,  Massa- 
diusetts  Institute  of  Technology.  Size,  5.*^  by  o  inches 
Bwea,  131  -I- XXIV.  New  York.  1907:  John  Wiley  &  Sons. 
Pnce,$i.oa  London:  Chapman  &  Hall.  Ltd.  Price  4/6  net. 

This  is  the  seventh  edition  of  tables  calculated  twenty  year* 
■go  to  accomjany  the  author's  "Thermodynamics  of  the  Steam 
Engine."  Since  that  date  import.int  experimental  investiga- 
tions have  been  made,  .ind  this  information  has  been  used  in 
recomputing  the  tables  and  in  making  certain  changes  facilitat- 
ing -he  r  Use.  All  the  tables  for  saturited  steam  have  columns 
of  entropy,  due  to  vaporization,  .ind  the  table  in  metric  Units 
ha*  been  made  into  a  conversion  table,  by  aid  of  which  ptOp- 
Crties  can  be  found  in  either  metric  or  Engliah  units,  or  a 
COfflbtnation  of  the  two  may  be  used. 

The  introduction  deals  at  some  Icngtfi  with  the  properties  of 
steam  and  other  vapors,  going  iuto  the  auhjeet  from  die 
theoretical  standpotat  and  rnaUtig  use  ofthecakuhis.  The  first 
table  eovcn  saturated  steam  on  the  basis  of  temperature  in 
degrees  Fahrenheit  The  second  table  covers  saturated  steam 
tm  the  basis  of  pressure  absolute  in  pounds  per  square  inch. 


The  third  table  covers  saturated  steam  in  metric  attd  EmfBdl 
units,  based  00  tcmperatares.  The  next  eight  tables  oovw 
propeitics  of  saturated  vapor  of  edwr,  akohol,  cUoroionn, 
carboB-din^ide,  oariKm-tetiadilaride  and  acdoa  in  mettk 
unitit  and  of  ammonia  and  sulpbur^ioKide  in  English  nia 
The  lemainnig  tables  include  one  showing  the  specific  gravitv 
and  specific  volume  of  liquids,  one  showing  ibe  votttme  of  water 
at  different  temperatures  based  on  it-  m  '  .1:  4  ilecrccs  C, 
conversion  tables  between  inches  of  mercury  and  pounds  per 
square  inch,  and  a  table  of  cometive  f^idora  fbr  superheated 
steam. 

1  he  Temperature-Entropy  table  occupies  f)fi>  tun  ;!.%ges-of 
the  boolc,  and  is  followed  by  tables  oi  Kaperian  and  comnioo 
logarithms.. 

Lea  Ptottea  de  Combat  en  1908,  By  Commandant  de 
Balinoaurt.  Size,  6  by  4^4  inches.  Pages.  787  +  LVL  Fq^ 
ures,  386.  Paris  and  Nancy,  1908:  Becger-Levrault  ft  ConH 
pany.  Priee,  $  francs. 

This  is  the  sevtnft  ctBtioo  ol  a  wode  devoted  lo  Ac  dia* 
scminatian  of  information  about  the  mWes  of  the  worid. 
The  general  scheme  is  a  left-hand  page  occupied  by  a  line  CUt^ 
showing  an  outboard  profile  and  a  battery  plan  of  a  vessel, 
while  on  the  right-hand  {  i  vn  i  -  >  (!'^(  ription  of  that  vessel, 
aiirl,  of  course,  at  the  same  time,  oi  its  sister  ships  The 
drawings  show  the  general  appearance  of  the  ship;,  .nid  the 
location  and  approximate  thickness  of  the  armor  for  liic  hull 
and  battery.  They  show  also  the  distribution  of  the  various 
guns,  and  give  a  general  idea  as  to  the  character  of  the  designs 
from  the  point  of  view  of  the  main  elements  of  attack  and 
defense.  .Ml  the  important  ships  of  all  the  navies  of  the 
worid  arc  included,  which  makes  the  work  a  valuable  one  tOt 
reference.  There  is  an  alphabetical  index  at  the  rear. 

Fartienhufly  intereeting  in  the  iiresent  number  are  iignres  of 
sone  of  the  lalett  veiada  under  conitniclien.  In  many  caws 
tfie  details  of  these  vessels  are  not  welt  known,  and  it  is  pos- 
sible that  the  real  ships  will  show  considerable  changes  from 
the  drawings  and  description*;  here  given.  \%  indicating, 
however,  such  knowledge  as  is  at  i  r  ■  1  nt  available  on  the 
subject,  these  arc  more  than  usually  iiUvti;- ling.  -Among  these 
vessels  niij{ht  Ix"  mentioned  the  four  new  German  battleships, 
which  carry  sixteen  ti-inch  guns  in  six  turrets,  four  of  which 
turrets  carry  three  guns  each.  These  are  arranged  so  that  all 
may  be  fired  on  one  broadside,  t'lr  turrets  at  the  ends  being 
located  as  in  the  American  hatil<  -lii|i  Michigan,  while  those 
amidsliips  are  placed  en  ftkelon.  Tlic  ship  is  shown  with  two 
funnels.  The  German  cruisers"£''  and  "F"  are  also  illustrated, 
the  former  having  ten  ii-inch  guns  in  six  turrets,  located  like 
the  six  turrets  on  the  American  battleAtp  CoiM«rfirNt.  There 
are  four  funnels.  The  armored  cruiser  "F*  is  shown  with 
twelve  ir-inch  guns  in  pairs  in  six  turrets,  ^  arnngement  of 
turrets  being  the  same  as  in  the  German  battleship,  and  al- 
lowing all  of  the  guns  lo  fire  on  one  broadside.  Six  funnels 
are  here  shown,  tlirci-  f  iru.ir-!  .'  ti'I  ;href  ;ift 

Other  ships    tlln.ilt  -vv'-.n':   :i  n  Tliiin  f.-.A   nl  lnk>li:.y  h.t.s 

been  maiis'imic.l,  im  l  id,-  ,v  tt:L;i.u»  I'.Lttlcship  of  16,000 

tons,  which  lias  fiKiii  i^-inch  giiiiri  m  pairs  In  four  turrets, 
mounted  one  at  cither  end  of  the  ship,  and  two  amidships  rn 
echelon.  These  may  all  be  brought  to  bear  on  one  broadside. 
Four  funnels  are  shown,  two  forward  and  two  aft.  The 
Japanese  battleship  Satt%ma  is  illnstrated,  showily  a  msia 
battery  of  four  i2-incb  and  twdve  lo-inch  guns,  all  mounted 
in  pairs  in  tnrrela  in  the  conventional  manner.  The  new 
Japancae  hattlesliip  HM  is  aho  sbown.  vrith  twelve  in-indi 
gunainpaitsinaiiiturretSb  Four  of  Acie  turrets  ate  arranged 
in  the  same  manner  as  in  the  battlcshtp  MUMgam:  the  ether 
two  arc  located,  one  on  cither  broadside,  and  the  broadside 
fire  is  thus  from  ten  of  these  guns;  there  are  two  funnels.  The 
■•.uth  shi^-i  tiii-;cr  Kurama  is  shown,  wiih  tlircr-  innnels.  with 
a  main  battery  of  four  la-inch  and  right  8-inch  guns.  The 
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f  .niH  r  ,111-  iiMi;-i:t'fl  in  the  usual  ni:iiin'  r  while  th«  &-inch 
guns  are  located  singly  in  eight  turrets,  four  uii  cilh«r  broad- 
side 

QUERIES  AND  ANSWERS. 


OneifuMM  «»iiMfMMig  MonM  t»pnetri»g  viM  bt  imtmerti 
tilt  Editor  im  Mt  r«AiMN,  Etch  eommmnt^UoK  mutt  heat 
Ae  nam*  and  uddfut  of  Uu  writer. 

Q.  SB.— Row  niadi  cm]  i*  oicd  in  a  jtu  br  iho  mtf  cliin<  sbipi  ol 
tbc  world?  W.  S.  R. 

A.— Thi>  ia  a  iiibjcct  whidi  ia  CMcedincly  dilficult  of  «vcn 
appfonmate  detmnimticNi.  An^  eitimatc  nade  wmtd  te 
aubjcet  to  extrcma  gueia  worit.  becauae  of  tiie  Utt  tint  jnarine 
enjffiiws  differ  <o  very  marleedly  in  general  economy,  particu- 
larly when  viewed  in  respect  ti>  their  widely  var>'lng  sizes,  dc- 
*i(fTis  and  dates  of  construction.  Without  going  pretty  deeply 
into  the  jnatter,  it  would  tio  t..t.i!1y  impr  ^Mtilc  to  arrive  at  any 
figures  of  even  approximate  cxaancss.  ?\1< n-hatut  «hip^,  as  a 
rule,  operate  .it  nearly  full  power,  and  hcii  <■  arc-  in  t  miI  -k  1  t  i 
the  comparatively  heavy  cotMumption  of  coal  bas«d  upon  the 
operation  of  large  engines  at  a  rnnll  ftaction  of  ttieir  power, 
as  in  warship*. 

The  merchant  »team  tontiage  of  (be  irofkl  at  the  present 
time  is  eettmaled  at  nearly  as/OPOflOtt  gioas  lont.  Moat  of 
tbeK  iliipa  are  Ireightera  widi  average  apeedt  not  exceeding 
to  or  It  Imot^  which  nwana  a  low  proportion  of  horsepower. 
An  oShand  estiBnite  of  the  latter  migbt  be  put  at  15,000,000 
horsepower  This  figure  Cannot  be  coni>d«'ed  as  accurate 
within  25  or  JO  percent.  !>ut  it  terve*  at  lead  as  a  basis  for 
esltni.i'i 

A«$iniiinj(  liiat  till  iviriK''  vessel  is  in  service  for  one-half 
of  the  tune,  and  tlio  coal  eonsumptiou  averages  a'i 

pounds  per  horsepower  per  hour,  we  have  for  each  horsepower 
a  total  of  60  pounds  of  coal  per  day.  and  l8j  days'  Gleaming  in 
the  year.  This  makes  each  horsepower  call  for  II.000  pounds 
(abMtt  5  tons)  of  coal  per  year.  On  this  basis  the  total  annual 
consunpiion  would  figure  out  at  about  73,000,000  tons,  which, 
we  believe,  i*  about  9  percent  of  the  total  annual  coat  prodisc- 
lion  I'f  the  world. 

0-   aS8.— What  is  "cavitaliiui "  in  a  propsllei'  F  A.  W. 

A,-  f.T.  ii.ili'>iL  is  a  plienomcnon  m  i>r  nihoi  ilniil,  cv- 

istent  m  connection  with  the  propulsion  »1  i-isi  ship-^  b>  screw 
propellers,  in  which  the  space  immcdiatcty  in  the  rear  of  the 
propeller  blade  is  rendered  more  or  less  empty  on  account  of 
the  blade's  rapid  cleavage  of  the  water,  and  the  relatively  slow 
action  of  tiie  water  in  closing  in  bciiiiul  the  moving  blade.  This 
action  breaks  the  continuftgp  of  tfw  Mmai  of  water  in  which 
the  propeller  is  acting;  and  lenden  it  liopoisible  for  the  pr^ 
pcllcr  to  develop  tipon  the  water  Aw  full  effective  thnist  of 
whidi  it  would  oiherwiae  be  eapiAile,  It  is  an  onstaUe  oaiidi> 
tion,  and  one  which  has  caused  mueb  eoneem  |o  designers  of 
fast  vessels. 

8.  2!!M-'  IIo»  do  you  find  the  Wi-,rklng  nrt!«Kuir  of  a  bolIrrT 
)--\Vh.il  i.  lap?   Wliai  i<  Irad?  J.  I.  A. 

A. — If  the  diameter  of  the  shell,  the  ihickne**  of  the  sliell, 

and  the  ch.iracter  of  riveting  arc  known,  we  can  AgUttt  the 

working  pressure  according  to  the  formula: 

P=  — . 

' D  X  f 

where  T  is  the  tensile  strength  of  the  steel  of  which  the  shell 
b  made;  r  is  the  thidmess  o(  the  bailer  shell  in  inches:  D  h 
ibe  diameter  of  the  boiler  in  indies:  and  /  is  the  factor  of 
mfety.  Suppose  we  assume  that  we  have  material  with  a 
tensile  strength  of  60000  pounds  per  square  inch,  and  th^it  the 
sfaell  has  a  thickness  of  H  inch  and  a  diameter  of  150  inches. 


If  we  taike  o  iKtor  of  S8fet%    t     we  find  that  the  alktwaUt 

60.mx>  X  \i 

boiler  prcssute  would  be:  Pwi  ■  s  too  pounds  par 

75  X  6 

S(|uare  inch.  This  assumes  that  the  longitudinal  fi.-ur:-.  is 
single  riveted.  If  it  ia  double  dveted.  we  can  add  ao  percent 
to  the  above  figure^  dit»  giving  a  boiler  pressure  of  lao  pounds 
per  atpiare  inch. 

(a),— Lap  and  lead  both  refer  to  the  poaitioo  of  a  valve  with 
regard  to  the  steam  passages  of  an  engine  hi  which  the  valv* 
it  working.  These  are  best  explained  bgr  a  alictdt.  When 


valve  surface  overlaps  the  steam  ports,  the  nniomU  of  tJiis 
overlap  is  known  as  the  "lap"  of  the  valve.  Ii  v.  1  \  1  krit  that 
in  this  case  Ifae  valve  must  be  moved  through  this  distance  be- 
fore steam  can  be  admitted  to  the  cylhider.  The  lap  of  a  valve 
is  always  measured  hi  the  middle  of  the  stroke.  On  tha 
steam  edge  ol  the  valve  this  is  called  the  "steam  bf,"  and  «n 
the  exhaust  edge  the  "exhaust  lap." 

The  amount  of  opening  of  the  steam  port  at  the  moment 
when  the  pistm  Ikvik  -  i-  '^in  ke  is  called  tlit  "Kad"  of  the 
valve  Thin  is  btiWKljt  .i;^  > by  regulatimr  tin  angle  between 
the  position  of  the  eccentric  and  the  m  ri  of  the  crank. 
One  object  of  this  is  to  admit  a  slight  aiiiuiint  of  steam  before 
tlic  piston  finishes  its  stroke,  thus  forming  an  elastic  cushion 
against  which  the  piston  is  brought  gently  to  rest,  and  which 
then  asststi  in  reversing  its  motion. 

Ij  \-         M  .[m.!  ).hould  a  four-cycle  marine  motor  b« 

ii  T  1  :,.<ii  ti.l  t  tiijt  1  ;  fM;t^Uer  mar  be  detiKncd  tu  fit  any  ftpecd 
ol  revoLuttbii,  ^hije,  cn  the  oiher  Hand.  I  lutdrrfttiitid  that  a  muiae 
motor  aorkt  btit  at  about  80*  revolutUin*.  Pfi"  this  vary  with  the 
niri.Wl  of  llv,-  liiiat?  Supixminft  that  ttir  wheel  should  turn  abi^ut  MO 
rr^otiiliont.  and  that  T  have  A  motor  which  wootd  nm  L,3W  fevolutiona, 
and  I   reduce  ll  r   r|  f<-.l   of  -.Vc   \-'roy-]]c;    'I  jlt  .1   r-rtr,,-tO-Ont  fear,  to 

that  tl)c  rcquir.  I  ti  'i  r.  ■  >  ;i[  -  r-  A.rr  ,1,M,.,:,:  Vti  :  wronK  in  ossuixi' 
inic  that  a  10-hor»*v*>w«r  su^tm.  fwnrjisia!  J«M>  st-tuiutioni.  ireared  two 
lo  <mr,  cait^inx  the  wtierl  In  run  at  SOU  rev<i1ulian«.  would  be  equal  to 
t!^l  h^lr^c(«,wrr,  minus  frictKin.  by  virtue  of  the  two  l*,-i>ne  ge.lr*^  Is 
thta  unicti«4il?  li  it  i»,  it  wouht  certainly  iaciudc  a  bcncrat  in  having 
«bc  abaft  fmlM  to  the  wlcr  Uac  B,  IL,  S. 

A.~Tlie  number  of  revolutions  at  which  a  marine  engine 
should  be  run  depends  npon  the  power  of  the  motor,  atid  Ibe 
model  and  speed  of  the  boat  They  may  he  suceessfttliy  ron 

anywhere  lietwceu  aoo  and  I, too  revolutions,  if  ihey  are  welt 
adapted  to  the  particular  circumstances  of  the  case  It  is 
practically  iiiii"  •■  I  U-  to  design  an  efTictrnt  wlm  l  i  ii  :i 
speed  cruising  boat  when  the  resolutions  arc  over  500  or  boa 
In  the  liigh-|i<iwereil,  htnli-spccd  type  of  boat,  revolutions  may 
run  as  high  as  t.ooo.  but  600  revolutions  is  a  very  fair  aver- 
age for  ordinary  work. 

Voiir  scheme  to  obtain  JO  horsepower  with  a  lo-horsepower 
motor  is.  of  course,  absolutely  impossible.  It  certainly  would 
not  have  been  neglected  all  these  years  if  it  could  have  been 
done.  But  you  are  not  doubling  the  horsepower  when  you  re- 
dtKC  the  speed:  you  are  simply  doublhig  the  acting  force>  but 
moving  this  forro  i>nly  half  as  fast  The  horsepower,  whieh  is 
a  pro<liict  of  force  and  speed,  ought  to  be  Ihe  same  in  either 
CISC,  neglecting  friction.    Taking  friction  into  account,  you 
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will  have  less  liorsepiiwcr  on  the  propeller  sliaft  with  your 
scheme  than  you  will  have  on  the  crankshaft.  The  cfticicncy 
of  gears,  when  well  designed,  ranRC*  between  85  and  95  per- 
cent; that  is,  10  horsepower  at  the  crankshaft  of  your  motor 
wonld  give  jnm  pcriiapa  9  horaepowcf  at  the  propeller  shad 

T.  M  B 

Q.  Kifull^   itil.irin  me  Iiim    1   may   mncdy  the  "irruntinif*'  in 

the  intcrn'-nliAlr  yic^^utr  t  ylir^ili  T  ^tf  i  liii*Ic-cxpan3ii>n.  f^Kir  cylrniier 
marine  cnisinr,  evfry  Simf  *r  gel  uriijrr  m-ay.  The  iliufnrUr-  i>t  the 
cylindrrs  ire;  H.  1"..  a^.i;  I  I' .  03  i;  Ivt.i  1..  K.  T4  incises  e»eli; 
boiler  [TeMure  »5  usjally  kej):  .tl  ..i  i  r>oiind*.  All  cylinders  are  htrtim- 
j:!cktlc(l,  and  we  alla»  fn;-m  1  to  :i  hour*  in  hcatintc  up  the  nuiin 
ciig>a<».    At  Ibe  revolutioni  arc  increa^etl,  this  noise  tirill  deereave.  until 

•  im<  »»  W  B.  P.  M.  to  ibMart  olw  it  v*  nop  wliamnhtt.  simiiinK 
(he  mmm  at  •(  Mn  Jadnti  alio  pfD*(4  ta  fcciiata  ikS  imhm. 

A.  N.  M. 


A  — The  "gruntttiK"  of  the  cylinder  in  gettmf  un4ef  way  h 
not  at  all  unusual ;  for  most  engines  grunt  for  10  or  15  min- 
iiiM  after  atcam  is  admitted,  no  matter  bow  thoroughly  they 
majr  be  warmed  up.  Thia  ia  aaid  ta  be  due  to  the  drynen  of 
the  cylinder  tMlis,  and  a  remedy  it  10  inject  a  pint  of  water 
into  the  eyiiiider  wIicb  ft  begin*  to  grant  This  would  prob- 
ably slop  the  iwiifc  Shnllkiff  the  steam  oil  the  jackets,  as 
meotionedt  would  also  operate  to  dcerease  the  noise,  because 
of  the  fact  that  tfab  permits  greater  cylinder  condensation, 
the  water  from  triiich  tends  to  luliricate  the  cylinder  walU. 

C.  A.  M. 


SFlJyn'HD  MARINB  PATENTS. 

The  l>ubl\catwn  in  this  column  of  a  f  jirnt 
mot  necttMrily  imply  tditohal  commendation. 

1  if  Pelbert  Hi 
ft  Tnut  Building; 

Dl-C  '   


mMM.  si;bmf.rgibi.f.  vessel   edwaro  l.  peacock, 

HONTIIEAtI  CANADA,  ASSIGNOR  TO  THE  LAKE  TORPKfK) 
BOAT  COMPANY,  BKIDGEfORT.  CONN..  A  CORPOETION  OF 
NEW  JBRSEY. 

'MMract.— Hm  object  of  Uw  laTcaUoa  is  le  uiapl  Uic  hrdroplaa**  to 

~    '     th  lb*  iMi  •<  Ms  leant  ataa  Uw  Imar  i> 

Id  la  loricr  ihaai  cwibl*  •<  baiat  «aiekiy 


or  idjuMcd  to  a  botiaoalsi  pMition,  from  vbicii  tber  <a*y  Ix 
Wnad  udally  ao  u  10  procat  cither  their  upjicr  or  lo<»tf  sttrltcc  to 
■a  aMiar  at  njr  uiafc.  lo  caaw  the  reuel  to  riie  or  flak  the  oc' 
aaslSB  neairt*,  aiesm  bcina  cnpla^d  and  incFaUe  inta  within  the 
for  aacnUac  Uw  byeiaaliBW  aad  Mdiae  Uwia  ia  cidicr  mi- 
Uao.  aSte  atfin^  ibsarHdSnr  aad  bajilat  ihsai  la  Ibafar  aS- 


«7f,»70.    BOAT.    BENJAMIN  F.  WATERS,  DOVER,  N.  C 
Claim. — A  boat  rompriimg  a  bofty,  v"l^ey%  nio'.mtcd  in  pair^i  at  the 
endt  thereof,  pnraUel  cahir*  iraiwi)  over  aaid  pulie 

wnnm  mnniy  pwiinip  anv  ncwiy  i 


tc'i  in  pa 
|iulley>  sod  tnnivcnc 
pMldlc»  MMBpvialiic  a 


TA  .  .ASS,.NORS^^,TgjJ|^^  MANUFAC. 


TLRIXr.  COMl';  

Abrtract. — The  invention  faaa  for 
fangrincnt   of   certain   eIectTL>c>icmicalty   rrlated  elements   »hcrcby  the 
cleeirwly*l»  ot  »ra  w(il*^r  i>,  ctfcctnl  conliniio«*lT,  and  the  submerged, 
unpainted  metal  at  a  irftiel  j»  graduatl^  coatea  «rilb_ 
adherent  layer  ri  hyiiroci 
from  the  ordinary  attack 
parasitea.    Ten  ctatnis. 

•TI,U7.   UFEBOAT.  THOMAS  B.  KING.  EPHRATA.  WASH. 
ClMn, — t.  A  hoat  conpriiiag  dicalu'  beadi,  ■  •■hMaaiialir  crlin- 
drietl  body  aecared  at  ili  cadi  la  Ibc  btada.  a  laaft  aecured  at  its  eada 


>e>Kl  It  gradually  coated  with  a  more  or  Icta 
o«n  Biid  aadiiiai  aydial^  and  ihwebr  fraMtad 
,ck%  tl  vcpeiaHih  laraiitfn  aaaaasaai  ar  aaiiM 


e  beada  at  poteit  below  the  centert  Ittereoi,  and  a  teal  •uapcndcd 

SiiuStm!mSff''S^JSt.  ^^Ti!^!^^'t!f'^^  cwtinitiiia  a  a<i#ii  la 


WMia.  MOTOR  BOAT.  VICTOR  M.  SALO  AND  JOHN 
■TOK —   


RVKONEN.  CHICAGO. 
Ctrimj    In  •  aotoT  Inc^  the  conifainalian 
bad  tanmnc  bam  the  how  ta  a  aaiat  hdaw 
.         ->  ^  wMMHaanaT  the  Maa 


of  n  melalUe 


a  step  lo  wpport  the  end  of  a   „   

roiaiinn  oi  the  propeller  therein,  bc«rin|s  to  aupaaet  Ibt  peqpettcr  i  

aiad  a  connecting  abaft  tube  extending  fnnn  one  of  mid  Dariagi  dk 
axonally  upward>  into  the  hull:  a  propeller  ahaft  tapportcd  in  aaid 
bearingi  parallel  with  the  waterline:  a  propeller  ailbiea  on  taid  shaft 
vltliin  the  opening  in  taid  keel;  and  a  ennnecling  ihaft  in  aaid  tube 
caancclcd  vnth  the  propeller  ahaft  and  a  mntcn-  in  the  boat.  One 
Claim. 

STASIS.  .STEERING  VESSELS.  IlEKllAN.N  W.  WILKE.  LONG 
ISLAND  CITY. 

C'l'oim  1. — The  combinatien  with  a  veaael,  of  traaaecrscly  extendiat 
pipei  at  the  fore  and  aft  cads  and  MCartd  to  lb*  sldl  walb  of  the 
oetoel  and  terminatinc  in  opMiiBBS  therein,  lb*  jlssi  btiac  ctil  evi  at 
th*  upper  aorface,  cyUmMcal  casinis  HCWcd  la  said  pipca  aad  pcqicct- 
ing  (fnanward  throi^  th*  cnt'OU  Boetioa  «<  the  Mbtr,  Craofc  mifta 
extending  longitudinally  thiaa|h  aad  sappatiad  ba  SM  caaufa,  fgapM 


rranged  at  each  end  of  ?aid  »Jiaft».  the  pTupellen   ^  

ti>  drin  in  water  at  one  side  "I  the  vewrl  and  lo  throw  it  ««l  in  a  {ct 
«r.  tl     MthrT  »ii<le.  to  Meer  the  vciwl,  and  means  (or  operating  Raid 

1  1  '['illrr  .liaft*     Turn  cUiin*. 

s:a  CI  RRKM  SI  l  l'I.VINr.  ARHANOEMENT.  BERNHAKD 

SALOMON,  FR,\NKI-<i«T  ON  TIIKM.MN,  ilKKMASV.  ASSIGNOK 
TO  FKLTEN  IJND  r.I  l l.t.F.Al 'M K  I.All M RVF.RWERKE  AKTIEI*- 
GESELLSCIIAFT,   FRANKFORT  OX  THE  MAIN. 

Abstract. — Tlie  in\-ention  relatea  to  a  new  fvflcm  of  supplying  elee* 
trie  current  from  a  stationary  cunduetcn'  to  ships,  vehicles  anij  the  like. 
This  "y.lrm  cunipniie'*  a  .ub-'iiliary  m*it*<r  vehicle,  mt'tiir  .[lip  and  the 
like,  wliH-h  i*  arranged  ti>  fi'l;i:w  die  c  "n.lii<rii'T  and  tfi  take  up  the  cur- 
rent frcim  tile  fJlRle  l>y  iiii-;iim  >  f  .liitr  f-nw  iir  irnliry.  iiinl  m  In  turn 
Conneetrd  with  the  ship.  \clr.r'r  jtii'l  !lir  like  l<i  be  priii<-lle.I  wr  driven 
by  means  of  a  eonductcr-    F.iiclit  i  l.ii:ii.. 


srt.rai.    llfLL  OF  \1  S.^KI  S 
TOWN",  rONN 

C/jim, — Tile  comhination  with  th 
deljendently  inr.val  le  in  a  veilical  ■! 
loweriMK  the  said 


ISAAC  E.  I'.VLMEK.  MIDDLE- 

inill  lif  a  vrfc,*-l,  of  wingt  in- 
is-i^i,']riiiiy  lull,..!  le  ill  a  \eiiiL.ii  ■  1 1 rec  1 1> ill,  .iHii  mfflii"  for  raising  and 
loweriMK  the  said  wirir^  and  lor  liK-kmff  them  in  the  detired  adjustment, 
he  wings  being  titnj[.i|  one  -.-n  each  nf  ihe  opprsite  5xies  of  the  keel, 
tieir  shanks  extending  IhciKe  rearwardly  along  the  opiwaile  title  of  the 


H,  icaoNJ 


ntgLYTlC  SHIP-IOTTOH  PROTECTOR.  JOHN 
iii  MtD  CBOROt  W.  FRAZIER.  AJULECHafy. 


keel,  aisd  the  blades  of  the  wings  grndiolly  extendinn  laierally  a.  tliejr 
Iiasa  under  Ihe  orerhanging  stern  of  the  vessel  oft  opj^i-ite  ■-tdr.  iif  the 
eentral  vertical  Uingttudifial  plane  thereof.    One  claim 

S7S.S1T.  Sir.NAI^BUOV,  THOMAS  L.  Wll.I.SdV  OTTAWA, 
CANADA.  ASSIGNOR  TO  UNITED  STATES  MVRINF.  SIflVAL 
COMPANY,  TERSEV  CITY.  A  CORPORATION  Of  NKW  IKK.SF-Y. 

Claim  1. — A  belibuoy  including  in  combination  a  bell,  a  tinker,  a 
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•pring  for  farcing  xaid  itrikcr  ti:v,jri  il.r  l>cl..  .11 
And  surfiJcnlj'  releasing  laid  ipnnj;.  wtifrdir  i;ic  1 
thr  lifK,  I  IixtJ  stop  to  limit  the  forwirif  rrii'Vrr 
fofc  t;ie  »lri l,-.nf  movement  is  campklcJ  and 
«tr)k*r  jnd  •diipted  to  coaipreM  the  •pnnc«gai 

CM*  L— la  conUiuUea,  ■  tmrtiaa  nifc 
•Mt  Md  Wraad  >  nutt,  an  MtbMMc  nai 


;i!  3  c.in:  tor  i  rt.'acling 
rr:l.^r  u  fiirr.;  1  t^wird 

iiM  Hill  li«c<l  uop  by 
•f  Uw  MralM  WM 


TBCMAS  8.  WtXXI. 


iMtd  •( 


(ffttn  ikt  tbofc 


ilfiwn  III  tutiil  tin  In  m.^lt!ir.iri  r.i-.,  oiily  1  »  -  'Ui.t-;  .ire  'jviii,  the  units  in 
flin'  r.i>i-  tiring  ii'fv'-ti  arii'.ri'l  .i  cenirj^  ii;^:nir|rf  ri  r-t">;i-rTi '  nf.  In 
a  iiiittft  njoiiNi  It:  111  f-'i'  *-r!'i^  -rc  nrranKr'3  :n  in-.cr  nni  i.ulr-f 
with  iKr  nllrnnf  r-i.itir:a:  l^-it.tven  tli-.m.  I  hr  ut'i-rr  I'.itliin*  ii  the 
arc  not  ptrrfr-ratrd.  but  Are  (eft  plain  t  >  i^rrv^nt  the  pu4Age  of 
uofiitcrcd  water,  due  to  MttUoC  Ol  Ik*  hhrrinn  ni.<tirMl. 

ie.97i.  IMPACT  WHEEL  TURBlNtS.  N.  BECKER,  FRANlt 
FURT-AM  M.AIN.  GERMANY. 

Steam  ii  cniiltrd  from  the  nonlt,  rrhouiHlf  fmoi  the  trucketl  inW  a 
bowl-thapnt  cell,  (ran  vlieace  i<  i<  aftin  directed  to  the  bixheli  ht  Mh 
eilief  aokiln,  tui  t»  «n.  Tlw  noiiln  an  iadiacd  botb  to  tbe  laaKM  to 


h«Ul  difctended,  a  kiad  carriage  operated  hy  uid 
■ani^t  taction  nne  on  tkc  mikI  be- 

a(c  tni  lk«  m«Mfid  end  m  mM  mdhw  Nft- 


laid  traction  rtH>c 
traction  rope  m  l 
twera  the  l'u<l  m 
Twenty-two  cUuit*- 

»J*,16».  DKVirK  TOR  niMINISIIIvr,  THE  ROLLING  MOTION 
OF  SHIPS.    Rl'tJOI.P  SKUTSCII.  lil<l  N.SWICK.  GCRiWNY. 

I  ol  a 


the  periphery  of  tbe  wheel,  and  to  tbepbnc  oi  revoJulion  al  the  wheel. 
The  fanacr  iiKliiiatitM  ut  •«iMl.  iM  iMur  toclinMinf  umicmc  at 
the  cxpnuim  ttttnna. 

IJ?7I>  SHIl',';-  TANK.S  I.  A.  LAMMFRTS  AND  A.  D.  F.  W. 
LU  II  1  IMiKI.  I-,  koT  IKKDAM.  IIULLAM). 

In  the  evrnl  oi  a  collbion,  itrandin(,  or  other  accident,  water  it  db> 
cbanad  <rmi  ciowd  watrriinllaM  lanb  by,  nana  ei  MOipKiwd.ar,  in 
enfar  to  incnue  the  bii>jf»i>»y  tf  the  thip,  M      4w  Md  •!  il;  ■■ 


Claim  1.— A  device  for  dlininiihuw  rolling  moeements 


vcMel 


without  timitlnnrnii-lf  producin|[  pitcaung  OBDvement,  compriiing  a  pair 
of  oppo»itelY  rutitii^Ie  elements  tnouMeo  hi  awinging  aupports  adapted 
to  be  brakeii,  rnrnn^  for  braking  Mid  auppofia  whereby  couples  of  fofCt 
acting  upon  I  lie  vntu-l  air  provided.  Ihoae  of  the  couplea  wMch  it- 
tempt  to  produce  a  jiiu  htng  oiovetnent  eoutttencting  eaeh  otbcfa  i' 
preventing  pitching  awKOient  of  lb*  naacL    Two  <  ' 


p^ititnt-  ;oni|iiled  by  Edwards  &  i'o  ,  tli.irtcriil  patetu 
<gcnto  and  cnKuittrs,  Chancer)-  Lane  Station  CiiamUcrs,  Lon- 
don, w.  c 

I«.ll<i.  WATERTUBE  STEAM  GENERATORS.  H.  VAN  BE- 
RESTBYN.  BRUSSELS.  BELGIUM. 

In  boilert  of  the  lerte  tuhr  type,  amnttlMllte  arc  prorided  whereby 
Ifc*  circulillon  in  any  one  .if  ilir  grnrraiing  lube*  i*  iadenendent  of 
IfeM  Id  the  other  iubr<  Thr  i  i  .i.lrri  of  (lie  tower  ne«t  of  lubes  are 
dMdtd  into  as  nuny  i'iryi;i:>r.nunt>  HI  there  are  tub**.  The  compaft- 
■NMt  in  1b«  front  hc.iiltr  extend  into  tbe  drina  and  Utniaal*  ai  tka 


r«<|alrrd.  Oa  operating  a  three  vi.iy  c  c  k  i-i-.  the  bridsr.  ™c  Unk 
U  placed  in  eommunication  with  the  atn>u>[ilu-te,  and  water  flows  out 
through  |>i|lc^  until  the  level  in  the  lank  »  ihr  same  as  that  of  tb« 
water  outside  the  ship,  a  «hl^lle  bring  sounded  by  the  air  drawn 
through.  When  the  whistle  erases  to  <ound.  the  cock  is  inored  to  the 
secona  position,  and  coi«pre»snl  air  from  two  of  three  reservoir  tanks 
forces  the  remiiiiiinf  water  from  the  first  t»nk.  The  rrservoira  are 
•upf'tiH  with  air  hr  means  of  an  airpii"?i-,i.  .sii'l  the  sir  pressure  '•ilj' 
dU'sled  hy  a  g.ige  on  bri  lKr  \itlii:'i!  .  i-ni  .rti-iriil'  jii  It  ea^dtjll 
are  fnrmed  by  horif^ntiil  iin-l  vii'w.il  ;»nil  .ttc  t.lkd  Wmt 

plai-ealile  water  or  iiiitiiltnl  c'irit>sui.-.',i*Iy  willi  compressed  air. 

n.Jil.i.    nn.MS'  Hfl.l.S.    A    F..  KXKiUT.  LONDO.V.  S.  W. 

The  lowrr  siirfiic'  oi  tlir  afierliody  of  a  nairigable  vessel  la  In  a 
diauiKtly  dillcrrnt  plaur  from  that  of  the  {ofehody.  Tke  aurfic*  tagf 
be  Hm  ar  WNDCwIiat  concave  in  crota  iCctlaB.  the  r" 


tbe  piipeller  arranged  seme  diatanec  heroad  the  Men. 
'  -     ■  -        When  Ihe  «eMl  ia  Insrt- 


<HMd 

The  forrliody  is  of  ordinary  cotuinKtloa.  When  Ihe  eeHcl  ia  IfSf 
ing,  Ike  afterbody  ia  HIM  nMM«  ar  Icia  vut  af  the  «a|i^  aad 
lihB  of  air  k  caMaind  benMMl  the  Mribto  •(  the  waal  aad  tbt  awl 


 _  Icvat-   The  rear  lieu  lrr  rommunicairs  above  vrith  a  water  drum, 

arhleh  ia  connected  with  the  drum  by  a  pipe.  The  upper  nest  of 
tubes  is  connected  at  the  Rar  and  at  the  front  to  diritud  hcaden. 
In  a  modifvcation,  a  aiiii^e  rear  header  is  employed  for  both  netta  of 
tnhea.  This  header  may  h^  divided  with  a  cbanbcr  at  die  top,  camwHi 
la  all  the  compartmqita:  or.  wMh  «idl  uiaipaiUlllH  cwinw-lrd  hgr  a 
itparale  pipe  with  a  divldtd  «>— Wr.  !■  HIg*  Wan.  the  tabci 
are  connected  diirctly  with  the  drum  at  one  or  both  ends. 

17,1»1.  Flt-TF.IiS.  IT.  n.  WATSiiN  AND  T  t  111  I,!  .K  IDT.  Ilir.H 
BRinOF.  WOHK.S.   NEWCASTLK  i  >N  I  V N K 

Filtering  units  are  fnrnie-il  liy  ir.ili'..iiiK  •jionges.  shavinpt,  circ.ianiit 
fiber,  etc.,  betmeen  flat  ;irT(i.i.ili-il  pUir,  I'.innfcted  together  ir.  piiT^.  In 
one  form  of  appjiinln*,  tlie  tin  t*.  .irr  lirM  in  erooves  formed  in  tSc  liilr 
of  tlie  casing  iind  in  a  r-.trT if u  i:.  The  li.)Lji.j  enlering  frum  ',hr  liT-iixh 
paSJirs  tliliiti({li  iinr  i  r  iittiT  tf  the  unitN  t..i  llle  cuTii |-.irl niiii I Mnd 
leave*  Ihrouirh  the  '.al'.f  llic  irl--t  ^ahr  aiwi  K:ulIt  ■  ^  Ibr  tiy  iia*s 
passage.   A  thin  lid  transmits  the  inr-Hiue  i^i  ihr  t.  .fi  -  .  I   '  ■  t!;,    inr  . 


•nrface. 

11.ii»5.  WATFKTI'I'F  <TKA\t  r:l  VKRMriRS  \V.  t.  PARKYN. 
T.  IIHAIH.KV  AM)  .1    i;HI  I -i.i!i:ii ,  r:r  g  Wnrks.  Piikintirld. 

Accorilirg  to  the  pi.  *citi  iii^ciM  rn.  ihr  aiic  ji  (Mpe  coiil*rctlon«  are 
made  witti  <kt.>rh.»liV  fotr.Is.  Flarced  mint?  arc  xliown.  but  screwed 
nipple-  Hi-  hU-  llii)  be  emplnycil.  Hi  t  water,  liiVrn  either  front  the 
oulitt  en  t  "1  tlie  ti-e  lKeater  or  the  I'runi.  i%  niiscd  »ith  the  cold  feed  hc* 
fore  It  riiii:.  ijir  litater  The  hot  water  may  be  supplied  In  the  auetiM 
siilr  i>f  T.I  f'l -I  Ti-i-nr  iiv  -tnali  pities.  The  boiler  casing  ia  prefefaiQr 
lined  -..ill  %.nt.i)iU-  riaiTial.  >i>i')i  US  nrr-tilcs,  in  which  ptaMlgH  far  hcH- 
inq  the  air  supp^v  to  tlie  jislif.it  aitil  alxive  the  lire  afe  iOVnid. 

K.i'j-i.  Ki-ASTic  n.nii  n  KIIIM.S     R.  w.  PATTCUON, 

iV\HTI<K    AMI  K.  P.  1<AMSA^.  Si  I  )T>  Tf  >i;S. 


U:  I..II 

■  itali  r 


:..  inirii  stage  str.iin  turbines  in  which  the  two  elements 
•ipiMlr  directions-    The  inner  element  is  supported  by  two 

ill.',,  ill  I  itiiid  on  ho:lii«  dial's  Mialing  in  bearings.  The 
rti-.l  liy  iiianiii;-..  ti.l  --  .niiplril  i.i  »eai  wheel 
wK-it*:  on  l!if  ■■111  1  lUrririit  thr.Tiih  pinions, 
tie  innulus  by  pilxs  connected  to  a  pipe  passing 

and  It  aalninted  Uuaagh  ibe^oppaaite^tnaa- 
I  of  the  iinn  hairing  panwd  diniigh  tkt  la- 
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THE  FAST  STEAMER  FLORIDA. 


•y  ttotat  jKHSiXi  Ana  a.  c.  wixidhi  rr. 


The  Florida  i'^  the  late>t  adililion  to  the  fleet  of  stramrrs  o( 
the  Bahiniorc  Steam  Cackct  which  run  between  Baltimore 
and  Norfolk,  and  is  said  to  be  the  finest  and  fastest  vessel  on 
Oicsapcakc  Bay.  She  was  built  by  the  Maryland  Steel  Com- 
pany, at  Sparrows  Point ;  is  handsomely  fitted  out  with  pas- 
senger acconimiMjation ;  contains  lj6  staterooms,  and  is  the 
lar)[est  passenger  vessel  south  of  New  York  City. 


The  Florida  in  construction  and  appearaiui-  i-  similar  to  the 
steamer  I  'irgiiiia  of  the  same  line,  with  the  exception  of  the 
gallery  deck,  which  extend-,  the  full  leuRth  of  the  ship,  and 
gives  her  thirty  more  staterooms.  Her  center  keelson  is  45 
inches  by  25  pouiid.s  and  is  connected  to  the  frames  by 
Mj'j-pound  floors,  reduced  at  ends.  L'nder  the  engines  the 
flour»  arc  41  inches  deep  at  the  forward  end,  tapering  aft  to 


Till  IXTIIIOI  BKOaATlOX  Of  ml  ruwiDA, 

Her  principal  dimcnsinns  are: 

Length  over  all   job  feel 

Length  between  perpendiculars   396  feet  2  inches 

Beam  molded  at  waterline   41  feet 

Iteam  molded  at  deck   45  feet 

lUam  over  gu;irds   66  feet 

Depth  molded   18  feet 

Dra  ft,  mean   11  feet 

Draft,  forward   9  feet 

Draft,  aft   13  feet 

Gross  tonnage  2^100 


At    TVririZO  IN  TlIX  MAIN  lALOOH  AND  UALUCIV. 


follow  the  center  line  of  the  shaft.  She  i<  framed  with  angles 
4  by  .1  inche<  hy  9.8  to  85  pounds,  diniblrd  ;it  the  forward  end 
<  >  Kive  sirenKth  and  pr<itecti(in  fi>r  niiiiiinK  in  ice  In  the 
enKine  space  there  is  a  l>clt  on  evcrj  frame  to  main  deck: 
elsewhere,  on  every  tenth  frame.  1  Itr  nuin  deck  lieams  are 
9  by  3'  j  inche-%  by  27  pounds,  bulb  ang^c.  on  alternate 
frames,  and  the  lower  deck  beams  are  5  by  3  inches  by  9.8 
pounds  on  ever>'  frame.  Her  main  deck  stringer  is  50  inches 
by  22'-j  pounds,  and  the  sheer  strake  is  37'.  i  pounds,  Imth  r«- 
ihiced  at  ends.  Seven  watertiglil  bulkhead*  nnining  from  the 
keel  to  the  main  deck  ilividr  the  hull  nilo  eight  watertight 
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compartments.  Her  scantling  is  a  little  in  excess  of  the  re- 
quirements of  tlic  United  States  Register  for  steel  vessels, 
which  gave  her  .1  ra!itig  uf  "A  No.  l"  for  twenty  jcars. 

While  ^oim  atlention  has  been  paid  10  s[>ced,  the  greatest 
care  has  heon  bestowed  upon  the  iMcnr'  rt  and  safety  of  pas- 
scngert,  and,  being  in  excess  of  ihe  rule»,  she  is  sufficiently 
stnKV  to  do  her.  work  with  ease.  This  idea  has  been  fol- 
lowed, becanse  in  pnetice  it  is  not  oaty  eeooomical,  on 
coont  of  anall  wear,  bat  vcrjr  dimUc^  and  also  feodum  a 
veiael  afanoat  entucly  void  of  viimtion. 

Besides  136  staterooms,  there  are  acconunodations  for 
thirteen  second-cabin  men  and  fifteen  second-cabin  women  on 
Ihe  lower  deck  forward.  On  the  same  deck  is  the  dining  room, 
finislied  in  oak  of  an  elalior.ile  design,  artistically  decorated, 
.md  with  a  seating  lapacity  for  fifty-^ix  passengers  at  one  time 
Tlic  ni.i;ii  deck  is  chiefly  for  carg<5  and  baggage,  except  the 
saloon  aft,  this  being  finished  in  quartered  oak,  and  the  social 
hall,  which  is  finished  in  mahogany.  The  main  gallery  SB- 
loons  arc  tastefully  finished  in  soft  wood  and  mahogany,  Ae 
decorations  being  white  and  gold.  One  of  the  features  of  tiie 
Florida  will  be  the  domn  in  the  gallery  dedCi  wfakh  wiU  be 
glaicd  with  calhedfal  glati. 

Inieriocking  nAbcr  tllii«  it  laid  ia  die  aodd  ImH.  dMiw 
room,  stairwaya  and  wash  rooms.  The  satcrooms  are  finUbed 
with  velvet  moquctte  carpels,  all  of  the  rooms  having  indi- 
vidual  heat,  light  ami  electric  bells,  and  the  larger  roama 
having  hmss  bedateada. 

MACHINEKV. 

The  machinery  consists  of  one  four-cylimli-r,  triple  ex- 
pansion engine,  lour  single-ended  Scotch  boilers,  a  donkey 
boiler,  an  electric  set  and  other  auxiliary  tnacbinery.  The 
main  engine  devrioped,  on  trial,  a,5Si>  indieated  honepower  on 
los  rcvohuiana  per  minut^  with  17S  pomdt  aMain  presMre, 
drivlflg  the  boat  at  17K  Itnota  speed. 

The  two  lowpressure  cylinders  are  ptaced  fotwanl  of  the 
high-prtasure  cylinder,  and  the  intermediate  cylinder  aft 
This  arrangement  of  cylinders  was  made  for  balancinf  par- 
poses,  and  as  the  Florida  has  a  night  run  entirely,  it  is 


Digitized  by  Google 


Aim*  tgtB. 


IntATiMtlonal  Marine  Bii|9n««rln|( 


147 


riAii  or  *  Mnieii  or  Tm  umm 


imperative  that  the  engine  should  be  as  nearly  balanced  as 

possible. 

The  high-pressure  cylinder  is  futfd  \vill\  a  working  liner  of 
cast  iron,  and  has  an  ii!j-inch  piston  \aKc.  The  intermediate 
cylinder  is  fitted  with  a  double  ported  slide  valve,  and  the 
two  low-pressure  cylinders  havs  douUc  pwlad  lUde  Tllvea 
working  in  a  common  chamber. 

The  high-pressure  piston  It  *  folM  iron  castiitg:  but  the  in- 
tcnmdnte  and  two  low-prciMire  nre  oooical  cait  steel.  All 
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pi»ton9  have  cast  iron  spring  rings.  The  piston  rods  are  of 
wrought  steel,  the  low-pressure  rods  being  4J^  inches  in  di- 
ameter, and  the  others  5  inches  in  diameter. 

The  connecting  rods  arc  of  the  strap-end  l.vpc.  with  brass 
boxes  top  and  iKJtlom ;  the  li>w-prcs5nre  rod»  being  lighter 
than  the  olhrr>.  The  high-prcsiure  and  intermediate  cro>s- 
head  pins  are  7  inches  in  diameter  by  7%  inches  long;  the  low- 
pressure  cri»»-head  pin«  are  6  inches  in  diameter  by  CH  inches 
long.  The  cri>>s-heads  are  oi  wrought  steel,  fitted  to  double 
fast-iron  slippers  faced  with  white  metal. 

Each  cylinder  is  supported  by  two  hollow,  cast-iron  columns, 
«ach  liaving  a  hollow  cross-head  guide  bolted  to  it.  The  bed 
plate  is  in  four  !^.-ctioti»,  with  facing  to  receive  the  main  bear- 
ing boxes.  Thv^-  l>rixe«  are  made  of  hard  brass,  lined  with 
white  metal  and  secured  by  wroiight-steel  binders  and  bolts. 

The  valve  gear  is  of  the  Stephenson  link  type,  having 
wrought  steel  strap  end,  eccentric  rods  and  drag  links,  steel 


pitch  adjustable  from  18  feet  3  inches  to  19  feet  3  inche* 
(pitch  ratio,  1.43  to  I  31). 

The  cuuilenscr  is  independent  of  the  main  engine,  having  a 
ca»t  iron  circular  body,  and  containing  about  3,roo  squzre  feet 
of  cooling  surface.  The  circulating  pump  is  from  the  Kings- 
ford  Machine  Company,  having  i3-ittch  suction,  and  driven  by 
a  vertical  9  by  9-inch  engine.  A  j6-inch  Reilly  feed  heater 
has  been  installed;  and  two  25-kilowan  General  Electric  direct- 
connected,  multi-polar  dynamos  have  also  been  fitted. 

.\ll  pumps  arc  of  the  Warren  horizontal  duplex  type,  and 
consist  of  the  following:  IJne  feed  pump,  12  by  7  by  la 
inches;  one  uonxey  pump,  12  by  7  by  12  inclies;  one  sanitary 
pump,  6  by  5^4  by  6  inches;  one  fresh  water  pump,  4^  by  3^ 
by  4  inches,  and  one  heater  drain  pump,  4'/^  by  2^  by  4  inches. 

There  are  four  main  boilers  and  one  donkey  boiler,  having 
a  working  pressure  of  175  |M>uuds  per  square  inch.  The  main 
lioilers  are  of  the  snigle-ended  5>colch  type,  13  feet  2  indies 


Tilt  Kiw  stuKH  n«aiiM,  or  mm  ■ALTimnt  nun  r*cnT  coMrAay. 


links,  pins,-  cast  iron  eccentric  and  straps,  and  brass  eccen- 
tric rod  boxes,  dr.ig  link  boxes  and  link  blocks. 

The  reversing  gear  is  a  steam  ram,  I4  inches  diameter  by 
24  inches  stroke,  secured  to  the  after  side  of  the  high-pressure 
back  column.  The  reverse  shaft  is  in  two  parts,  of  wnwght 
steel,  with  wrought  steel  anu*.  A  .S  by  5-inch  d-iublc-cylindcr 
turning  ciiuine  i-  secured  (o  the  forward  side  of  the  intermedi- 
ate front  coltuuii,  and  connected  to  the  crinkshaft  hy  worm 
and  wheel. 

An  air  pump  and  two  bilge  pumps  arc  worked  from  the  in- 
termediate cri-is5-hcad.  The  air  pump  is  30  inches  diameter  by 
14  inches  stroke:  and  the  bilge  pumps  are  4  inches  diameter 
by  14  inches  stroke. 

The  crankshaft  i»  of  the  huill-iip  type,  in  two  sections,  of 
fluid  compressed  steel,  l3!-j  inches  in  diameter.  The  crank- 
pins  are  inches  in  diameter  by  12  inches  long.  The  thrust 
shaft  is  inches  diameter,  of  fluid  compressed  steel,  with 

six  collars  forged  on.  The  thrust  is  taken  on  cast  iron  horse- 
shoes faced  with  white  metal.  These  horseshoes  are  held  in 
place  by  brass  nuts  on  bron/e  rods,  permitting  an  inde- 
pendent or  collective  adjustment  of  the  horseshoes.  All  the 
line  shafting  is  13''!  inches;  and  the  propeller  shaft  is  1314 
inches  in  diameter,  covered  the  entire  length  of  the  stern  tube 
by  brass  sleeves. 

The  propeller  is  of  the  built-up  type,  with  cast  iron  hub  and 
<omposition  blades.    It  is  t2  feet  0  inches  diameter,  with  a 


mean  diameter  by  11  feet  3  inches  long,  having  a  total  grate 
surface  of  286  square  feet,  and  total  heating  surface  of  7.10O 
square  feet  (ratio  24.8  to  1).  Each  boiler  contains  three  44- 
inch  cornigated  Morison  suspension  furnaces,  with  a  common 
combustion  chamber.  The  donkey  boiler  is  a  return  tubular 
dry-back,  7  feet  3  inches  diameter  by  6  feet  long,  containing 
one  44-inch  .Morison  furnace.  All  pipe  connections  are  eoptxr 
or  hras>,  making  the  machinery,  as  well  as  the  hullwork, 
strong  and  durable.   

An  Improved  Winch. 

An  invention  which  is  expected  to  have  an  important  fuliire 
has  recently  been  m.idc  in  Liverpool.  The  innovation  in  the 
winch  consists  in  the  adaptation  of  a  sprocket  and  chain  in 
plice  of  the  cog.  It  is  said  that  this  is  the  first  time  such  a 
device  has  been  applied  to  a  steam  winch.  The  main  point 
seems  to  be  a  very  marked  decrease  in  the  noise  of  operation. 
It  is  said  that  when  lifting  considerable  weights  there  was  a  sort 
of  nimble  like  that  of  a  nioior  c.ir,  but  a  total  absence  of  the 
nerve-ricking  ratlle  and  crash  associated  with  llie  operation 
of  the  ordinary  steam  winch.  The  driving  chains  were  ad- 
justed to  a  breaking  strain  of  13  tons,  which  is  not  far  different 
from  the  shearing  strains  of  the  ordinary  tooth-wheeled  gear. 
It  is  said  that  the  chains  offer  very  great  facilities  for  repair 
in  case  of  necessity,  particularly  in  comparison  with  the  diffi- 
ailly  of  repair  to  the  ordinary  type  of  winch. 
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THE  HBATlNa  AND  VENTILATINO -OP  SHIP& 


Tlw  arrangements  lor  heating  by  StCIBI  «e  practically  the 
aame  as  time  ior  rdicating  by  hot  water,  with  a  few  modifica- 
tioM,  due  to  the  diSerenoe  between  tbe  flow  of  steam  and  hot 
water,  and  to  the  neenaity  for  dtaiiiinc  the  eondenaed  steam 
«at  of  the  heating  anlianoei.  The  source  of  heat  may  be  the 
Mmc  3i  with  hot  water,  bat  amaied,  where  it  is  a  boiler,  to 
generate  stcain  at  low  prtuure,  instead  of  merely  to  heat  the 
water.  On  board  ship,  steam  from  the  boilers  is  usually  em- 
ployed, reduced  to  the  required  prewure  by  one  ai  the  wcll- 
knu^n  fL,riij5  Lit  itiJii^iii*;  wilvf  On  -.li  irc,  pressures  of  about 
j  pounds  per  square  inch  gug«  iiie  employed,  and  from  that 
downwards.  A  very  favorite  form  of  heating  is  by  exhaust 
■team,  at  below  atmo«heric  pressure.  As  marine  engineers 
Jiaidiy  need  nfmimltiig',  tk*  volnne  of  steam  and  its  latcat 
beat  per  pound  iacreaie  rapidly  at  prcamrea  below  the  atmos- 
phere, and  in  loaM  ionw  of  steam  heatiat,  prexwca  as  low 
as  I  poond  abaohiM  per  a^re  indb,  or  even  less,  are  cni' 
ployed  On  boant  shiii,  pnasnfea  of  from  15  to  3$  pounds  are 
more  frequent,  because  of  the  tneonrcnlenee  of  redncing  to 
much  lower  pressores. 

ileitin/i  by  stcim  also  difT.  i%  lit m  heating  by  hot  water,  in 
the  temperature  of  the  he.it::.g  ^(iphancc.  Thus,  with  15 
pounds  gage  pressure  the  temperature  of  si'  .-m  is  .ibout  aso* 
K. ;  at  5  pounds  gage  pressure  it  is  22^"  F. ;  wliiic,  as  expl-iiiwd. 
tbe  usual  tcnip<-r:iturc  of  the  hot  water  employed  iit  li.,.tjii|.; 
appliances  is  in  the  neighborhood  of  t^o'  F.  With  exttaust 
(team  below  atmospherie  presstire.  practically  the  s.nne  tcin- 
fcraturcs  are  oiitainable  as  with  hot  water,  and  that  is  another 
advanlage  ia  its  &vor,  apart  from  its  economy.  The  tempen- 
ture  of  steam  at  6  poinds  abiolute  is  170*  and  the  latent 
heat  is  giM-7  B.  T.  U.  per  pound;  white  at  15  pounds  gage 
pre^jufc  it  is  only  9j8  units,  and  at  3$  pounds  gage  pressure 
only  926.  The  higher  tcmperatares  of  the  heating  appliances 
arc  in  favor  of  the  liberation  of  a  larger  quantity  of  heat  per 
«jnarc  foot  of  the  heating  .ippliaiices  per  hour,  because  of  the 
larger  difference  of  temperature  lj•t^•,ll^  -'le  surface  of  the 
heating  appliance  and  (hat  of  the  iUfnDuiidiiig  air.  and  acain 
bcciuse  of  the  peculiar  feature  mentioned  above  of  the  rapid 
increase  of  the  rate  at  which  heat  is  liberated,  as  the  difTen-itcc 
of  temperature  increases. 

On  die  other  hand,  however,  there  are  grave  objections  to 
heating  by  ste:im,  and  those  objections  have  led  to  the  adoption 
of  hot  water  heating  appliances  on  shore  to  a  very  much  bigcr 
extent  than  sieam  hcatiDg,  The  objectibns  are  that  die  fleam 
healing  ap^ianeca  are  not  so  easily  oontrolled  aa  the  hot  water 
applianeei.  and  alao  there  is  die  conitaiit  danger  of  the  tcm- 
perature  of  the  heating  appliaitce  rising  to  a  ligurc  whieh 
eanies  it  to  produce  a  smell,  referred  to  by  heating  engineers 
usually  as  that  of  burnt  air.  It  is  probable  that  this  is  largely 
burnt  dust.  There  is  also  probiibly  some  action  going  on 
between  the  highly  heated  Miri  i  ■  ot  the  radiator  and  the  air. 
that  is  not  pre.sent  with  lower  temperatures.  Where  the  tem- 
perature of  the  heating  apparatus  is  maintained  at  about  that 
of  boiling  water,  at  ordinary  atmospheric  pressures,  stcnni 
heating  appliances  have  preaentcd  no  difficulty  whatever,  but 
steam  pressures  are  sometimes  not  easily  contraUcd.  Where 
a  number  of  appliances  are  worki  j  iru:n  the  aame  source  o: 
beat,  and  the  supply  of  steam  is  shut  off  to  any  considerable 
portion  of  then,  nnleas  the  supply  it  the  source  is  also  re- 
duced, marine  cni^ecra  wfii  haidiy  need  reminding,  tbe  prea- 
sun  of  the  sffitii  and  thetetoK  ila  temperatnre-^n  the 
remaining  portion  wW  riici  and  the  rendla  mcationcd  u^l  be 
produced. 

The  heating  appHar.ces  used  with  ^!c;i::'.  ting  .-iri-  'hf 
-same  as  for  hot  water  heating,  in  tact,  many  makers  list  ttieir 


tia.  la— -Two-riri  frsTcu,  i<iw-niM*i»i  iriAif. 

radiators  as  applicable  ioi  steam  or  hot  water.  Pipes,  of 
conrte,  can  also  be  nted  for  steam  or  hot  water,  providing  tibe 
siaes  arc  in  aooordanee.  One  or  two  pointa  of  difference  have 
to  be  noted  between  the  treataant  of  (be  two  ivatenia.  WjHi 
hot  water  distribttiion  (yaiems,  the  pipes  are  alopcd  where  thqr 
arc  vat  of  (be  vertical,  so  that  the  water  will  drain  towarda 
the  boiler.  With  steam  the  pipes  are  sloped  in  the  opposite 
direction,  in  order  that  any  condensed  water  that  is  formed 
iiii;.  In;  r.irrii  .1  uiili  tlie  steam  in  the  dirrct'on  ;n  wliii;h  il 
ysjn.ij.  ;irid  m.iy  Uc  driven  out  by  the  valve  piuvidcd  for  it. 
.■\ir  ;s  '.y^h-.t :  than  water,  lii' refore,  as  was  explained,  air 
cocks  aie  l<i  he  titled  at  ilic  liigiiest  points  of  the  service  and 
.It  the  tops  of  radiators.  Air  is  heavier  than  steam,  and 
therefore  works  its  way  downwards,  and  air  cocks  are  there- 
fore fitted  at  the  bottom  portion  of  niliatora  and  in  shnilar 
positions. 

There  arc  practical!/  two  systems  of  diatribniioM  of  steam 
to  the  heating  appliances,  known  respectively  as  the  iwo-p^pe 
and  the  abiglB-pi^  aystcma.  In  the  two-pipe  system  the  steam 
is  carried  to  the  radiator,  and,  wil^  the  condensed  wnler  tfiat 
is  (bmed.  Is  carried  away  to  some  receptacle,  from  which  it  is 
ptunped  to  the  boiler,  l:ot  wells,  etc.  On  the  one-pipe  system 
the  steam  is  merely  delivered  to  tlie  radiator,  and  the  con- 
densed water  that  is  formed  is  carried  off  ff.^:::  •sin:  radiator 
with  the  air  that  is  driven  out.  Figs,  16  and  17  show  the  two 
pipe  and  one-pipe  system-  :i>  usually  arranged.  It  is  usunl 
with  steam  systems  to  have  lines  of  air  pipes  connected  to  the 
radiators,  delivering  the  air  that  may  have  worked  into  the 
^ytteni  with  the  steam,  and  that  has  to  be  driven  out.  This 
;iir  is  forced  by  the  pressure  of  the  steam  out  of  the  radiator 
through  the  air  lines  and  discharged  at  a  point  where  it  will 
be  harmlese.  Where  cxbanit  stcem  is  empl^rcd,  it  is  usual  to 
employ  alio  a  vacuum  pump  on  tbe  return  pipes  of  tbe  tin Nm, 
to  bring  the  cdodensed  steam  and  air  hadk  from  the  radsttdr*. 


I  jiljMr"^-^^---M 
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XORTINC'S  U>W-PSE.SSURE  STZAM-BBATIin!  AIMMTOt. 

Mcnn.  Korting  Broiben>  of  GMmaiqr,  who  have  onrite  a 
dflM  tonlf  of  hntinf  oppantnt  ■manlli',  have  woilnd  out  a 
ipedd  qnlm  of  tow-praiaittit  itcsm  betting;  wliicb  will  be 
Jticiihodi  Dm  ttetm  h  gmeiited  in  •  iptdsl  boihr  at  a 
yrcmm  not  eicoMding  iH  pounds  per  square  inch,  but  pr^ 
Btunably  ordinary  steam  can  be  employed,  providing  that  the 
reducing  yr,\\r  i ,  :,rT;ii'.|:;i-f1  tn  Inwcr  the  pressure  to  that  figure. 
The  very  low  pt-.  ssui  f  of  operation  is  provided  to  meet  the  ob- 
jection mentioned  above,  to  the  smell  that  sometimes  arises 
from  steam-heat  ins  apparatus,  owing  to  the  burnt  dirt  and 
burnt  air  with  apparatus  at  high  tCBipcnlUKa.  A  diagram  of 
dtis  it  ihown  in  Fig.  i& 


fWb  It^-BOMiiiaii  iMr>MBamkB  ■nut'XBMiM  airnK  «•  nitum 

TO  A  X>OUtS> 


For  use  with  exhaust  ?t'-ini,  an  apparatus  is  employed  in 
which  the  reducing  valve  is  controlled  by  a  Icvfr.  operated  by  a 
tk).it  working  against  a  spring,  the  position  n!  the  float  in  the 
vessel  being  regulated  by  tlic  prr-vrn-  .1  ilic  stcani  s-.ipply. 
When  the  pressure  of  the  steam  supply  rises,  the  water  in  the 
vessel  in  which  the  float  moves  is  driven  downwards  through 
the  pipe  at  the  bottom  into  another  vessel  at  the  »ide,  whose 
position  can  be  adjusted,  the  float  then  falhng  and  partially 
doaiiig  the  vabc;  the  tevcne  opeialioa  taking  place  if  the 
alcBin  presaure  falla.  Where  ateam  ia  aiipplicd  from  the  special 
hoOer,  fha  draft  of  the  fBmace  is  oontnlled  by  the  tempeia- 
ture  of  Ac  ateam;  a  slight  inocaae  of  temperature  peitially 
closing  the  furnace  damper,  and  vice  versa.  It  is  doubtful 
whether,  under  ordinary  conditions  of  sea-Roing  ships,  such 
apparatus  would  be  desirable,  but  in  -.aiHiiL;  '.li:ps  and  in  yachts, 
and  in  some  classes  of  ships,  such  as  whalers,  sealers,  etc., 
where  the  travel  of  the  ship  .11  times  is  not  great;  it  might  Iw 
convenient  to  have  an  apparatus  of  this  kind. 

A  COMBINED  AUt  AND  STKAU  RADIATOR, 

Ucsars.  Korting  have  also  introdaeed  a  radiator,  in  which 
the  ateam  is  cooled  by  the  presence  of  a  certain  quantity  of  air. 
Steam,  it  will  be  remembered,  unless  it  is  supplied  below  at- 
OM^phcrie  pressure,  :;.i:m  h(  at  or  abosc  212"  P.,  and  this  is  a 
somewhat  high  tenipcrat.irc  under  certain  conditions.  The 
temperature  may  be  lowered  by  employing  the  partial  vaaium 
method,  but  it  is  ahn  rlaimid  by  Mf^s^^  Kurling  that  it  is 
lowered  in  their  spi  .-la'.  r:i:Iiat:it-s  hy  tl:i-  ui'..!         of  air. 

The  radiator  is  of  the  u^uai  lorni,  with  .1  stcim  pipe  running 
along  the  bottom  of  the  sections,  and  at  each  tcetioa  a  steam 
notale  enters  the  pipe.  The  admission  of  steam  is  controlled 
hf  the  vahre  at  the  entrance  to  the  radiator,  in  the  usual  way, 
and  tlw  steam  passinc  out  of  the  nostle  is  allowed  to  draw  air 
m  widi  it,  on  die  wdi-lmowB  Injector  prindpk.  It  is  claimc4 


that  the  steam  mixes  with  die  air,  the  former  heing  oooiled 
thereby,  and  the'  outside  temperature  of  the  radiator  being  coOp 

sequently  lowered,  the  air  and  steam  circulating  together,  and 
the  condensed  steam  being  drawn  off  in  tlie  usual  way. 
{To  b»  tOHthMd.) 


Tfen  KaWlw  Values  of  WanUpa. 
■v  c.  T.  uuay,  ja. 

Whenever  there  is  a  prospect  of  war  (or  a  newspaper  pros- 
pect of  one),  or  any  .!n'.:sual  naval  (ttniiinstratinn,  s.mie  one  is 
sure  to  make  a  paper  comparison  i>!  the  ships  concerned. 
Sometimes  these  arc  interesting,  but  us.ially  so  many  points 
arc  not  taken  irto  account,  or  cl-c  arc  so  nnproperly  weighted, 
as  to  be  nearly  worthless.  Evidently  some  rational  method 
would  be  u»eful.  At  the  outset  it  may  be  clearly  stated  that 
such  comparisons  can  b«  made  only  hy  a  disinterested  naval 
expert,  with  any  hope  of  approximation,  and  alio  tiut  no 
formula  can  be  relied  upon  U>  do  it  veiy  doadljr. 

Still,  to  paraphrase  VL  de  Voltaire,  most  of  na  are  *Mlfacr 
diilnlcfeatsd,  nor  nava^  nor  eapcila,*  and  yet  ve  nuQT  W 
curious  as  to  the  strengft  ol  two  uppodng  wawlsi  Itiii,flMilb 
the  writer's  purpose  to  dnhre  here  a  formida  which  he  haa 
used  with  considerable  interest  in  many  cases,  and  found  to. 
agree  very  fairly  well  with  results  given  by  an  English  naval* 
authority's  system  of  arbitrarily  ajtigoed  valuca,  widi  the 

Drradnought  as  a  unit. 

First,  we  must  state  the  requirements  our  formula  is  ex- 
pected to  fulfil.  It  must  be  simple  and  easy  for  a  layman  to 
apply;  it  must  take  into  account  as  many  of  the  features  of 
the  ship  as  possible ;  it  must  require  no  data  usually  not  givsis 
in  a  newspaper  description  of  the  ship;  and  finally,  it  will  Iw 
nse&l  10  have  the  value  of  Itae  foramla  equal  to  ic^  for  a  per- 
fect «r  ideal  vesaeL  The  cCtd  of  four  main  eharaetertetia 
win  he  considered,  and  there  will  he  foor  terms  in  onr  formula, 
to  he  added  togcAer  to  give  vrhat  may  he  called  die  fighting 
value  of  the  vessel  in  question. 

Nowadays  we  are  coming  to  the  conclusion  that  the  primary 
aim  of  the  fighting  ship  is  t  i  fight,  and  that  fighting  power  is 
gaiiipil  chiefly  from  large  guns  and  plenty  of  thrm.  From 
present  tendencies,  ,t  battery  of  twrKc  12-iiul)  k'nir  ^  none 
too  high  to  be  consL^ercd  as  ideal.  Now  it  ieenis  to  the 
writer  that  at  least  40  percent  of  a  ship's  \alue  for  warfare 
lies  in  her  battery;  hence  if  10  is  to  be  the  total  value  of  the 
type  ship,  40  percent  of  10  will  be  4;  and  if  we  divide  the  ideal 
ntimber  of  I8>inch  guns  by  3  we  get  4.  Aceordinfl^,  the 
first  term  of  the  formula  is  number,  or  eqnivalant  nnmher, 
of  u-indi  guns,  divided  by  3."  The  equivalent  mmbar  of 
guna  am  be  leaiifily  taken  from  the  appended  curve;  the  data 
for  the  platting  of  which  was  taken  as  follows :  Fifteen  5-inch, 
nine  6-inch,  six  7-inch,  four  8-inch,  two  and  one-half  o-inch, 
and  one  and  one-half  lO-incfa  guns,  are  eriuivalcnt  t<i  nne  la- 
inch.  These  represent  the  number  of  g-.;ns  of  the  lesser  cali- 
bers which,  in  one  discharge,  will  produce  the  same  murzle 
energy  as  one  12-inch.  It  is  impossible  to  compare  guns  of 
different  sizes  in  any  w  ay  with  aceUfl^,  but  thil  mcfliod  ia  a 
fairly  logical  one.  at  Icavt. 

The  second  term  of  our  formula  is  "the  displacement  in 
units  of  10,000  tons."  Many  qualities,  some  of  them  intangible 
to  rule,  depend  on  the  size  of  a  ship.  Steadiness  of  platform 
in  a  seaway,  ability  to  Imep  the  sea  fai  times  of  atorm,  the 
amount  of  atorea  and  ammunition  carried,  and  iinaniy  lh* 
radius  of  actkn;  arc  Snet  faietion  of  the' tHsplaeamanL 
Twenty-five  thonsand  ton*  ia  wkat  we  might  ocpeet  for  oat 
ideal  ship,  and  it  would  repseaent  *.$  or  as  percant  in  the 
ship's  value. 

*F.  T.  Jaoci  AtoMv  S*«* 
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Speed  is  of  Rf-at  iitiportance  111  ihmJc.'ii  taclivA.  It  stcjiii, 
too,  th.ii  ilir  rrl.ituc  speed  is  not  so  important  as  the  actual 
difference  in  knots.  The  third  term  of  the  form'.sl.i  is  "the 
speed  in  knots,  minus  13,  and  divided  by  5."  H  o.ir  perfect 
tjFpe  have  a  speed  of  2$  knots,  this  will  represent  3,  or  20  per- 
cent in  the  formula. 

Adding  togcdier  4,  2.5  and  a,  we  have  &5  to  far  for  the 
talue  of  (he  Mtal  ihip ;  hence  oar  last  term,  to  bring  this  valtw 
to  DA  nmit  te  f ,5-  Now,  is  incbe>  of  belt  armor  i»  «  good 
Aaadardt  and  if  we  divide  tliii  br  8  we  get  i.5<  The  lait  term 
is,  then,  "the  tbidoiase  of  armor  on  the  belt,  divided  by  B," 

Smce  ships  deterioralc  rapidly  with  age,  and  because  Of  die 
advance  ir.  t'.r  quality  of  gwis  and  armor,  it  will  be  logical  to 
take  only  0  7  tif  the  formula  value  for  ship*  launched  between 
1803  ;ni<!  1900,  and  only  0.5  for  th  I:iimch«d  between  1885 
and  i89J.  Ship*,  hiitl!  before  1R-5  i.nt  be  worth  ci"«nsidpr- 
big. 

All  this  sounds  very  complicated,  but  the  application  is  very 
simple.  Sgrmboliatd,  we  have  as  follawa: 
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The  laMe  v.i. .-..  i  ;  n   l>[ii.  .il  ^h'ps  \  \  this  formula. 

They  are  believed  to  be  giiite  appro!ti.-:-..:tr  111  the  majority  9! 
cases.  In  any  event  it  is  the  first  publiEli<-<l  aucmpt,  so  far  as 
the  author  knows,  which  will  aid  the  non-technical  person  in 
"guessing"  at  the  values  of  two  contracted  ships.  The  reader 
Buy  hesitate  to  use  it,  thmugh  fancied  dilKculty,  bat  if  he  will 
only  try  it  m  the  firti  intercatiog  case  at  hand,  its  iiMnlisI 
Mnii>Iiciiy  will  be  apparent.  To  show  the  speed  with  wMdi  it 
nuiy  b«  applied,  the  writer  may  stnte  fbat  tN  table  toolr  fcbn 
jtut  one-half  hour  lo  conqdete, 

J'.|i|  I'.it'-.   \'i  TK     V.'liih",  1 1  '...^.t-.-.t:  ^-  fi>rw.iril  lor  the 

ilflcriJiiitiilion  yi  iiijiiit..\ii:i.Ui,  ir!,il:w  i.iluf-.  01  warships, 
there  arc  always  lla»s,  more  or  y'-.x.w-^,.  ui.ii:li  can  be 
picked  in  it,  and,  as  a  general  rule,  liw:  simpler  the  form.ila, 
the  more  glarmg  are  the  flaws.  Without  detracting  m  any 
sense  from  the  value  of  the  above  method  for  such  computa- 
tions, a  few  points  might  be  mentioned  which  would  indicate 
somewhat  the  character  of  these  flaws,  and  the  points  in 
which  all  sucb  methods  arc  more  or  leas  deficient. 

In  the  first  place,  a  casual  inspection  deleiminca  the  &ct 
diat  the  entire  formula  is  enviricnl,  the  diCcreat  niiitaiT 
features  being  arbitrarily  assigned  values  which  may  or  naoy 
not  meet  the  ideas  of  odier  invesdgatora  in  the  aamc  Held 
.\nolhcr  point  to  which  exception  might  be  taken  is  in  the 
distribution  of  relative  values  to  the  different  Kuns,  In  the 
presicnt  case,  these  values  vary  about  as  the  \ir'ii{?its  of  pnv 
jeclilcs  fired  from  these  guns.  Some  miRfit  ol.jfct  to  this  on 
the  ground  that  it  does  t  iM  i.iK*  d  'c  aiC  )  ii:t  of  the  greater 
rapidity  of  fire  of  the  smaller  guns;  others  might  take  the  op- 
posilc  view,  and  declare  that  it  does  not  take  into  proper  con- 
sideration the  relativelv  much  superior  power  of  the  heavier 
guns  at  long  Uittlc  ranges.  By  taking  the  median  position,  as 
has  been  done  above,  the  best  general  results  have  probably 
been  attained,  capecially  in  view  of  the  fact  that  great  «■:• 
plicity  and  ease  of  operation  were  prime  requisites. 

The  4]ucsiioa  of  armor  is  one  wUdi  would  probably  canac 
more  dissension  than  in  the  other  cases  above  cited.  In  the 
pretent  formttla  the  maximum  thickness  of  the  waterline  belt 
5  .ill  t' at  is  used,  and  a  short,  narrow  l"  lr  trrs  rtrcives  the 
^auic  approximate  milil»rv  value  a»  wocld  .\  '  clt  of  dosible  its 
length  and  wisith  V-.cr,  .iL  .iin,  the  qufsti  ci  -.implicity  ob- 
trudes itself,  and  points  to  tiic  desirability  of  using  the  formula 
as  given,  instead  of  attempting  to  further  complicate  it  by 
taking  accotint  of  more  items.  The  quality  of  the  armor  is  not 
taken  account  of  in  any  way,  except  in  the  general  coefficient 
depending  upon  the  age  of  the  ship.  This,  again,  ia  only 
rooghly  approximate,  but  it  is  exceedingly  easy  of  appliealiai^ 
and  as  such  eoiwncnds  itself  to  oonsidentfbn. 

In  considering  the  question  of  bnttcry,  it  is  uauatly  held  by 
naval  strategists^  tisdr  views  bang  based  upon  all  the  naval 
engagements  of  the  Spaniih-Americaa  and  Russo-Japanese 
wars,  that  the  broadside  fire  of  a  ship  is  bound,  in  the  future, 
to  be  that  which  will  he  most  in  use  under  all  conditions  of 
service.  Bow  fire  is  availjtble  only  in  contingencies,  anJ  .iltiion 
never  in  ordinary  fleet  formations;  for  this  reason,  It  miRht 
be  suggested,  that  i'  r  tlu  tot:il  puns  ot  a  given  ship,  then 
should  be  substituted,  in  the  formula,  simply  those  which  can 
be  brought  to  bear  upon  one  broadside.  In  many  cases  dits 
would  make  litil"  lifT-rcnce  with  the  relative  values  of  ships; 
but  it  might  l'>-  ::o  mi  uicd  in  passing  that  it  would  bring  the 
battery  figure  of  (be  ilscMgas,  with  eight  la-inch  gnns  all 
firwf  on  one  broidaidci  up  to  that  of  dw  OrandisesvM*  whkli 
baa  ten  u-indi  gmii,  of  wMdi  only  ci^  can  be  braoght  to 
bear  on  one  lwond^& 
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these  Mrlinoncrs,  the  Cforgt  M'.  Fenurick,  was  built  to  the 
order  of  the  Hiimtnond  Lumber  Company,  while  the  A'aiiii 
Smith  was  built  for  (he  C.  A.  Smith  Timber  Company.  In 
Koneral  feature!:  tin-  two  vessels  are  exactly  similar,  but  cer- 
tain differences  will  be  noted  later. 

In  each  case  the  length  over  all  is  aQJ  feet  6  inches;  the 
length  under  Bureau  Veritas  classificalion  i»  283  feet ;  the 
length  between  perpendicular*  is  276  feet :  the  molded  beam 
and  depth  are.  respectively.  43  and  21  feet,  with  a  double 
bottom  4  feet  6  inches  deep  at  the  center  line,  and  4  feet  3 
inclie."!  molded  at  the  sides.  In  each  case  poop  and  forecastle 
have  been  fitted  with  a  height  of  7  feet  6  inches,  while  the 
bridge  has  a  height  of  14  feet  6  inches  above  the  main  decic 
The  propelling  machinery  is  at  the  extreme  Mem. 

The  vessels  arc  built  on  the  deep  frame  principle,  so  as  to 
allow  the  lumber  to  lay  up  close  and  to  avoid  broken  stowage. 
The  double  bottoms  are  of  extra  depth,  and  are  made  oil- 
light,  in  order  that  fuel  and  freight  oil  may  be  carried.  The 
lank  top  forward  is  raised  30  inches,  in  order  to  obtain  con- 
tinuity of  strength.  The  forward  hold  above  the  tank  top  is  ar- 
ranged for  the  carrying  of  oil  as  water  ballast,  arrangements 
being  made  for  shifting  swash  boards,  which  may  be  easily 
installed  and  removed.  Thi<  feature  is  unusual  in  sea-going 
practice,  although  loo«e  water  ballast  has  been  known  for 
»r>mc  lime  on  the  Great  L-ikes.  It  was  adopted  in  this  case 
because  the  two  vessels  will  usually  make  the  northward  trip 
light,  against  frequently  heavy  winds  and  seas,  which  would 
cause  distress  on  the  o.>mparative1y  flat  bottom  unless  a  suf- 
ficient immersion  were  provided  to  prevent  pounding.  For  a 
distance  of  50  feet  from  the  stem  the  intercostal  work  of  the 
d<^iihle  liottom  has  been  made  extra  strong  on  thi.s  account. 
The  keel  plate  is  very  wide  and  is  treble  riveted  for  the  full 
length. 

The  cargo  hatches  are  very  much  longer  and  wider  than  in 
the  CISC  of  previous  vessels  on  the  Pacific  coast.  The  decks 
are  provided  with  continuous  girders  fore  and  aft,  being  of 
tingle  plate  between  the  hatches  and  box  girders  .ibreast  the 
hatches.  This  arrangement  gives  great  strength  and  first  class 
compensation.  Tlic  Smith  has  eight  cargo  winches  for  two 
hatches,  while  the  Fcnwick  has  only  six  for  three  hatches. 
.Ml  have  been  particularly  designed  for  handling  lumber. 


THE  STEAM  frCHOOKCM  OKOICC  W.  ruliriCK,  lUILT   AT  KCWKORT   KCWB  TOW  FACirtC  SUVICB. 


STEA.M  LUMBER  SCHOONERS  FOR  THE  PACIFIC 
COAST. 

There  have  just  been  built  by  the  Newport  News  Shipbuild- 
ing &  E>ry  Dock  Company,  on  plans  and  specilications  prepared 
by  Edward  S.  Hough,  of  San  Francisco,  two  steam  schooners 
of  unique  design,  intended  for  service  in  the  transport  of 
lumber  along  the  Pacific  coast  of  the  United  States.  One  of 
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uiosiiir  szciiox  or  tiic  ttzxu  m-'iioomsu,  snowixc  ^ttiUKS  PBTAILa. 

Both  ytmeU  m  lined  with  oil-tHiniing  tfifttmt,  Inehidiiig  t«io 
of  HernkSuf  the  oUr  one  behiv  by  oompressed  air 
and  the  odier  br  *teMii.  Tbs  air  picarare  is  jo  pound*  p«r 
square  inch. 

The  vessels  are  dwigned  to  carry  about  2,350,000  board  feet 

of  luttibtT.  wrixliiv.k;  t'roni  .\  tO  3.4  pound's  l>iir  5(i'j:irr  loot,  I 
iiirli  thick.  A»SUiVi::i?  ihf  averaffe  ."  t>""ii'I\  this  makes 
:i  CA-gr,  of  3.213  tonv  With  lliis  t:n-^'i>  ;niil  iV'tfi  2,000  bMTflt 
of  fuel  oil  in  the  double  bottom,  the  draft  i»  18  f«et 

ne  HULL 

Tlie  flat  plate  keel  is  45  inches  and  of  32  pounds  steel  amid- 
ships. The  yarboiird.  bottom,  bilge  and  side  plates  up  to  the 
main  deck  nmidshlps  vary  from  2J  ;l  j;  ;  Liiinds,  with  a  sheer 
sirake  of  33  pounds.  40  inches  wide.  Above  the  sheer  it  bul- 
wark pl.nlinjt  of  12;  S  pounds  ejtcept  in  way  of  poop,  lorecastlf 
and  bridge  deck.  In  the  poop  t4-pound  pLites  are  carried  up 
the  addiiirtnal  7  feet  6  inches,  while  on  the  forecastle  deck 
these  plates  are  16^  pouncis;  for  the  bridge  deck,  I4-poillid 
platea  arc  carried  op  over  the  14  feet  6  incba  above  the 
molded  main  deck. 

The  lolid  eonthiiiom  center  Ime  kcdion  is  of  wo^-pomd 
aieel.  with  double  angles  runoiaf  alonf  the  top  and  bottom, 
and  with  angle  dips  joining  it  to  the  fioon.  Three  aide  keel- 
sons on  each  side,  distant  respectively  4  feet,  8  teet  and  13 
feet  from  the  center  line,  consist  of  is-pound  plates  fastei»ed 
to  the  floors,  the  tank  (op  plating  and  the  transverse  channel 
frames  by  angles  measuring  3  by  3  inches  by  7Ji  pounds.  The 
channel  frame  in  the  double  bottom  exter.d5  to  the  lower  turn 
of  the  Ulge  and  roaasures  15  inches  by  33  pounds.    It  is 
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pierced  in  each  compartinenc  for  3-inch  limber  holes.  At  the 
ends  are  angle  frames,  3'A  by  y/j  inches  by  9.8  pounds.  The 
hncket  floors,  which  are  located  on  every  frame,  are  of 
iS-pound  steel,  with  oecaaional  lightening  holes  12  inches  ia 
diameier.  At  the  feniranl  end  the  floort  arc  poHoda,  aod 
in  the  cogine  raon  12  pouadi.  Atomd  the  tarn  «f  t)ie  Wlge 
the  ovtcr  edges  of  the  Boon  trc  stiffmed  iboit  inglt 
fimwH^jM  1v  3K  iodic*  liroSpMOMb.  The  bilie  wnidships 
ie  fiitmed  bf  Oe  sfe  of  ■  dfdc  wMi  a  rwHui  of  4  fect. 
The  huer  bottom  pbtiiBg  taicludes  a  center  plate  19  ; 


in  the  hold;  inJ  21 '  j  pound;  :n  the  machinery  sp:icc.  with 
other  strakes  14  pounds  in  the  holds  and  17 'A  pounds  in  the 
machinery  space.  The  marpn  plates  in  the  holds  are  16^ 
ponndi.  This  plating  is  connected  to  the  floors  by  means  of 
stni^  mglea  neasnriag  j  by  3  inches  by  7^  poonds. 

The  tFansvetie  f lan^  above  the  double  botlon  if  eotfafjjr 
iple>ca*tal  between  the  eids  •triogen.  tiie  dnnncli  Ixag  8 
by  3*4  by  3'/j  inches  by  ai  poiHd«,  and  »f»etd  as  imhes  apart 
The  aide  stringers,  three  io  aoulMr  oa  cacli  aid^  eonsiel  in 
eedi  ate  oi  a  iSfound  plate  14  incihes  de^  and  ianged  sli 
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indws  to  the  shell.  The  inside  edf*  of  tUs  plate  it  fitted  with 
donUe  anglet  $  by  3$i  indiea  br  15.3  foundib  tihkh  Jofai  it  to 
the  interwtal  fnnnee.  At  the  bottom  of  each  fnuiK  is  a 
bucket  36  by  3S  ind»a  bgr  is  pounds,  with  a  3-iD^  flange  on 
the  intide  edge.  These  brackets  are  fastened  to  the  inner  bot- 
tom by  angles  by  ayi  inches  by  12-S  po-.;nf!5.  The  br  icVcts 
joining  the  frames  to  the  main  deck  beams  arc  27  by  27  inches 
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Forward  and  aft  of  the  colliaioo  bnOdMada  arc 

;  oi  aiiKlct  s  by  3>i  inebei  hf  104  ta«iiidi»  irilh  Mvme 
)  4  tiy  3  indies  Iqr  7^  poniidi^  In  1 
fnam  are  alto  S  by      indHsltr  M4 
vttMfnuoeaaneivJHincheiliTtaMpoawls.  faeidh* 
tiM  afnefaig  it  95  indiea. 

Above  the  main  dedk  At  frames  in  way  of  poop  and  fore- 
castle decks  are  angles  S  by  3^  inches  by  10.4  pounds,  in- 
creased to  6  by  3'/,  inches  by  13.5  pounds  for  the  bridge  deck. 
Ir.  c.ith  case  .'i  fl:iiiKeil  bracket  plate,  jf'  by  ^n  inches  by  IS 
p  iiinds,  connects  the  frames  by  nc-;inv  of  ijotjblr  angles,  3  by  3 
inchtf,  by  7  j  pound-s,  to  the  m.i:i"j  deck 

1  he  main  deck  bcatns  arc  channels  measuring  10  by  3J4  by 
3'/i  inches  by  21.8  pounds  on  every  frame,  with  a  spring  of 
to  inches  in  (he  beam  of  43  feet.  The  bridge  deck  I 
chamcb  fitted  on  ever)'  frame  and  with  a  »prtn(  of  tO  j 
Tbif  neaanre  6  bgr  3^  by  3K  inches  by  t$  ponndi. 

The  hM  standiioiH,  or  piUan,  at  tiie  center  Bne  coniiit  of 
vertical  doable  cliannels,  10  Iqr  3Vi  by  3li  indies  bgr  mM 
pounds,  with  side  plates  at  the  midheight  15  br  73  faiehea  bjr 
30  poundsa  and  wood  filling  ^'cces,  as  shown  in  the  amidship 
section.  These  are  fastened  to  the  double  bottom  by  means 
of  braclce!'..  ;S'  liv  1^1  inches  by  15  pounds,  and  angles,  354  by 


3}4  inches  bi 


with  a  doubling  platc-  28  by  20  inches 


by  i'i  pounds,  between  frxit  of  'tanchions  and  centcrplate  of 
double  bottom.  A  continuous  hori7<intal  girder  just  under 
the  center  of  main  deck  be.ims  is  5upp"rted  by  these  stanchions, 
and  consists  of  double  channels  of  Ibi'  same  ^i^e  as  used  for 
the  stanchions.  The  stanchi.ms  for  bridge  deck  consist  of 
cliannels,  8  by  3}$  by  3H  inches  by  21  pounds,  with  donUe 
lomitndinals  at  fbi  vg^u  cdn  6  tr  3J<  by  3K  inches  tf  tS 


The  platinB  on  the  main  dedc  measures  14 
mini  Mid  to  llfi  founds  at  the  ends,  and  increased  in  way  of 
hatdies.  The  stringer  plate  is  48  inches  by  3a  pounds,  de- 
creased to  31  inches  by  17  pounds  at  the  ends.  On  the  poop  and 
forecastle  decks  the  plating  is  15  pounds,  flanged  3^  inches 
10  the  shell.  On  the  bridge  deck  the  plating  is  ISS4  pounds, 
with  14-pound  plate  under  the  windlass.  The  stringer  meas- 
ures 23  inches  by  14  pounds,  decreased  to  19  incltct  hf  HK 
pounds  at  the  ends  of  poop  and  forecastle  decks. 

Bulkheads  consist  of  plates  of  13^^  pounds,  with  single  frame 
angles  5  by  5  inches  14.3  pounds.  The  vertical  stiffeners 
are  angles  5  by  3^  inches  by  10.4  pounds  spaced  30  inches 
•lart  Hcriaootal  atiffcnera  of  the  tame  aise  are  4  feet  apart 

Tht  HiB  maswa  SO  bj  3  indM&  Th*  ttcm  franaa  it  a 
acpaiate  fMifaig,  indnding  t  ftcftlhr  poMi  mM  Iqr  4i 
and  a  mddcr  post  10  by  6  indui.  Tin  nrfder  has 
ranged  so  that  the  pintle  bndiings  can  be  renewed  without 
raising  the  rudder;  the  latter  may  be  shipped  or  unshipped 
vrilile  the  vessel  is  afloat  The  rudder  stock  and  pintles  are, 
respectively,  8J4  and  4%  inches  in  diameter.  There  is  no  ce- 
menting in  the  double  bottoms  except  where  water  is  to  be 
carried;  but  the  forepeak,  aftpeak  and  complete  double  bot- 
tom, as  wen  a*  the  todioU,  are  painted  Vift  Uinmaatk 
cemenL 

The  hatches  of  the  Pswifti  m  ilt  30  feet  wide  in  the 
dear;  the  two  forward  onca  measure  35  feet  each  in  length, 
while  die  other  is  33  feet  4  indica.  On  the  Smith  two  hatches 
ea(r  are  ffovidcd»  Ifaese  bcinf  each  as  feet  wide  and  35  fcet 
S. indies  fco^  In  eadi  case  the  hatch  faidndea  girder  coam* 
ngfli  M  indiaa  by  no  ponndSf  with  ang^les  at  top  and  bottonii 
and  with  hradctt  pTatc  stiffeners  where  necessary. 

Each  vessel  has  three  mast>^.  with  inre-and-afl  schooner  rig 
Each  mast  li.c  wimmI  caruii  biKini';.  six  in  all  nn  the  KiiriiVi' 
and  eiplii  ■  11  the  Smilh,  each  60  feet  long  and  12  iiiclu  ';  in  di- 
ameter at  the  center  The  crew  are  accommodated  in  the 
forecastle,  while  the  olVuers  are  in  the  p^jop;  the  galley  and 
dining  saloon  are  located  also  in  the  poop. 
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Complete  pumping  arrange  - ■  ■  -  provided  for  rapidly 
filSing  and  discharging  oil  from  u.t  duuhle  hoitoms.  and  ballast 
water  from  the  liolds,  while  vetitilatiiig  pipes  for  tlic  oil  com- 
partnirnts  arc  Atted  equal  in  area  to  the  Allmg  pipes.  In  Uie 
wing^  of  the  boiler  room  are  the  evaponior  and  kc^ant 
eiiutpflicm. 

MACaiNBV. 

ILacli  vessel  lias  one  screw  operated  by  a  triple-expanjion 
engine,  uith  cylinders  li).  .^l  and  f,2  iiuli*'s  in  diameter,  and 
a  stroke  of  40  inches  Tlic  low  [>re»<ic.rc  cjliiider  has  .1  double- 
ported  slide  valve;  the  others  have  pivton  valvc-i  At  Oo  revo- 
lutions per  minute,  the  indicated  liorsepr.wcr  is  about  l,5or;> 
The  c.mnecting  rod  i^  go  indii  s  V>n\(.  The  condenser  is  built 
in  wiili  llic  frame  i)f  the  etixme.  The  crankshaft  is  in  three 
intcrdiaogeable  sections,  loi,<  inches  in  diameter.  The  crank 
pint  are  toH  indwi;  thrust  shaft.  io'4  inches;  and  propeller 
ebaft^  'tiK  indies  in  diameter.  The  thruM  bearhig  has  water 
circuialiiNL 

The  ak  yuiuft  two  lilce  pmnpi  md  two  fcc4  iWM^  are  at- 
tached to  Oie  baele  of  tiie  condenier.  and  are  operated  by  a 

beam  from  the  main  engine.  Bfllh  bilge  pumps  have  OOUtCC* 
tions  to  the  double  bottom  and  the  sanitary  pipes. 

The  evaporator,  for  making  up  losses  of  feed-w  " 'i  I1  i  a 
capacit>'  of  3A0O  gallons  per  hour  The  feed-water  lieater  was 
supplied  by  the  Griscora-Spcncer  Company.  New  York.  The 
fucl-oil  installation  consists  of  a  settling  tank,  air  compressor, 
and  the  tl«te*«ary  piping,  burners  and  furnace  fronts  The 
air  compressor  i>  of  the  duplex,  double-acting  type,  with 
tteam  and  air  cylinders  m  and  15  inches,  respectively,  in 
dkmeKr,  and  is  indtca  ftroke,  A  duplex,  horizonul,  ballast 
ponn  Mby  iB  iaciiea,  i«  aho  fitted 

There  are  two  lingle-eiided  Seotdi  boilers,  facing  aft.  widi  a 
totti  heating  surface  of  4i944  iqtiaK  feet  uid  a  grate  surface 
of  130  square  feet,  giving  a  ratio  of  jB  to  i.  Each  boiler  is  14 
feel  6  inches  in  diameter  and  It  feet  6  inrhes  long  and  con- 
tains three  furnaces.  The  steam  pre.ssiii  1;  ;  [on  I-  ;,cr 
Wjuare  inch,  and  the  tubes  are  .1  inches  in  diiiiicler.  A  \  crli- 
Cal  donkey  boiler  is  fitted  for  the  operation  of  winches. 

The  propeller  is  four-bladed,  with  a  diameter  and  pitch  of 
13  feet  each. 

The  cargo  hoists  have  steam  cylinders  8  by  8  im  hes,  with 
piston  reversing  valve.  \n  anchor  windlass  i>  fin*s1  forward. 
Two  steam  capstans.  6  by  8  inches,  one  forward  and  one  aft, 
arc  iUled  with  large  drutns.  Steam  steering  gear  (Hyde  Wind- 
lass Coinpany,  Bath,  Maine)  is  placed  in  the  npper  engine 
room,  with  hand  steering  genr  as  a  relay.  A  steam  lowing 
machine  (Chase  Machine  Company.  Cirvcland.  Ohio)  has  cyl- 
inders 15  by  l8  inches,  the  towing  drum  being  fitted  for  4H- 
inch  cable  A  small  electric  light  plant  has  brm  ftimished  by 
B.  F.  Sturtcvaiii  Company,  Hyde  Park,  Mass- 


A  SuiKAqneoMS  Rockcutter  Dredger. 

When  addressing  the  Royal  Society  of  Arts  in  Janttaiy  Isst 
on  the  constructive  work  of  the  Panama  Cantl,  Mr.  Bunau 
Vaiilla  cveetal^  refienred  to  the  cyatcm  of  mb-an'" '^"^  mek 
cutting  wbidi  htt  been  perfected  by  Lobnits  ft  Company.  I.-.d 
of  Renfrew,  near  Glasgow,  This  -^ysd  m  origin.Tted  with  a 
dredger  which  Messrs.  Lobnitr  constructed  in  1SS7  fnr  the  Suez 
Canal,  in  which  they  introduced  on  the  stile  of  the  well  a  series 
of  hammers,  or  long  needles,  .ictu.ilid  by  hyilr.iulic  ranis  car- 
ried on  the  framing  for  the  bucket  ladder.  The  object  in 
view  was  in  get  ri<l  <if  the  slow  and  expensive  process  of 
boring  sub  aqueous  locks  for  blasling.  by  means  of  diamond 
drills  worked  from  barges  on  the  surface. 

After  the  experience  gained  with  this  Suer  dredger  the  plant 
bas  been  nwch  improved,  and  as  it  is  likely  to  be  called  into 
requisilion  for  Panama,  it  is  oUr  purpose  to  describe  here  a 


r       ■,:ttLi  !  I         fir  Company  have  just  completed  for 

optiaiion  0:1  ill'  Kmi  Ulyth,  Northumberland.  The  bed  of 
this  rivtr  is  r  n  k  jt^'  -.i  iistonc,  and  h  c.\:r  iin  y  hard  .MKive 
the  rock  was  a  suptjriiicumbcnt  m^iss  oi  mud  and  clay,  and  this 
had  to  be  removed  and  the  rock  bared.  Under  the  old  system 
the  next  process  would  have  been  to  drill  holes  into  the  rock 
and  then  blast  it ,  btit  a  <]uicker  and  more  economical  method 
is  now  ionnd  in  the  Lobnitc  rock  cutter,  which  has  some 
500,000  cubic  yards  of  material  in  BIyth  harbor  to  remove. 

The  average  depth  of  the  harbor  is  about  16  feet  at  low 
water,  and  the  prt^ect  is  to  give  it  a  nnifona  depth  of  34  feet 
at  low  water  and  39  feet  at  high  water.  The  use  of  the  rock 
cutter  wilt,  it  is  Mfevcd,  save  £70,000  ($340,000)  in  compari- 
son with  the  older  method  of  removing  the  rode. 

There  is  a  great  ram,  weighing  15  tons,  workmg  through  a 
well  in  the  center  (or  at  one  end)  of  a  floating  barge  upon  the 
rock  beneath,  w  hich  it  splintf  rs  as  a  nut-cracker  crushes  a  shell. 
The  rain  is  very  long,  and  has  a  hardened  si,-  1  ;.  i:ni  It  :s 
lifted  by  a  steam  winch  with  a  steel  rope,  and,  when  at  a 
sufficient  height,  a  clutch  is  released  and  the  winding  drum 
whirls  around  very  much  like  the  free  wheel  of  a  bicycle,  and 
the  ram  drops  upon  the  rock,  splintering  it  for  a  considerable 
radius.  The  position  of  the  barge  is  calculated  by  sighting 
poles  upon  the  qnay,  and  is  regulated  by  chains,  so  that,  ntoving 
about  in  the  river,  it  covers  every  inch  of  the  gronad.  As  the 
cutler  pnootedSt  a  dredger  (in  this  case)  fcllows  imnedisile^ 
hi  ka  «ali^  and,  looopiag  up  the  pulverised  rock,  carries  it 
out  to  sea  and  there  deposits  it 

The  rams  or  hammers  in  the  Suez  plant  were  square,  first  of 
forged  iron  and  later  of  welded  iron.  They  succeeded  in  break, 
ing  even  the  li.^rMi  s:  rock  satisfactorily,  but  the  points  suffcrctl, 
and  the  renewal  os  tiic  whole  bar  involved  expense  n:;.!  delay. 
The  introduction  of  the  modern  pri  l'  ss  oI  hiinJ'  ninK  steel 
solved  this  difficulty,  and  now  the  cutters,  circular  111  section, 
are  fr>rged  from  one  ingot  of  hardened  steel,  and  have  a  re- 
movable ogival  point,  similar  in  form  to  that  of  large  projec- 
tiles, and  made  of  armor-piercing  steel.  In  some  cases  in  this 
plant  a  chisd-shaped  point  has  been  preferred  for  driving  into 
tough  rack,  and  in  other  cases  a  point  with  a  series  of  tooth 
edges  has  been  used,  as  in  tlM  case  of  one  for  the  tnawaddy 
river,  where  the  current  imfces  it  difficuh  to  insure  that  the 
blowa  would  be  anooessively  struck  on  the  same  spot.  There 
has  been  also  important  development  in  the  plant  to  insure 
grc.Tt  exactitude  in  the  point  of  contact  of  successive  blows. 

The  culler  is.  a  round  bar  of  stieci.il  mild  steel,  turned  smooth 
in  a  lathe  throughout  its  win  'i  >:>rili  i  In-  li  ittii  i<  r  is  thicker 
at  the  center  ni  the  leni?l?;  tli:in  it  ;lii'  r.vo  >  ntiil i»s.  (The 
diameter  a:  tlic  d. nitr  -'i  :t  i.-toii  culler  ::i  litr  u:  211  niches.) 
The  lower  ixtreniity  is  iittcd  with  a  cutting  point  fitted  in  a 
i.-iper  socket,  so  .is  to  be  easily  replaced  when  worn.  The  top 
end  of  the  cutler  is  fittol  with  a  .steel  thimble,  so  constructed 
that  the  wire-rope  is  pcrroanently  attached  to  the  cutter.  The 
smallest  size  of  cutter  used  is  of  4  tons  weight,  30  feet  long, 
suttaMe  for  depths  not  exceeding  17  feet  faeluw  Idgh-waler 
level.  A  ts-»oa  cutler  i»  acdtable  for  51a  feet  depth. 

The  cutter  is  suspended  over  a  puH^  carried  on  the  top  of ' 
a  tripod  (or  quadtipod).  the  length  of  ottier  and  height  of 
tripod  being  greater  than  the  depth  of  water,  so  as  to  facilit.ite 
the  guiding  of  the  cutter,  which  passes  through  an  aperture  in 
a  bearing  located  in  the  well  of  the  barge,  and  fitted  with 
springs  to  .iccommodate  lateral  movement  or  shock.  The 
cir.tir  thus  falls  vcrticallv  upon  the  same  siK>t,  special  gear  and 
moorings  btiiiL-  iif  d  on  the  b.^rge  to  prevent  movement.  The 
barge  IS  maneuvered  according  to  distance  posts  on  the  bank, 
so  thiit  each  series  of  blows  UMy  fall  upoa  a  Spot  fai  the  ruck  aa 
marked  on  a  chart. 

This  rock-cutting  machinery  may,  if  more  convenient,  bU 
mounted  on  two  old  barges  joined  together  by  logs  of  WOOd 
or  Btcd  girders,  belted  acrass  on  top  «f  their  dcdts;  and  oa 
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this  foundation  the  rock-cutting  machinery  is  ercctcJ.  Some 
rock-cutting  machines,  however,  arc  in  use  witli  one,  two  or 
three  cutters  working  together,  or  a  barge  may  be  especially 
constructed  for  the  nuchine,  as  has  been  done  in  the  cue  at 
BIyth.  w  hich  we  illustrate. 

With  ft  drap  of  torn  6  ieet  to  to  feet  the  cutter  breaks  its 
waj  inlo  the  sarim  of  Hm  nd^  fuMf  pnlveriiinc  k  and 
parQjr  brenkInK  iL  The  whote  fom  of  impact  it  eooeeatraied 
oo  a  wrfice  of  a  fiew  aqvare  inehei,  and  this  enormous  pretrare 
will  crush  the  hardest  rode  The  cutter  is  allowed  to  fall  on 
the  same  spot  until  it  has  penetrated  there  to  the  depth  de- 
sired. Afii r  ilii-  ilopih  is  .'itt  liiu i|,  the  barge  on  whtv-li  the 
cutter  inouriuil  i-  iiiovcd  .i  distance  of  about  2  feet  by  mf.in'; 
o:  the  mantuvi  ring  cli;i:ri5.  uhich  are  worked  by  ;■.  --.prjial  ^^ti-rim 
winch  designed  to  insure  accuracy  of  movcmcn:.  The  cutter 
is  then  again  bfonght  into  use  nntil  it  has  snnk  into  the  rock 


chincrv-  Six  nvuiouvcrini;  l"Ii.ihi~  ?.rc  n-^cil.  The  four  side 
chains  arc  used  to  traverse  the  work,  dchvcrmg  blows  in  a 
'truigli;  line  the  whole  width  of  the  ch.-innel  and  spaced  about 
two  feet  or  more  apar;  aioirdinjs  to  (he  nature  of  the  rock. 
The  apparatus  is  then  minciiverfd  in  the  opposite  direction 
across  the  width  of  die  channel.  The  maneuvering  winch  is 
so  arranged  that  the  amount  of  chain  taken  in  on  die  one  side 
is  exactly  eqml  to  tiie  amount  of  chain  given  out  on  the  other 
side,  The  six  Inrreis  on  the  maneuvering  winch  arc  all 
independent.  Smaller  barrel*  are  also  provided,  with  a 
qiiioker  spi'cci,  fcir  rapidly  warpiuR  by  means  of  rope  when 
.U'.:n  d. 

Base  lines  ar"  f^tablishcd  on  shore  On  the  bar(;o  which 
r.iTics  the  rr.ck  cr.tt'T  two  verticar  .d^  are  niounn-d  in  slot'^ 
in  a  frame.  These  rods  can  be  moved  into  other  slots  spaced 
2  feet  apart,  or  whatever  distance  is  desired  between  the  Mows 


tosKtn  iae>  aiiAaet  vet  roLvtutiM  svsmimo  iiocb  m>  that  it  cav     Mmmv  av  a  MSMn. 


to  the  desired  depth.  The  barRr  i$  thtn  again  moved  2  (cct. 
and  SO  on.  The  cutter  falLs  freely  through  a  hole  formed  by  a 
gnide  of  -  steel  or  of  hardwood,  so  fixed  between  upright 
timbers  that  it  can  be  lifted  by  a  steel  wire  hoisting  rope,  to 
vary  the  height  of  the  guide  aeoording  to  the  depth  of  water. 
When  the  dcpdi  of  water  is  greatest  the  guide  is  lowered  right 
down  to  the  surface.  The  wire  rope  is  of  special  oonstructton. 
5  inches  in  circimfercnce  for  a  la-lon  cutler.  ' 

The  hoisting  winch  is  a  powerful  steam  engine  with  gearing 
and  fitting*  to  allow  of  t<;intiniion<  work  Abont  blows 
per  day  of  ten  hours  may  be  xivtti  in  rr^nlar  wi>rk  It  is  so 
arr;mRcil  with  a  5tcfl  frietinii  lUiIcli  and  aiitmnaiir  near  that 
the  wire  rope  follows  the  fall  nf  the  enlu-r  and  rai»i  n  the  cutter 
SR. i  n  at  once  after  the  blow  has  been  -truek.  A  iii  d  pump  is 
worki  il  from  this  winch,  which  Iccds  the  beili  r  ni  proportion 
to  the  aniiiuiit  of  steam  useil 

The  maneuvering  winch  is  an  important  part  of  the  ma- 


'rhes.e  two  rotls  then  form  <W0  sighting  points,  which  can  be 
sighted  in  line  with  two  other  rods  ashore.  Tin-  roils  ashore 
are  put  up  square  10  the  base  line,  and  the  rod^  on  L.iard  the 
rock-cutter  barge  are  shifted  3  feet  every  time  the  barge  it 
advanced,  to  that  the  rods  on  shore  do  not  need  to  be  moved 
eveiy  day.  The  distance  from  the  base  line  is  measured  ^ 
means  of  a  graduated  wire. 

The  bnildm  say  that  a  nrnch  hrger  vohnne  of  rack  can  be 
broken  when  the  blowt  are  spaced  more  than  two  feet  apart, 
bn:  the  advantage  is  cntirdy  lott  when  the  rock  eomea  to  be 
ilr<<!xii|;  lman--c  when  the  Kxfc  is  broken  small  il  i*  dredged 
ceoii<iiiiiiMll>.  vibereas.  breaking  the  rock  into  larger  piece* 
makes  the  dred^-ing  more  costly  One  o'  the  features  of  the 
rock-cutler  s^ -lein  is  that  the  lif.ini?  id  ;lic  bntkeri  rock  is  as 
ea»y  a>  orilinary  ilredging.  When  cxplo'-ive?  arc  used  to 
excavate  rock  the  fiieces  arc  often  large  and  costly  to  lift; 
whereas,  the  rock  cutter  leaves  the  debris  broken  small  on  an 
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even  lurface.  A  good  bucket  dredgrr  scrajws  the  surface  of 
the  rock  cltan  before  commencing  rock  cutting,  and  afterwards 
removes  the  broken  rock. 

Excavation  with  these  cutter*  is  claimed  to  be  more  sure, 
less  costly  per  cubic  yard,  and  more  rapid  than  by  any  other 
system  known  for  sub-aqueous  rock  excavation.  A  single 
cutter  machine  will  break  up  per  day  in  average  rock  loo  cubic 
yards  for  I  ton  of  coal  and  the  wages  of  four  men ;  .ind  the 
cost  of  oil,  stores  and  repairs  should  not  exceed  the  expense 
for  fuel  and  wages.  Benjami.n  Taylor. 


A  Record  In  Shipbuilding. 

The  400-foQt  steamer  Ulack-iivll  has  ju>t  been  built  and 
launched  at  the  North  S:ind«  Shipbuilding  Yard.  Sunder- 
land, in  the  record  time  of  5ij(t)-nine  working  days  She 
was  specially  o>ii\tructcd  to  the  order  of  the  Tyiack  &  Ban- 
croft Steamship  Oimp.niy,  Ltd  .  and  is  de^iKnvd  for  tr.idtng 
between  MiililU'slirnnKli  and  l.t>ndon  and  Calcuila.  The  prin- 
cipal dimensions  of  the  steamier  arc:  Length  over  all.  417 
feet;  breadth,  extreme.  50  feet  9  inches;  depth.  moKled,  feet 
9  inches. 

The  BltdiveU  has  been  constructed  under  Ltoyd's  special 
survey  for  their  liiRhest  clas*  on  the  sjar  ileck  rules  and  deep 
frame  system,  and  has  a  |Kii<p       feet  long,  bridge  112  feel 


long,  and  forecastle  43  feet  long.  The  officers',  engineer*'  and 
passengers'  accommodation  is  on  the  bridge,  the  saloon  being 
tastefully  titted  up  in  polished  hardwoods,  and  the  whole  of 
this  accommodation  is  heated  by  steam  radiators.  There  is  a 
most  elaborate  arrangement  of  deck  machinery  and  derriclcs 
for  the  rapid  handling  of  all  kiiid^  of  cargo,  and  provision  is 
made  for  <1ealing  with  lifts  up  in  is  tons  weight.  A  complete 
electric  light  installation  has  been  fitted,  including  clusters  of 
lamps  to  provide  illumination  tshen  loading  or  unloading  at 
night  and  a  searchlight  for  use  in  the  Suez  Canal. 


Anotlier  Collision. 

On  Sept.  3j  the  .-Mian  Line  steamer  Mongolian  and  the 
Thomson  liner  llurona  were  in  collision  in  the  passage  of 
B<'lle  Isle,  at  the  mouth  of  the  St.  Lawrence  river.  Both 
vessels  were  bjdly  crushed  at  the  bow,  as  our  illustration* 
show,  it  being  apparent  that  the  Hurona  .struck  the  Mongolian 
just  aft  of  the  sicm.  and  cut  into  her  a  great  gash  extending 
below  the  waterline.  One  illustration  of  the  llurona  shows 
how  the  decks  of  the  larger  ship  crumpled  up  the  bows  of  the 
smaller,  while  the  spaces  between  decks  permitted  the  bows  to 
rnliT  with  comparatively  little  opposition. 

The  Mongolian  was  in  service  between  Montreal  and  Glas- 
gow, was  steaming  easlvtard.  and  li.id  on  board  a  cargo  of 
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5.000  tons,  consisting  of  grain  and  nii»crllane<>ut  ilcms,  be- 
sides about  fortjr  passengers.   The  Hurona  was  en  route  (o 


Montreal  from  Middlesbrough,  with  .1  full  load  of  general  cargo. 

The  Allan  liner  was  built  in  by  D.  &  VV.  Henderson  & 
Company,  of  Glasgow.  She  is  a  steel  screw  schooner  fitted 
with  seven  watertight  bulkheads  and  with  a  double  bottom 
fur  water  ballast.  With  a  length  of  400  feet,  she  has  a  beam 
of  45  feet  2  inches,  a  depth  of  30  feet  6  inches,  and  net  and 
gross  tonnages  respccti\cly  of  3,ot!8  and  4,838.  Her  triple  ex- 
pansion engine  has  cylinders  measuring  30,  50  and  80  inches 
in  diameter,  witli  a  stroke  of  60  inches. 

The  Hurona  was  built  at  Barrow  in  1893,  and  is  a  steel  screw 
>lii;l(er  deck  schooner  fitted  with  six  bulkheads  and  with  deep 
framing.  She  mea»iires  .;<>o  feet  in  leiiKlh,  with  a  lieam  of  44 
feet  6  inches  .ind  a  depth  of  23  feet  6  inches.  Her  net  ton- 
nage is  2,150.  and  343J  gross.  The  triple  expansion  engine 
has  cylinders  of  3g,  44  and  ~i  inches,  with  a  stroke  of  54 
inches. 

Patched  up  sufficiently  to  stand  the  voyage  across  the  .\tlaii- 
tic,  and  perhaps  a  gcxH\  deal  more,  the  Hurona  has  sailed  for 
London.  The  work  of  repairing  had  been  done  expeditiously 
and  well,  and  the  ship  looked  fit  enough  for  a  lot  of  rough 
usage.  The  broken  steel  stem  was  built  up  of  scantling  and 
planks,  strengthened  by  cemen(.  This  was  then  covered  over 
with  vhert<  of  iron  and  painted  black.  One  who  did  not 
know  niiKht  not  from  Iter  appearance  even  guess  that  she  had 
hecn  so  badly  smashed.  She  carried  a  heavy  cargo  for  Lon- 
don, including  grain  and  apples. 

The  photographs  show  where  the  decks  of  the  Mongolia 
intercepted  the  bow  of  the  Hurona,  and  lore  great  gaslie*. 
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Reciprocating  Versus  the  Turbine  Engine. 

In  view  of  the  rapid  advance  made  by  the  lurliine  engine 
as  the  motive  power  for  marine  service,  it  wilt  be  interesting  to 
review  and  note  in  a  general  way  some  a(  tlic  salient  points 
of  the  two  t>-pcs  of  engines,  and  consider  them  from  a  con- 
structive standpoint,  and  not— as  might  be  inferred  from  the 
title— on  line*  that  will  involve  any  of  the  theories  regarding 
the  distinctive  feattires  of  either  type;  nor  a'v  to  their  relatite 
economy  or  adaptability,  or  for  tlie  purpose  which  they 
were  intended  to  fidfil :  neither  as  regards  the  theory  or 
action  of  the  steam  and  the  pcciiliarily  of  its  How,  nor  to  lake 
into  consideration  any  of  the  numcro\is  ideas  advanced  by 
tliosc  who  have  made  an  exhanstive  stndy  of  the  principle*  in- 
volved in  the  new  tyi>e  of  steam  motor.  All  of  these  features 
have  been  dealt  with  at  great  length  by  learned  writers  on  llie 
subject,  and  their  mcw>  have  twen  published  in  the  leading 
technical  journals  of  the  day,  and  need  not  be  considered 
further  here :  but  more  particularly  the  design,  constructive 
details  and  the  class  of  worlcnianship  requircli  in  the  building 
of  the  two  types  of  enginev,  the  snperiority  of  which  is  ap- 
parent ill  the  turbine  ly|ie  over  th.tt  of  tlie  reciprocating. 

When  such  comparison  is  made  between  the  two  types,  one 
is  amazed  at  the  crudeness,  one  miglit  say  primitivcitess,  of 
the  worlcnianship  of  the  latter,  as  compared  with  that  of  the 
former,  the  reason  for  which  is  not  far  to  seek.  If  it  were  not 
for  the  high  degree  of  ingenuity  and  skill  in  adjustment,  and 
relinement  in  workmanship  required  in  the  building  of  the 
turbine  engine,  it  w<«ild  be  as  nothing  compared  with  that  of 
the  reciprocating  type,  .\side  from  special  types  of  recipro- 
cating engines,  the  marine  engine  for  the  merchant  service  is 
crude  by  comparison  only.  They  are  efficient  and  do  their 
work  economically  to 'a  very  high  degree.  As  a  matter  of 
fact,  the  best  the  turbine  class  can  do  is  to  equal  it,  but  to  the 


best  of  our  present  knowledge,  never  has  the  turbine  engine 
much  excelled  the  records  made  by  the  reciprocating  engine. 
This  question  need  not  be  considered  further  here,  either,  as 
this  is  not  the  part  of  the  subject  that  we  arc  concerned  with 
at  the  present  time. 

The  extent  to  which  the  refinement  of  machine  work,  the 
fitting  and  :uljusttnetit,  i>  carried  out  to  the  minutest  detail  in 
the  building  of  tlie  turbine  engine  would  not  be  considered  for 
a  moment  by  .my  builder  of  reciprocating  engines:  because 
of  the  costly  methods,  and  as  being  uncalled  for — not  re- 
quired—or as  it  might  be  expressed,  "it  would  nol  pay."  In 
the  case  of  the  turbine  it  is  different.  They  have  to  be  built 
that  way,  for,  as  said  before,  the  turbine  engine  would  be  as 
nothing  if  built  without  such  refinement  in  design  and  con- 
struction, in  order  to  correct  the  inherent  defects  in  this  type 
of  engine.  Therefore,  we  will  have  to  accept  the  proposition 
that  such  refinement  is  imperative,  and  is  the  price  to  be  paid 
for  accepting  the  turbine  principle.  Having  accepted  the  in- 
evitable, we  then  proceed  to  find  ways  and  means  to  solve  the 
problem,  which  has  tieen  successfully  accomplished,  and  re- 
sulted in  placing  the  turbine  engine  on  a  \cry  high  plane, 
showing  what  can  be  done  by  determination  and  persistent 
effort  when  applied  in  the  right  direction. 

The  broad  statement  is  made  in  the  foregoing  that  the  re- 
ciprocating engine  is  a  crude  affair,  as  regards  workmanship, 
when  compared  with  that  necessary  in  the  construction  of  the 
turbine  engine.  And  this  fact  is  readily  apparent  on  close 
examination  of  the  two  types  of  engines  in  manne  service. 
Let  us  consider,  in  a  comparable  way,  the  rotor  casing  of  the 
turbine,  with  that  of  the  cylinder  of  the  reciprocating  type. 
The  former  .ire  made  up,  in  the  larger  siies,  of  from  four  to 
six  separate  sections,  and  divided  in  two  parts  longitudinally, 
having  the  heads  cast  integral  with  the  end  sections  of  the 
casing,  provided  with  openings  through  which  the  rotor  shafts 
work,  and  fitted  with  packed  bearing  heads,  not  unlike  the 
bottom  cylinder  head  of  the  reciprocating  type. 

Of  necessity,  these  casings  are  too  great  in  dimensions  to  be 
made  in  one  casting.  least  they  must  be  divided  longitudi- 
nally to  permit  the  placing  of  the  rotor  within  the  casing. 
The  joints  of  the  several  sections  must  be  carefully  made  and 
strongly  bolted  up,  to  which  is  added  the  Atliiig  of  the  joint 
dividing  the  upper  and  lower  part  of  the  completed  casing,  a 
joint  which  must  adroit  of  repeated  separating  and  closing, 
metal  to  metal,  and  steam  tight  under  the  working  pressure, 
In  addition,  the  casing  goe<  through  a  process  of  rough  boring 
and  steam  seasoning  to  the  final  finished  boring  and  grooving, 
all  of  which  has  to  be  done  with  the  casing  l>olted  together, 
requiring  special  boring  toots,  and  the  offsets  or  grooves 
properly  located  by  acairaic  measurements  made  from  the  out- 
side in  the  smaller  sizes,  and  from  the  inside  on  the  larger 
sizes,  all  of  which  is  a  time  consuming  process,  the  like  of 
which  is  never  done  on  cylinders  or  any  other  parts  in  build- 
ing reciprocating  marine  engines. 

In  the  building  up  of  the  rotor,  another  time  consuming 
element  is  the  boring  and  fitting  of  the  rotor  onto  the  shaft, 
and  the  finished  turning  and  grooving,  all  of  which  has  to 
accurately  conform  to  that  of  the  casing.  The  co-cfBcient  of 
expansion  of  the  metals  comprising  the  casing  and  rotor  has 
to  be  considered  carefully,  and  tried  out.  to  determine  if  the 
two  parts  will  expand  in  length  with  (he  least  difference,  in 
order  that  the  rotor  blading  will  not  foul  itiat  of  the  standing 
part  in  the  casing.  Then  comes  the  tedious  process  of  blading 
of  both  the  rotor  and  casing,  the  different  sizes  and  lengtli  of 
blading  which  must  be  inserted  firmly  and  truly  radially,  and 
seairely  Iwkeil  in  place,  all  of  which  has  to  be  done  with  the 
gre.itest  care,  down  to  the  minutest  detail.  Then  follows  the 
balancing  of  the  rotor,  fitting  and  adjusting  it  into  the  casing 
and  tiearings,  and  providing  micrometer  adjustment  longitudi- 
nally.  Throughout  the  entire  installation  the  greatest  care 
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aunt  be  taken  to  iiwim  a  pcrftet  working  condition,  to  the 
hit  fraction  of  vaeumn  obtainable. 

The  reparation  of  the  casing  for  i \.iniii-,.t!i  n  i  f  iIi.  r  t  'r 
is  a  matter  of  careful  de»i^i  and  dtuil  tli^t  a  may  be  littcd 
with  safety  and  Iriic  from  off  the  rotur.  without  fonling  the 
blading:  as  it  must  he,  wlirn  taking  into  coonidcratitn]  the 
great  weight  of  the  part  to  be  handled-^wardl  of  a  htiadfcd 
ton>  in  large  low-pressure  units. 

A  cosnilete  summation  of  all  the  numerous  d<tail>  in  Con- 
nection with  the  building  of  the  marine  turbinr  engine,  as  wt 
•ee  it  to-da>',  i>  too  great  to  be  eodsidcred  further  here.  We 
have  dwelt  on  the  subject  only  to  an  extent  that  will  enable  a 
eompafiMin  to  be  made  between  tiie  two  type*  of  cnghieii  aa 
rcBards  their  oonatrnelive  details  and  Kfinemcnl  in  wotkmaa' 
dtifi,  as  dicplajred  in  the  buildkif  «f  tbow  of  (he  luilnne  dass. 
which  have  been  shown  to  be  of  a  special  and  eoatly  nature;,  as 
h  »rff-<v?deiit. 

Tin-  :n  i^ji  K  ..f  ir  piston  engine  of  the  marine  type  for 
the  inerciiaiit  M.-i.ut;  l>as  its  inherent  defects  in  principle,  as 
well  as  those  of  (he  turbine  class  for  the  same  service,  and 
not  the  least  of  these  is  the  liniil.ition  of  rotative  and  pistun 
speeds.  There  arc  cylinder  condensation,  wire  drawing  of 
Acam,  large  clearance  spaces,  hesidci  other  numerotis  defects 
to  which  the  reciprocating  class  is  heir.  Thr«e,  if  eliminated 
in  part  at  least,  would  place  the  reciprocating  engine  on  a 
higher  phuie  than  that  on  whicfa  it  standt  at  the  present  time, 
~that  fat,  if  the  cost  of  Mich  dimiiaiion  is  not  contldefed,  as 
it  it  evident  it  it  not  in  the  case  of  the  turbine  engine. 

On  just  what  lines  the  elbnitutkm  would  best  be  followed 
will  be  a  matter  of  conjecture,  and  be  determined  wholly  by 
experiment,  as  was  il-.r.i   lh  •.lit  ri  th,   turhiiv-.    It  '.he 

prcililem  is  attacked  w;;!]  dr  ti  r-.i::  .ili. .m;!  a  Hit  haiisl  as 
regards  cost,  a  great  deal  i  iM  !■  n  i.ini.I -hed.  beyond  qiies- 
tion.  'VUf  b«i1ding  of  a  l.«„OOO  horfei>nwtr  unit  to  try  out 
wovjlil  i-r  :.  in.iii..  r  ■  f  11  >  small  cost,  as  we  know,  yet  this  was 
done  in  the  case  of  the  turbine.  In  the  l<;t!;irK  im;  I  '^'Mem  of 
the  piston  engine,  much  has  already  bci-ii  n  >l:.|>!iOi^  )  in  fho 
paM  few  years,  and  the  results  are  biglily  bcuclkial  as  re- 
gards higher  rotative  speeds  and  reduced  vibration.  As  the 
crank  shaft  is  one  of  the  factors  in  the  problem,  it  might  be 
well  to  consider  lo  irhat  extent  tefined  treataaent  would  apply 
to  this  detail  Oil-tempered  steel  for  shafts  and  ^a  is  a 
step  in  that  dinetion,  wMiont  doubt,  to  vrhici;  might  be  added 
the  grinding  of  ail  bearing  turf.ices  and  the  fiiting  of  shafts  in 
»elf-o51fngf  jonmals.  and  following  on  the  same  liitei  tlit  re- 
fiT  <  J  .itinrt  r  include  all  of  the  numerous  details  of  pens 
«i;iaim»MiK  tin-  CLunplrtj-d  unit. 

It  would  be  COnSlM-rc.i  tliat  th,         ,i;t:       1     i  ' .  : :-  .i'-i  the 

least  important  to  which  iiie  rttine4  tre,»ijt.e!U  be  apphod.  It 
could  include  jacketing  on  the  barrels  and  head^  and  their 
fitting  with  chilled  or  hardened  stcil  liners,  ground  and  pol- 
ished to  a  high  degree.  The  inside  surfaces  of  the  cylinder 
beads  could  be  machined  and  highly  polished,  the  same  treat- 
ment to  inctade  fba  pjilnni  lhal  it,  both  aides  he  aaacliltted 
atid  poKdwd  then  foltewcd  by  the  redaction  of  the  ctearanee 
spnoea  to  a  minimMn  between  cylinder  heads  and  piitoni»  and 
betweas  the  qilinder  and  valve  faces.  Efiminate  the  rough 
cored  snrfaees  of  steam  passages  to  ih«  minimum,  which  could 
be  obtained  by  placing  all  valves  in  tti':  lion  r;iii!  [u  r'..i|ir  of 
the  poppet  type.  Continuing  the  same  treatment,  u  wuulil  sn- 
cIm  It'  r'.li<  jling  receivers  and  an  efficient  system  of  drainage 
down  to  diid  including  the  air  pumps  and  condensers,  and  the 
maxinium  vacaim  obtainable,  al<o  an  efficient  sysinti  nf  self- 
lubrication  that  would  he  continuou*  ami  never  failing.  The 
same  treatment  would  include  the  problem  ol  compression,  .is 
a  higher  rotative  speed  and  smoother  turning  effort  would  be 
One  of  the  imperative  requirements,  ami  would  necessarily  be 
eoatndkd  Inun  the  exhaust  side,  as  a  matter  of  econoiny. 
It  will  be  eonddered,  aa  a  matter  of  oonrae,  that  the  con- 


jectures as  to  what  parts  of  the  rccipmcating  marine  engine 
are  susceptible  to  such  refined  treatment  of  material  .md  work- 
V  an-hip,  as  outlined,  will  be  largely  of  a  forecasting  nature. 
But.  nevertheless,  some  of  the  ideas  referred  to  arc  actual 
facts,  as  we  know,  and  just  what  beneficial  results  could  be 
expected  fri/ni  the  balance,  and  others  that  might  be  suggested 
by  practical  .-ipplication.  is  largely  problematical. 

Without  <|iie*tioii.  it  will  be  accepted  that  steam  cylinders 
fitted  with  liner*  of  hard  in.-iterial,  bored  and  ground  truly 
cylindrical  and  parallel,  having  the  surfaces  highly  polished, 
win  have  a  lower  coellScieni  of  friction  than  they  otherwiae 
wouM  have;  and  with  the  rau^  snrfaees  vi  ptstou  and  cylin- 
der hcikdt  madiined  true  and  po&hed,  the  dearanee  volimie 
and  absotliative  capacity  would  be  greatly  reduced.  Tiie  ab- 
sorbalive  (luality  of  rough  cored  and  cast,  as  well  as  that  of 
roughly  machined  surfaces  of  coarse  s  jtt  i.n  t  iron.  1=.  known 
10  be  much  greater  than  that  of  hard,  tlo-t  gr.->iiKd  [loashcd 
metals,  and  the  cllmin^t  ■  n  1  1  l-  ich  defects  w  >  ild  result  in  tha 
reduction  of  the  cylinder  condensation  lo  a  large  extent. 

The  greater  accuracy  of  workmanship,  a*  could  be  applied 
to  the  reciprocating  engine,  would  affect  and  improve  its 
working  condition  throughout.  If  accuracy  of  all  bearing  Wl^ 
fanes  were  proved  and  known,  the  running  deanmccs  could 
then  be  determined  to  a  certainty,  and  ndjustmcntt  made  a^ 
oocdingly.  Steam  jachelcd  su'rfaeca  and  reheating  iccdvera 
have  been  used  4)uite  extensively  ui  the  marine  sendee,  but  the 
qtue!ition  of  their  continued  use  involves  eoonomy  of  apaos^ 
weight  and  efliciency  ;  yet  the  highest  ectwiomy  of  steam  eon- 
snined  i"  !  m:lii.ii-il  ^-i.rv, -power  has  been  obisirn-il  in  connec- 
tion witli  ilitii  nil .  1  lu  tcforc,  it  is  rea<«ti.ible  to  assume  that 
they  arc  some  of  the  factors  in  the  problem,  and  ihcald  be  to 
treated  in  this  connection. 

In  dealing  with  both  sides  of  the  question  only  a  small  part, 
covering  the  details  of  each  type,  could  be  dwelt  on,  and  that 
only  in  a  comparable  way;  enough,  however,  to  show  the  vast 
difference  in  the  constructive  methods  of  the  two  tj^a  of 
engifliei.  ^tf*  M, 


A  Japanese  Liner. 

Messrs.  D.  ft  W.  Henderson  ft  Cosiiipaay,  Limtled,  Firtiel^ 
Glasgow,  lannched  last  April  the  sled  screw  steamer  Ck&BwtfU 
Mmm,  built  for  the  Nipptm  Ynsen  Kaisha,  of  Japan.  The  dl- 
mcnsiooa  of  this  vessel  are:  Length  between  perpendiculars 
.110  feet,  breadth  molded  40  feet,  dejith  molded  26  feet  6  inches, 
with  a  gross  toniKi'.;L-  "i  j'v.-.a  j.s,v>  Sin-  ;:r,^  liccn  limit  to 
class.  100  .At  I.h-ivil.  --11,11  ijcl,  ilas?,  .iiid  Avj  in  .iccor Jatice 
with  the  Teishinsliii  mii^ 

For  first  class  passengers  accnminodation  i»  provided  in 
staterooms  under  the  fore  part  of  the  bridge  deck,  and  there 
arc  a  dining  saloon  and  smoke  room  in  polished  hardwood,  of 
taalcful  design.  Accommodation  for  sixteen  second  class  pas- 
teniers  is  aft  in  the  poop,  wiUi  dining  room,  also  in  hardwood. 
AeconmodatMB  is  provided  m  forward  'tween  decka  for  third 
class  pasacngers.  Captain,  officers  and  engineers  ace  berthed 
amidships,  and  the  seamen  and  Srcroen  foiward.  Special  at- 
tention has  been  paid  to  the  accammodation,  all  Uie  rooms 
being  large,  airy  and  well  ventilated.  The  vessel  is  equipped 
with  cNerything  that  can  add  to  the  Comfort  of  paaaengcra 
and  to  ecimomical  working  of  cargo. 

The  engine  is  triple  expansion,  with  cylinders  25,  41  and  68 
inches  in  diameter,  and  a  stroke  of  48  inches.  Tiie  working 
pressure  is  t!^;  iiuil-  p'-r  -[u.^re  inch.  Tht  i;. i^r-'itrs  arc  all 
separate,  and  the  steam  connection  by  pipes,  witli  cxjnr^sion 
joints  to  them.  The  columns  are  of  the  Y  type  ni  :>  i-t,  and 
rectangular  at  back,  and  all  are  tied  together  at  the  beads^ 
making  a  rigid  aupport  for  the  cylinders.  The  bedplate  is  «f 
the  tisnal  box  construction. 

The  valve  gear  is  of  the  Stqihcnaon  link  motion,  all 
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adjustable,  and  the  eccentric  straps  arc  of  malleable  irun,  lined 
with  bna.  Steam  rcfcrsing  gear  of  the  "all  rotuut"  type  U 
Ctted.  having  mMhine  cut  g<w.  Smub  turaing  gear  it  alio 

There  an  feed  pam^  driven  by  the  air  inunp  cro»head,  al«o 
a  pair  of  Weir*!  aiHomatkaUy  ooatrolled  pump**  wd  one  Weir 
tcad  ii<M«r:  A  >TKtion  ieed  filter  (birathm  main)  is  fitted 
between  the  hot  well  and  the  engine  feed  pump.  The  con- 
denser 11  a  separate  cjrHndrical  casting,  bolted  to  the  two  for- 
ward back  columns.  The  air  pump  is  driven  from  the  low- 
presjurc  croj!.!i<'.nd.  The  circulating  pump,  of  ample  size,  is  of 
th«  ctintrif'.iKal  t.H"  V,  .11  1  M-rvice  is  provided  through  all  the 
thrust  5ho«>i,  thi  h  (h  k  Ik  'hij  secured  to  the  engine  bedplate 
by  forgvil  ir;.[.  i-r.ded  IvsU*. 

There  arc  two  smgle-cndcd  multitubular  boilers,  15  feel  0 
inches  in  diameter  by  II  feet  6  inches  long,  wilh  three  fires  in 
each,  arranged  lor  forced  eombu*tion  on  the  Howden  system. 
The  Mai  grate  am  is  1x3  square  feet,  .md  tli<>  heatuig  surface 
5,113  sqiuFe  fee^  maldxiig  a  ratio  of  4IJ6  to  i.  The  funnel  is 
provided  widi  a  tdcMopie  piece  wbei*  it  joitu  the  smokebox, 
the  tnafai  funnel  being  canricd  by  the  fenms  of  the  vessel.  A 
large  don1c«y  boiler  is  provided  for  the  wmcbes.  which  are 
made  by  the  biiildcn. 

A  eomplete  auxiliaiy  outfit  is  provided,  contistinj;  ot  electric 
light  plant,  large  ballast  pump,  sanitary  pump  and  guieral 
steam  pump  for  deck  use.  as  well  as  b:lges  ami  Ixulers.  The 
exhaust  sicatn  fmrn  .ill  .auxiliaries  is  led  into  a  separate  con- 
denser,  fixed  in  the  engine  room,  of  the  "Contraflo"  type,  made 
by  Kichardsons,  VVestgarth  &  Gimpany,  who  also  constructed 
the  evaporator  and  tlie  Geddcs  water  traps  for  the  inter- 
mediate and  low-pressure  valve  casings.  These  traps  auto- 
matically drain  the  water  from  their  respective  casings,  and 
lead  it  tnlo  the  hotwell.  Beitf  ahiv  TAVLoa. 

Vibration  in  Pa*s«ager  Ships.* 
Some  surprise  and  dis.ippointnient  has  been  expressed  by 
passengers  on  turbine-propelled  ships  that  vibration,  although 
it  has  been  greatly  reduced,  has  not  been  entirely  eliminated 
from  these  vessels.  In  considering  this  subject,  it  may  be  as 
well  10  state  at  onoe  tlw^  no  matter  what  kind  of  engine  be 
need,  vihratiaa  never  will  be  rtimttiaiod  from  sieanuUps 
driven  by  screw  propellers.  The  hull  of  a  steamship  is  a 
highly  clastic  structure  and,  thcrefor<v  peculiarly  sensitive  to 
any  forces  tending  to  »et  up  vibraiion.  These  forces  may  be 
br  11  lly  <lr,  i  Ir'i^  Itii  ■  three  kind.* — the  impact  of  the  waves,  the 
m;b..I.u,i,i  1  in  weights  of  the  engines,  and  certain  in- 

equalities ill  :lit  t!ir "St  of  the  propellers. 

Vibrations  due  to  the  shock  of  the  waves  mav  tii^re- 
gnrded  as  being  too  infrequent  to  cause  any  di^t  iir' ort  It  :■■ 
only  in  heavy  weatlicr  that  they  become  of  suthcient  magni- 
tude to  attract  the  attention  of  the  i^nssengers,  and  even  then 
it  is  only  «t  long  intervals  that  the  sea  wiU  strike  a  Mow 
snllidciitb^  powerful  to  cause  the  whole  ship  to  vibrate. 

The  second  taaat,  unbalanced  or  imperfectly  balanced  mov- 
ing weighlii  In  the  rcdproeating  cnguie,  i^  or  rather  was,  the 
most  annoying  trouble^  alaoe  it  w»  recpomible  for  that  m- 
cessant  pounding,  and  in  some  cases  very  violent  vertfeal  and 
Literal  vibration,  which  was  for  many  years  the  bane  of  a 
deep-sea  passage.  .\  few  years  ago,  however,  after  a  tltoroiigh 
invcstig-atioa,  Messrs.  Schlick,  Yarrow  .and  Tweedy  devised  a 
system  of  arranging  the  relative  positions  of  the  cnnk>  .ind 
other  moving  parts  01  the  engine,  which  resulted  in  a  greiit 
improvement;  although  in  the  latest  lugh-pcwcrcd  trans- 
Atlantic  ships  a  considerable  amount  of  engine  vibration  still 
remains,  especially  when  the  engines  .ire  racing,  Wilh  the 
iotsodnclion  of  the  steam  turbine,  however,  vihr.^tion  from  the 
engine  was  absolutely  eHminated,  the  moving  parts  being 

*  Scimtiiic  AmericQn. 


perfectly  balanced  and,  therefore,  incapable  of  producing  those 
mechanical  couplet  which,  in  the  redprocaung  engine^  send 
a  rhythmical  scries  of  tremnra  through  die  whole  stmctnt*  of 
the  dilpb 

The  pnhlic  at  hrge,  «a  liearinB  tfaal  an  abadtiaaly  vibcttion- 
less  enguie  had  been  peodnced,  jumped  to  the  over-haaty  eon- 
dntion  that  all  vibration  of  the  ship  had  at  last  been  elimi- 
nated. Ja  this  they  were  not  altogether  to  blatne;  for  it  nmst 
be  admitted  that  the  sponsors  of  the  steam  turbine,  in  speaking 
of  its  future  ivivjir.  tn  :n  rim  navigation,  had  predicted  an 
ribsence  of  vibratimi  from  tiic  whole  ship,  which  their  knowl- 
edge of  propeller  action  should  have  taught  them  was,  111  the 
very  nature  of  things,  impossible.  The  writer  has  Stood  in  the 
engine  room  of  the  Lttsilania  at  a  time  when  there  was  per- 
cepiible  vibration  in  the  structure  of  the  ship  at  a  point  some 
200  feet  farther  forward,  and  failed  to  perceive  the  slightest 
sensible  vibcatton  of  the  engines,  even  when  the  band  was  laid 
upon  the  casing  of  either  the  bigh-preaaiire  or  lowpressnre 
turbines. 

For  the  causes  of  such  vibration,  then,  as  ocettr^  in  a  turbine- 
propelled  ship,  one  must  look  outside  of  the  Imll  /.-.cl:';  and  il 
is  to  be  fotmd,  as  we  have  already  remarked,  iiv  ihe  uneven 
action  cif  the  propellers,  whose  effect  does  not  consist,  as  it 
theoretically  should,  in  a  constant  axial  pressure  on  the  ship, 
but  in  a  thrust  which  varies  from  a  maximum  to  a  minimuiu, 
and  is  in  reality  a  scries  of  rhythmicai  impulses.  TbeoreticaJly, 
a  thrce-bladed  propeller,  rotating  at  a  certain  rale  of  speed  in 
undisturbed  water,  should  exett  a  ctmstant  thmst. 

But,  in  the  case  of  steamship  prapnbiontlbeprapetlcn,aD  far 
from  rcvohring  in  undislurbed  water,  exert  dieir  diraat  tipen 
water  that  is  very  nnidi  disturbed,  and  flows  past  them  in 
streama  of  varying  velocity,  full  of  eddies  and  more  or  less 
complicated  motidhs.  This  ntovemrnt  is  largely  due  to  the 
friction  of  the  water  upon  the  sides  of  the  ship.  The  layers  of 
water  in  immediate  contact  with  the  hull  tend  to  cling  to  it. 
and  are  dragni  il  with  increa.sing  vel(..rir;.  .  until  .at  th..- 

Stem  of  a  long  ship  they  are  traveling  approximately  at  the 
same  speed  as  the  vessel.  This  drag  on  the  water  decreases 
witli  the  distance  froin  the  httll,  until  undisturbed  water  is 
reached.  .Vow.  as  a  propeller  rotates,  its  bbdes  are  alternately 
reacting  opon  dead  water  and  water  which  is  moving  mOK  Of 
kta  swifltly  forward  against  the  thrust  which  the  Uadaa  egiaft ; 
and,  oonaequemly.  the  reaction  against  tiie  Uadca  it  greatcrj  or 
of  a  Icaa  yi^dhif  cfaaraeler,  aa  they  are  paesiiig  dnongji  die 
water  next  die  hull  ^  wham  on  the  other  half  of  their  rata- 
don,  they  sweep  through  Ibe  atm  water  15  or  20  feet  away 
from  the  hull;  in  other  words,  each  blade  once  in  '.■\<-:y  revolu- 
tion hits  a  hard  spot,  as  it  were,  in  the  water,  wiUi  siie  result 
that  the  inipi  t  ■..■■^  up  1  scries  of  tremors  or  vibrations 
throughput  U:c  Ainili  jlrycUire  of  the  ship,  whr>=e  frequency 
will  !ir  ciual  to  the  number  of  bl.idcs  ;ii  the  projicllcr,  multi- 
pl)f<i  by  its  speed  of  rotation.  Thus,  in  the  case  of  the 
/.Mji.'  .Mj  wliosc  three-btaded  propellers  make  at  full  speed 
about  three  revolutions  per  second,  one  would  expect  to  find, 
if  this  theory  be  correct,  a  frequency  of  vibration  of  aboUt  t*™ 
per  second.  Observations  by  recording  instruments  show,  that 
this  is  exactly  what  occurs. 

It  is  evident,  then,  from  the  above  considerations,  that 
althoogh  the  steam  turtle  has  entirely  elimtnated  engine-room 
vibration,  passengers  on  future  high  speed  boats  mast  be  pre- 
pared to  submit  to  such  limited  discomfort  as  arises  from 
vibrations  which  seem  to  be  inr  the  i>rt  =  r<it  entirely  beyond 
human  control.  Evidently,  if  vibration  is  to  be  entirely  elimi- 
nated, we  must  find  some  Other  means  of  propulsion  than  the 
propeller.  There  is  one  system  which  would  bring  abont  die 
dctired  reanh;  nandy,  that  of  jet  propulsion:  hot  )et  propat- 
sJoei,  in  i^ile  of  the  many  ingenious  efforts  to  develop  it,  has 
never  proved  a  practical  success,  at  least  for  high-speed  vessels. 
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MODERN  MOTOR  LALNCHES. 

UV  IIR.   ALrBCO  GK-^PCMWIIl. 

Many  of  the  recent  advances  in  tlie  field  of  transport  and 
locomotiun  are  due  Ici  llie  extranrditiary  dcvclopnient  of  snull- 
Stzed  explosion  motors.  This  applies  both  to  autonx>bilism 
(which  luis  brniif[ht  about  something  likt  a  revolution  in 
modern  trat1ic>  and  to  aeronautics,  which  seems  to  be  on  the 
CYC  of  a  powerful  development. 

The  experience  gained  in  connection  with  automobile  con- 
struction has  been  lately  made  u»e  of  aUu  for  the  conMnic- 
tion  of  motor  launches.  As  a  suitable  motor  had  been  de- 
veloped, no  diflicullies  were  experienced  in  the  construclirtn  of 
light  and  swift  motor-driven  boats,  the  more  so  as  such  motors 
will  be  readily  littcd  .into  even  the  sm.illcst  crafts.  Motor 
launches  arc  accordingly  at  present  used  to  a  large  extent,  both 
for  the  transport  of  passengers  and  merchandise,  for  racing, 
sporting,  touring  and  pleasure  purposes,  f<ir  maintaining  regu- 
lar connections  in  the  short  and  long-disiance  traffic,  for  con- 
veying merchandise  from  ship  to  ship,  from  ship  to  land,  from 
the  place  of  production  to  the  loading  place,  and  so  on.  They 
are  even  used  largely  by  the  authorities  as  supcrintcndini; 
boats  in  the  custom  service,  ntjiil  launches,  etc..  and  even  the 
luvy  has  found  it  proruable  to  replace  pnrt  of  their  steam 
pinnaces  by  motor  boats.  The  low  weight,  simplicity  of  opera- 


tion and  readiness  for  service  are  the  main  causis  for  the  rapid 
strides  made  by  this  tyiK  of  craft,  which  have  brought  anima- 
tion to  many  waters  that  had  so  far  been  outside  of  any  traffic. 

While  in  most  cases  explosion  motors  of  the  automobile 
motor  type  are  used  for  the  propulsion  of  the  launches,  electric 
motors  fed  from  storage  batteries  arc  fitted  not  infrequently 
into  the  latter,  a  special  advantage  of  electric  operation  being 
the  perfect  smoothness  and  absence  of  any  noise,  and  small 
electric  launches  are  accor<liiigly  especially  adapted  for  lue  as 
pleasure  ami  l<ittring  boats.  When  driven  by  such  a  motor  the 
iKial  will  traverse  (juickly  the  water  sheet  of  mountain  lakes, 
p^issing  by  the  towering  praks  and  steep  slopes,  and  disturbing 
by  no  creaking  or  o>.citlalion  the  grandeur  of  the  scenery. 
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The  smooilinc<.»  of  operation  may  b«  said  to  be  an  advan- 
tage, even  from  an  economical  point  of  view,  the  efficiency  of 
the  propeller  being  more  advantageous  than  in  the  case  of 
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explosion  motors,  so  as  (0  reduce  the  cnnsumpiion  of  energy 
in  »piie  of  the  additional  weight  of  the  accumulator  battery, 
at  least  m  the  case  of  moderate  speeds.  Electric  operation 
may.  accordingly,  be  preferred  wherever  no  specialty  liigh 
speeds  are  required,  ^uch  as  in  the  case  of  ferries,  hauling 
boats  or  goods  launches. 
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The  electrical  energy  stored  in  an  accumulator  battery  wilf 
allow  oi  a  single  journey  up  to  100  kilometers  (62  miles)  in 
Icni^h.  after  which  the  battery,  having  become  exhausted,  must 
Ik'  recharged.  Electric  launches  arc  accordingly  bound  tip  10 
clmrging  stations  and  are  hardly  adapted  lor  use  as  Nmg- 
di'itance  traveling  boats.  Explosion  motors,  operated  either 
by  benzine,  paraffin  (gasoline)  or  any  other  kind  of  fuel,  are, 
on  the  other  hand,  very  suitable  for  journeys  of  several 
hundreds  of  kilometers,  and  while  occupying  only  little  space 
and  l>cing  of  small  weight,  will  be  readily  replaced  whenever 
required.  However,  benzine  motor*  are  far  from  being  so 
simple  to  start  and  control  as  electric  motors.  Endeavors 
have  accordingly  been  made  from  time  to  time  to  combine  the 
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individual  advantage  of  each  of  thc?c  two  wstoiiis.  and  a  very 
practical  mixed  system  has  been  recently  evolved  by  the 
Si«m«ns-Scliuckert  \Vork«.  Noniietidamm,  Berlin,  Germany. 

This  system  comprises  a  benzine  motor  and  a  motor-driven 
dynamo  connected  by  an  electro-magnetic  clutch,  while  another 
similar  clutch  connects  the  d)'namo  with  the  propeller  shaft.  In 
parallel  to  the  dynamo  there  is  connected  an  accumulator 
battery,  which  on  starting  will  rotate  the  electric  motor  as  soon 
as  the  controller  has  been  actuated,  while  the  propeller  shaft 
at  the  same  time  is  slowly  rotated  as  soon  as  the  benzine 
motor  has  begun  working.  This  is  mainly  relied  upon  to  yield 
the  energy  required  to  operate  the  propeller,  the  electric  motor 
being  mainly  used  to  control  the  speed. 

The  limits  of  speed  control  arc  very  wide  ones,  as  the 
motor-driven  dynamo,  in  case  of  reduced  speeds,  will  exert  a 
braking  action  on  the  benzine  motor,  while  increasing  the  total 
output  to  about  twice  the  output  of  the  benzine  motor  in  case 
of  increased  speeds.  The  br.-ikmg  energy,  however,  is  by  no 
means  lost,  but  is  stored  as  electrical  energy  in  the  accumulator 
battery.  The  backward  running  i«  eflfcctcd  exclusively  by 
electricity,  thus  dispensing  with  any  reversing  gear.  When 
permanently  disconnecting  the  benzine  motor,  a  purely  electric 
operation  can  be  resorted  to.  even  in  forward  running,  when 
all  the  advantages  of  electric  operation  will  be  fully  enjoyed. 
According  to  the  size  of  the  battery  and  the  speed  of  the 
launch,  this  electric  service  can  be  extended  to  one  or  more 
hours.  The  same  benzine-motor  dynamo  set  is  used,  after 
disconnecting  the  propeller  shaft,  to  recharge  the  battery 
during  intervals  in  operation.  The  boat  thus  becomes  inde- 
pendent of  any  charging  station,  a  large  advantage  over  other 
electrically-operated  launches. 

Another  good  point  of  this  mixed  system  is  the  possibility 
of  providing,  by  the  aid  of  the  storage  battery,  for  an  ex- 
tensive electric  lighting  plant,  fitting  electric  fans  for  venti- 
lating the  various  rooms,  and  operating  an  electric  searchlight, 
as  well  as  a  pump  for  emptying  the  ship's  hold,  and  an  electric 
sirea  Even  the  kitchen  stove  in  the  pantry  and  the  cigar 
lighter  in  the  saloon  are  readily  adapted  to  electric  operation, 
and  as  no  matches  or  open  fires  need  thus  be  used  on  such 
boats,  the  cleanliness  and  comfort  are  obviously  enhanced, 
while  the  safety  against  fire  is  greatly  increased. 

The  illustrations  herewith  reproduced  show  some  of  the 
various  types  of  motor-driven  boats  at  present  in  use,  including 
motor  boats  for  the  passenger  traffic,  pleasure  and  touring 
boats,  launches  {or  use  in  the  towing  ser\-ice  on  canals  and  in 
harbors,  and  motor-operated  boats  to  be  carried  on  board 
merchandise  vessels.  The  photograph  which  represents  a 
brick-transporting  barge  illustrates  the  simplicity  with  which 
an  ordinary  barge  is  adapted  to  motor  operation.  The  out- 
ward appearance  of  the  barge  is  altered  in  no  respect  by 
fitting  the  electric  motor,  while  operation  is  made  exceedingly 
simple,  the  vessel  being  able  independently  of  any  one  of  the 
usual  means  of  transport  (towing  motors  or  hauling  tugs)  to 
go  on  its  journey  far  more  rapidly  than  heretofore.  Some 
of  the  illustrations  represent  inside  views  of  the  mechanical 
part  of  a  motor-dnven  launch  designed  for  "mixed"  operation. 


U*«  and  Abnse  of  Staybolts.* 

The  safest  and  most  cflective  staying  for  locomotive  and 
marine  boilers  is  a  subject  of  the  highest  importance.  The 
frequent  discussions  and  conflicting  opinions  advanced  from 
lime  to  time  as  to  the  best  methods,  etc.,  are  evidence  that  there 
is  no  well  settled  or  uniform  plan  adopted  for  this  important 
feature  of  boiler  construction.  While  it  is  agreed  that  metal 
of  high  quality  and  vibratory  power  is  necessary,  there  seem* 
to  be  no  unity  of  thouglit  as  to  the  best  design  of  stay-bolt 
that  would  come  nearest  to  the  qualities  of  safety,  economy 
and  endurance.  The  strenuous  service,  the  prevailing  neces- 
sity of  rapid  heating  and  cooling  of  boilers,  causing  extremes 
of  temperature,  the  adoption  of  high  pressures  and  the  fre- 
quent failures  of  the  constructive  parts,  often  followed  by 
serious  results,  should  attract  to  the  subject  our  deepest 
thought  and  attention. 

Stay-bolts  have  a  diversified  mission.  To  the  tensile  strain, 
used  in  sustaining  the  lire-box  sheets  in  normal  position,  are 
added  irregular  bending  forces,  due  to  expansion  and  con- 
tr.iction.  The  outer  ends  of  solid  stay-bolts  are  usually  at  a 
temperature  of  less  than  300  degrees,  while  the  inner  end* 
are  struggling  at  a  temperature  of  between  700  and  800  de- 
grees F.  Torsional  strains  are  also  very  often  in  evidence,  due 
to  untrue  alincmcnt  of  holes,  and  thus  we  obtain,  from  the 
first  day  in  service,  forces  bordering  on  dangerous  fatigue  of 
the  metal.  However,  premature  or  early  breakage  is  often 
directly  due  to  impure  metal  or  metal  not  sufTicieiitly  cohesive 
to  long  endure  the  frequent  reversal  of  forces.  It  is  quite  evi- 
dent that  to  obtain  reasonable  endurance,  iron  suitable  for 
stay-bolts  must  receive  special  attention  in  manufacture. 

The  attention  of  the  writer  was  called  to  the  use  of  hollow 
stay-bolts.  The  bars  from  which  these  bolts  are  made  have  4 
central  hole  formed  by  being  rolled  in  the  center.  This  prac- 
tice assures  solidity,  increases  tensile  strength  and  high  elas- 
ticity of  the  metal  and  prevents  any  possible  defective  welds, 
all  being  qualities  necessary  to  endurance  in  stay-bolt  service. 

Tile  great  endurance  shown  by  the  hollow  stay-bolts  is  at- 
tributed to  several  causes.  The  method  of  rolling,  both  at  the 
center  and  outside  of  the  bars,  creates  a  substantial  unity  of 
the  metal,  assures  freedom  from  improper  welds,  the  pure  and 
high  quality  of  the  metal,  forming  the  base  from  which  the  bars 
are  rolled,  tends  to  both  strength  and  elasticity,  the  very  quali- 
ties required  to  endure  continued  reversal  of  strains  longer 
than  iron  manufactured  under  ordinary  methods. 

It  is  well  known  that  the  strength  of  wrought  iron  de- 
creases after  reaching  350  degrees  F.  Moderately  high  fire- 
box temperatures  cause  solid  suy-bolts  to  reach  the  deprecia- 
tive  heat,  this  being  one  of  the  causes  whtdi  shorten  their  life. 
With  the  hollow  stay-bolts  in  service,  a  streamlet  of  cool  air 
passes  Ihroiigfi  each  bolt  to  the  furnace,  thus  holding  the  metal 
at  a  lower  temperature,  rendering  both  strength  and  endurance 
that  cannot  be  obtained  with  the  use  of  the  highest  possible 
grade  of  iron  in  the  solid  stay-bolt.  The  greater  endurance  of 
the  inner  ends  of  the  hollow  bolts  as  compared  to  the  solid  is 
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very  noticeable.  This  is  due  to  the  in-nishinR  oxygen  thBOMfll 
the  holc^  oooling  the  ends  of  the  bolts  and  rcdacmg  the  waste 
of  (lie  iron,  due  to  the  high  heat  of  the  lire. 

Hollow  sttyt,  «-ith  l>oth  eiids  open,  will  never  stop  up>  H 
(be  current  of  air  passing  through  them  always  keeps  the 
holes  free  from  5c<iimcnt.  Ftirlhermore,  the  hollOw  bolt  CavCt 
material  and  time  in  application  and  renewals,  and  also  pre- 
vents injury  to  sheets  in  making  renewals,  a  the  operator  li»» 
a  central  bole  (or  hi&  drill  to  fuUow.  John  Hicksv. 


A  Novel  Dredge  Diivctor. 

One  of  ihc  greatest  difficiiltios  experienced  111  operatinu 
hydraulic  dredges,  where  a  specific  cross-section  of  vm  aval  ion 
is  desired,  is  the  inability  ot  the  dredge  oper^itor  to  know  the 
exact  location  of  the  cutter,  a«  regard*  the  outline  of  the  de- 
sired exeawation,  die  citlter  being  concealed  from  the  operator 
by  the  non-tniisparea^  of  tbo  water.  Without  going  into  the 
virions  methods  now  cniplagred  to  keep  the  citttcr  wilhin 
hoinids  of  the  desired  crass'section  of  excavation,  a  dcscri|h' 
tion  will  be  of  interest  of  a  simple  machine  which  has  reeentiy 

bcx;n  dc^igncd.*  by  means  of  which  the  operator  of  S  tiydr»Hlic 
dredge  of  tin-  ^pnd  and  swinginit  type  can  so  control  the  move- 
me:  '  1  'he  dredge  as  i<i  produce  a  cross-section  of  exc.T- 
vatii«r,  .1  .,iny  desired  shape,  which  will  be  entirely  within  a 
libcr.i!  interpretation  of  the  specifications. 

In  cases  where  the  qneslion  is  one  of  So  many  fe<-t  depth  <ii 
water  between  certain  line*.,  at  in  harbor  or  channel  work: 
or  in  the  reclaiming  of  land,  where  it  is  a  case  of  tilling  rather 
than  that  of  excavating;  the  exact  shape  of  the  cross-sectrm 
of  eMavation  is, not  of  so  much  importance.  But  in  canal  or 
inland  waterway  work,  where  it  is  especially  desired  to  ex- 
cavate to  a  certain  standard  of  cross-»(ctio«.  the  problem  of  so 
doing  with  hydranlic  dredges  tweosnc*  of  considerable  itn- 
portance.  and  past  experience  has  shown  it  to  be  a  difieult 
problem  to  obtain  satisfactory  resnlta  with  the  present  methods 
of  operating  such  dre  Iges    It  is  to  meet  )ast  such  a  problem 

that  the  machine  herein  described  wa*  desisned. 

The  maclimc  consists  of  a  devire  whereby  the  e.xact  location 
of  the  ailter  of  a  hyiIr;mHc  dredge.       rcg:3rds  tlic  itaildard 

outline  of  dcMt'  !  .  \  1,  ii      is  inilicated  on  a  diagram  placed 
in  plain  sight  of  the  operator  or  levcrnuin. 
It  consists  of  four  essential  parts : 

(a)  \  differential  drum  located  upon  the  "A"  frame  of  a 
hydraulic  dredge,  at  a  certain  determined  point, 

(6)  A  diagram  table  upon  which  is  drawn  lh«  outiitte  oi  Ui« 
dcsii«d  excavation,  and  over  which  runs  a  tracing  point,  mov- 
able in  tvo  directioiis  at  right  angles  to  eadt  other,  located 
wiliiin  plun  sight  of  the  levcrman  or  operator. 

(r)  A  vertical  shaft  tvith  a  quadrant  secured  (heieto,  with 
a  faoriaontal  sighting  bar  at  it:>  upper  end,  located  at  the  tiett- 

tral  pivoting  point  of  ihr  dre<i>;e,  on  in  cctitcr  line  .\  i  iri  iil.ir 
platform  is  so  located  as  rcffjr<ls  ihe  sighting  bar  that  .-i  man 
can  vv.Tik  hack  .tiuI  forth  over  same,  and.  at  the  ^aine  time,  liy 
taking  hold  of  a  handle  at  the  after  end  of  uid  bar,  rotate  the 

vertical  sh.ii't  as  twccssary  in  the  swinging  of  the  dredge  on 

its  spnds, 

(d)  N'arious  wir'  >.  shafiliig  or  other  means  for  properly 
connecting  ti:c  abo.c  three  parts  together,  so  as  to  make  tlicm 
all  work  in  unison 

The  parts  are  designed  so  as  lo  be  in  f  ynclironism  with  each 
Other,  and  to  so  work  as  lo  cause  the  iracifig  pomt  to  tnove 
over  the  diagram  in  exactly  the  same  manner  as  the  cutter 
naves  ov«r  the  cross-section  of  the  excavatioii. 

The  difleicntial  dram  £  on  the  "A"  frame  is  connected  to 
the  ladder  <<4>  b>'  means  of  out  wire  (B}.  and  lo  the  tracing 
point  <G)  by  another  wire  (F),  There  are  two  COtUltCT 

•  United  Sutci  pucnt.  Feb.  It,  UOli 


srdghts  iH  and  /),  so  arranged  as  to  keep  these  two  wires  in 
eonsiant  tension.  Thus  any  raising  or  lowering  of  the  cutler 
or  its  ladder  will  cause  the  tracfaig  poim  to  tnvel  acrott  the 
diagram  in  a  Kne  parallel  with  the  center  line  of  the  dredge, 
and  ihns  afford  means  lor  the  openilor  to  know  at  each  in- 
stant the  exact  location  of  his  cuttert  so  far  as  the  ds|ith  of 
excavation  is  considered. 

The  quadrant  I /,  >  aft  is  oaiiiected  by  means  of  the  two 
wires  (L  )  l<.>  the  tracing  piiiiit.  one  running  on  each  iidt  of 


r>ni:a\u  or  tilc  okutatiok  tails. 


i)k'  dredge,  like  the  tiller  ropes  iit  a  small  steamer,  Thtu  any 
angular  rotation  of  the  I'ertkal  shaft  will  cause  the  tracing 
point  lo  travel  across  the  diagram  at  right  angles  to  the  center 
line  of  the  dredge,  and  thus  afford  means  for  the  opentor  to 
know  the  exact  location  of  his  cotter,  as  regards  the  lateral 
outline  ot  excavation. 

In  operatffig  this  machine  the  one  essential  feature  it  that  the 
man  on  the  platform  at  the  lighting  lever  aft  shall  always 
keep  the  sighting  bar  pointed  towards  a  stake  or  other  inarle 
cij')  located  on  the  center  line  of  excavation,  some  distance 
ahead  of  the  dredge.  I  lii-  lien;-  -trictly  done,  as  the  operator 
«winu«^  the  dredge  back  and  liirtli  over  the  excavation,  the 
giiailrant  will  remain  fixed,  as  far  as  the  center  line  of  exca- 
vation is  concerned ;  and,  the  dredge  swinging  under  it  (as  it 
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were),  the  tracing  point  will  travel  across  the  diajji^mi  -.a  ex-  aiyv.it  a  center  at  H  ami  Ita^u  uuierliiics  as  sl^owu.  Various 

actly  the  same  \\:  '_.  :.-  tn;  cutter  tra\cU  across  the  actual  r  .\i'i.it\  devices  ir>r  scctirini;  the  Rrentest  possible  MCOIl^ 

crov'-scctioii  of  excavaiiun.     At  the  settle  instant  that  the  rd  opcratiou  arc  incorporated  in  tixc  dciigii. 

cutter  reiichei  the  lateral  limits  of  excavation,  the  tracing    

point  w  ^llli;!-.  <■  I  ..::^Iiri'  the  OUt!ii;i-  -f  'lie  cvrin       Ml.             .\v  ~  ^  ~  ,  j 

■by  thi    >L;ii;i                  ibe  OperAtO!   wHl   lliii-                       he  \\     \  I 

readied  the  iimit  ol  his  swing  for  the  dr«h  ai  whicli  his  cutler  \\   \        ^  1 

is  set.  He  will  then  swing  the  other  way,  this  operation  being  \\  \  \ 

repcaied  for  every  foot  or  so  9I  draft  or  depth  oi  excavation.  \\  \ 

Knowing  thus  the  dejrths  at  which  the  cutter  is  operating,  md  W  \ 

-when  he  h*t  reached  the  limit  oi  swing  for  each  foot  of  draft,  \\ 


rkOPli  t-  ■•>  1  Kr.iM.t  I  II I  >     .>  II  II  t'ltKtdt  rOi  UIC*T)!>«      m  i  1  .intiii  u  or  n  r. 


cross-sections  of  excavation  well  within  a  Mberal  intcrfire' 
tstion  ol  the  tpedfications. 

Full  prorisims  are  made  for  taking  up  any  slack  in  the 
wires,  due  to  changes  in  temperature  or  other  causes,  as  well 
as  taking  care  of  any  changes  of  trim  in  the  dredge,  or  any 
dian)^  in  depth  of  water,  due  to  a  rise  or  fa!!  of  the  tide,  or 
otiicr  causes.  By  means  of  an  electrical  attachment,  a  bell  is 
caused  to  ring  in  the  pilot  house  when  the  dredge  has  reached 
the  limits  of  its  Bwiiig  for  each  fool  of  draft  at  which  the 
cutter  i^  set 

While  tlie  above  i*  (he  sinipl  -i  fni:r.  in  which  it  is  pro- 
posed to  install  such  .i  nuchinc,  it  will  be  possible  to  have  the 
lateral  movement  of  the  tracing  point  controlled  by  means  of 
m  gyroscope  located  near  the  forward  part  of  the  dredge,  by 
means  of  whkfa  the  inabiUty  of  seeing  the  range  na^  in 
iofgjr  weather  may  be  oeeroone. 

The  curvature  of  liie  wnterlines  on  the  table  talcea  aecouiit 
of  Hw  sensible  curvatme  obtained  br  swincinc  the  Ifaie  P  fram 
ope  bank  of  the  axeavatton  to  tlie  other  wltiiottt  alterinc  the 
deiiih  of  the  cutter  heoid.  In  this  case  tliis  wwe  wonM  sunnf 


Shipping  of  the  United  Kincdom. 

Lloyd's  Regiitcr  .tepoTtt  a  total  addition  to  the  register  oi 
the  United  Kingdom  during  1907  of  918  steam  vessels  aggre- 
Kiiting  i,;.|rj..Tl5  ttross  tons,  this  being  the  largest  figure,  with 
the  e.'steptifm  of  l<jnt<,  for  any  year  under  review.  There  were 
reinove<l  from  the  register  of  the  United  Kingdom  as  lost, 
litokcii  lip  or  stild  435  steam  ve.^seh  aggregating  53i4lia  gross 
tons.  1'his.  leaves  a  net  -additian  of  48]  vessels  of  717,703  tons, 
this  tatter  figure  being  the  largest  for  any  jrear  except  ijm  and 
tgaSi.  On  the  last  of  the  year  there  were  ti,4ao  steaners 
aggregating  i4SvS0r49  gross  tons  on  (be  register  of  the  United 
Kingdom.  It  will  be  noted  that  the  averaKc  addition  was  of 
1..^  tons,  while  the  average  deduction  was  of  l^si  tons,  this 
indicAiing  a  slight  increase  in  the  average  sim  of  ibips  on  the 
register. 

During  the  same  year  there  were  added  to  the  sailinK  tonn.iRC 
of  the  United  Kingdom  vessels  of  ^300  Bioss  tons,  this 
iattar  figuc  bcfaig  Oe  lowest  in  ten  years  with  the  ocecption 
of  tm  and  i9a&  Dedoctioas  from  the  sail  tonnage  acootmled 
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for  484  vessels  and  138432  tons,  this  figure  being  the  lowest 
in  ten  years  except  for  1902,  1903  and  1904.  The  net  balance 
wu  a  deduction  of  197  vessels  and  of  nJhs  tou.  The  sailing 
totmage  at  tlie  end  of  the  year  was  fcprcMOtcd  by  9fi6o 
vessels  and  i,sr&a99  fnn  tons.  Tins  malces  ib»  tuM  mer- 
ehant  marine  of  Briuin  itfiSif  vessels  and  181096306  groaa 
tons. 

During  the  leo  years  from  188^  to  1907,  iodiisive,  every  year 
saw  a  net  addition  to  berth  the  ntimber  and  the  tonnage  of 

steamers;  cvi  ry  >i  ar  saw  a  net  deduction  from  both  the  num- 
ber and  the  loiuitige  of  sailing  vessels ;  every  year  >aw  a  net 
addition  to  the  total  tontia^c  of  all  vessels;  every  yi.;r,  im nr. 
the  first  three,  showed  a  net  addition  to  the  total  nunibti  01 
vessels.  It  m.iy  be  remarked  that  in  the  ten  years  under 
review  the  net  additions  of  steamers  amounted  to  2.828  ves- 

SelSa  and  6u(97tSB(  tans;  the  net  dedOCtinui  of  sailing  vessels 

amoanted  to  afigi  vessels  and  1,1794144  tons,  while  the  total 
net  additiont  amoanlcd  w  597  vesida  aa/t  4^440  tons.  This 
indicates  that  at  the  end  of  1897  thete  wck  included  in  the 
merchant  tnartne  of  the  British  tste*  9^2  steam  vessels  and 

I0^23y843  gros*  tons,  and  tt^t  sailing  vessel*  and  2,755,323 
gros<  tons.  This  makes  a  total  of  30,263  vessels  and  13,179.166 
tons. 

The  present  figures  show  a  very  marki  d  increase,  the  jiujjj 
ber  of  steamers  ha.;::i;  iniii  .ni^mtnttd  by  33.8  percent;  of 
sailing  vessels  decreased  by  l8.il  percent,  and  the  total  in- 
creased by  205  percent    The  steam  tonnajte  has  been  increased 

5^  J  percent,  the  sailing  tonnage  decreased  by  4^S  percent, 
and  the  total  tonnage  iticreased  by  37.2  percent.  The  average 
siie  of  iteam  vestels  at  the  end  oi  1897  was  1^  tons ;  in 
1907  it  was  1448  MIS.  Tbe  average  size  of  sailing  vessels  at 
the  end  of  it!97  waa  )i3^  tons;  at  ^  end  of  1907  it  was  16$ 
ton*.  The  averace  siic  of  all  the  ships  in  1B97  was  650  tons ; 
in  1907  It  wat  859  tons. 


Speed  in  Battleship  Constniction.* 

iv  uaoTB*a*Y  A.  e.  aawM,  1.  ir. 

For  tactical  purposes  a  j-knot  superiority  is  uaeful;  for 
atratcgical  purposes,  3  to  3  knots.  The  question  will  he  ex- 
amined from  a  conMnictional  point  of  view.  Speed  may  be 
obtained  by  increasing  the  horsepower,  by  decreasing  the  re- 

■i'l  Ml','-     I'.c-,    in    imii'  '^'  il    '.i:'iC.S),    or   by    -.l::  rc.'lMVli;    llu-  JK.T- 

Cftd.iyt  11!  i!ii:iti.-:  li^  t-'.  |h -'.M-r  (c.  g.  by  iiiifin.  ■.  t:.:!  pri;pe:lt"r 
design). 

The  horsepower  rtxjuircd  vanes  approximately  as  t]ie  cube 
of  the  speed,  .^t  a  certain  point  the  curve  of  horsepower  and 
speed  begins  to  steepen  abnormally,  and  it  is  uneconomical  to 
supply  horsepower  l>eyi>nd  this  point.  The  critical  speed  for 
a  battleship  of  the  King  Edward  VII,  type,  beyond  which  the 
resistance  begins  to  increase  rapidly,  is  about  I7H  IcDOts.  Thus 
the  Utt  knot  in  the  Ntw  Zevhmd  absorba  ao  percent  of  the  total 
horsepower,  and  aa  machjuiery  weight  and  space  vaiy  mote  or 
less  directly  aa  the  horsepower,  an  hiereaieof  »  percent  tran^ 
po*tT  means  a  o«e-fifth  increase  in  bcriler-rooai  length,  with 
increased  weitjht  of  hull  and  armored  belt.  Beyond  the  point 
.'it  whirh  the  hors-epower  curve  begins  to  steepen  rapidly,  the 
increments  of  power  required  lor  additional  speed  are  so 
great  as  to  practically  break  up  a  vessel's  design.  Thus  in 
the  Lord  S'clson  the  cur\e  steepen.*  at  18  knots,  and  an  addi- 
tional knot  would  require  a  total  of  24.500  horsepower,  or  an 
increase  of  45  percent,  while  the  space  required  would  be 
inqiracticalile  on  present  dimensions;  for  ao  knots  the  hori«<- 
power  mittired  would  be  sfjaoa,  or  an  increase  of  over  too 
percent 

If  a  ship  is  built  with  good  lines,  it  KV^trcs  less  honcpowcr 

tn  rh'ain  its  speed,     !  ti  attain  this,  moM  vcKcIs  exactly 

•  1  he  Uiul«d  Strvic*  Mafuin*. 


shaped  to  a  variety  of  lines  Iqr  an  ingenious  tool  are  run  in  an 
experimental  tank;  the  power  required  is  very  delicately 
measured,  and  the  Kncs  which  offer  least  resistance  selected. 
There  is  also  a  ceitain  favorable  draft  to  obtain  the  utmoal 
speed.  For  a  itoKHon  ship  the  laost  &*oiiUe  dcafl  it  37.1 
feet  for  19  hneta,  and  aA.$  feet  for  18  knots.  An  increase  ia 
speed  can  also  lie  sometimes  obtained  by  ntilieing  non-effee* 
tive  horsepower ;  at  present  only  about  45  percent  of  indicitcd 
horsepower  is  actually  effective,  15  to  as  percent  being  lost 
between  the  propeller  nmi  tin:  watr  r  A  change  in  the  pro- 
peller blades  of  the  Drakt  and  Cvunly  classes  resulted  in  an 
iii:u.  !■  .1  ^4  l.not  in  speed. 

liitieastil  iiulieaied  horsepower  can  also  be  obtained  by 
higher  pressure  or  increase  of  revolutions;  thus,  in  the 
Triumph  and  Szviflsure,  a  large  saving  of  Weight  and  higher 
speed  is  obtained  by  designing  the  rnitilKB  for  an  increased 
rate  of  revolutions.  The  revolutions  arc  157  against  the  27«is- 
«■»'<  184,  giving  14.1  hofflcpower  per  ton  of  andiinety  against 
the  0«)w«nV  II,  and  ao  koots  against  the  Duncan's  19^  at  the 
expense  of  grater  wear  and  tear,  and  poailbly  a  greater  like- 
lihood to  brcakdimm. 

Improved  boilers  also  give  higher  pressure  and  Rorsepowcr 
tor  less  weight.  Thr-  the  Hyjcivth.  ,i  cruiser  of  the  same 
type  as  the  luno  (whi.:h  had  cvlmunt.ii  boilers),  gained  a 
knots  in  speed  and  saved  sufficient  weight  to  replace  the  Juno's 
4.7-inch  guns  by  6-inch  by  the  n«p  nf  watertube  boilers.  In  the 
Kitii  Ethiurd  I'If.,  on  the  cuniniry,  the  adoption  of  a  com- 
bined boiler  system  (fourteen  Bahcock  &  Wilcox  and  six  cyl' 
indrical)  involved  an  increase  of  150  tons  in  weighs  and  the 
lower  pressure  required  larger  cylinders  and  more  spaoc: 

The  weight  required  to  obtain  the  last  knot  in  varioua  de- 
signs  varies  in  different  vessels.  The  Drakes  last  laiot  cast 
joo  tons  HI  weight,  coneqionffing  to  about  smo  in  displace- 
ment. The  XrNM  dMahied  1  knot  extra  with  an  increase  of 
I.I0O  tons  and  the  removal  of  four  164cm.  (64-inch)  guns. 
In  the  IMlo  class  I  knot  extra  for  a  17-knot  battleship  in- 
volved an  increase  of  nrwchincry  weight  of  570  tons,  which, 
with  increased  length  of  hull  and  armored  holt,  wo  lM  nn-.i:'. 
an  increased  displacement  of  about  a.500  -ons.  The  Good 
Uopt  require  !  7<'''>  '  ni--  to  get  her  last  kiut;  .iiid  in  the 
Ripubi'ujue  an  increase  of  i  knot  would  mean  an  increase  in 
displacement  of  1,000  tons. 

An  analysis  of  the  extra  displacement  required  to  increase 
the  qteed  from  iB  to  10  knots  in  the  Chmrks  JVorfrf  (n,700 
tons,  14,900  horsepower)  is  as  follows: 

Tons. 

Increase  in  machinery  weight.   ajO 

Increase  in  hull  weight...,.,,.,.,   JW 

Increase  in  armor  weight...,.,...........,.,.,  j0D 

Increase  in  coal  weight   80 

1,000 

—an  increase  of  230  tons  in  tnachinety,  necessitating  an  in- 
crease of  1.000  tonik  or  44  thnea  Its  own  weighty  in  diaplaee- 

ment 

Up  to  the  introduction  of  turbines  hi  the  Dreadnought,  die 
speed  of  battleships  has  varied  between  \y\^  and  19  knots, 
Tlie  normal,  or  what  may  be  termed  the  representative,  .speed 
with  rcciprocalmg  engines  has  oscillated  knot  on  each  side 
of  18.  The  Ki»t  Edwaird  VIL  obtamed  H  knot  tower  apeed 
and  four  additional  p.»4nch  guna  with  an  hicrcnscd  displace- 
ment of  3;3so  tool.  The  Lari  H^son  obtahied  ten  9.9-hKji 
insiend  of  twelve  i-isiA  gnns^  and  an  additional  i  inch  on  her 
belt,  by  a  decrease  of  knot  and  an  increased  displacement 
of  2.50Q  tons.  The  trend,  then,  has  been  toward'  :ri  increase 
of  armament  rather  than  an  increase  of  speed.  The  Punean's 
19  knots  was  obtained  only  at  a  very  considerable  sacrifice  of 
protection.  Similarly  in  German  and  French  lypesi,  speed  has 
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Tctnaincd  practically  »(alioiiar>  at  iS  knots,  and  armament  has 
gndually  inercaaed.  In  Amerkan  *hips  ipeed  has  varied  fram 
.1^  ta  19  bkDt%  iMIc  wy  hwvy  simancnts  hava  twcn 
flMMHMed  Thua  tha  CotmeeHtml,  with  i8  knots,  carries  four 
mndi,  ei«ht  S-inch,  and  tiMkn  7'batk,  against  tfic  Kmg 
Edward  VII.  (i8!^  icnots)  fMir  xa-indi,  fioar  and  ten 
^inch,  by  iiaving  in — 

Tons. 

Macisuicry   600 

Armor  ..<...4«...>ia.««<i4.<...» •<«.<.•,.....  iQj 

Coal  «   a» 

Hull   t» 

The  CmmtHeut,  with  ices  speed  and  leas  machinery,  can 
afford  to  be  shorter  by  25  feet,  and  so  saves  oontkieraMy  in 

hull  wciRlit  and  armor.  S|i*ed,  then,  in  the  last  decade  haj 
remained  practically  stationary,  and  the  reason  has  nlready 
been  given — with  reciprocating  engines  and  average  displace- 
ment,  anv  increase  beyond  the  representative  speed  of  t8 
kii  it,  in'k'il  f.jr  r.\,-,.-M.ivc  i.>.;rru L'_~,  To  give  the  Lord 
sim  .1  «j»ceU  of  il  knots  would  have  necessitated  an  increase  of 
about  I, too  tons  in  machinery,  which  would  mean  a  displace- 
ment of  nearly  20,000  tons,  or  an  increase  of  3,000  tons. 

The  introduction  of  the  turbine,  however,  broke  dowtt  thCM 
limitatioiis.  A  speed  increase  of  $  iuMts,  better  umuHUtt, 
protection,  and  ndiua  of  action  were  jioasilile  with  an  incrcasa 
in  diaplacetaeiit  of  1400  tons  and  anadditionalcoslof  £300,000 
($t,4&Miao).  It  is  important  then  to  distingniah  ifa«  position 
of  the  turbine  in  the  present  controversy  over  speed.  The 
original  line  of  increased  armament  has  been  followed,  eom- 
bined  w  ith  an  increase  of  speed  rendered  poaslUe  fey  the  use 
of  turbines. 

The  iinraduction  of  the  turbine  has  caused  a  sudden  rise  in 
spcf  l  nirni  ared  with  the  older  type  of  battlesliip;  but.  when  its 
u?i<  Iiri  nil t  general,  sp<;  J  wii!  probably  again  reach  an  eco- 
nomical limit,  oscillating  a  knot  or  so  on  either  side,  and 
'•trategical  and  tactical  requirements  will  again  have  to  sub- 
ordinate themselves  to  constmctional  limitations.  To  in- 
crease displacement  by  &000  tons  wxA  COM  by  about  £300W> 
simply  to  ofatain  j  imota  more  speed  wonid  be  inadvisable^  tat 
it  is  a  sound  policy  to  faicnaae  tiie  disglawmcnt  br  ts»  tons, 
if  ^  so  domg  a  dedded  impftHfiasent  ip  idiw^  not  only  in 
speed  btit  tn  protection,  radius  of  aetion  and  annament 

Criticisms  on  the  Dreadnought  armament*  must  not  be  con- 
fnsed  with  the  speed  question.  The  only  factor  to  be  con- 
sid' rcf!  n-!.Ttnc  i-i  •^pecd  is  the  pcrccntaue  of  the  total  dis- 
placement allotted  to  armament;  the  nature  of  the  armament 
does  not  affect  the  question.  In  the  Brounschtcei.:.  .irin.i-r.cnt 
amounts  to  11.3  percent  of  the  displacement ;  in  the  R^pubiiquf, 
II. 3;  in  the  Formidable.  lo.g:  in  the  Lord  \'<hon,  19;  in  the 
Kine  Edward  I'll.,  14.S:  and  in  the  DrtadnoHtht.  about  14.8 
percent.  It  is  clear,  then,  that  aimament  has  not  been  sacri- 
ficed to  speed.  Greater  armHmant  and  freaier  displacement 
has  been  tfie  traid  of  hattlcdiip  asalution,  and  Hk  Dm4' 
iioai(M  does  not  depart  ftwn  thia  ptiodple,  bnt  in  her  case  the 
Tspresentattve  speed  has  been  increased  to  n  knots  hr  d>e 
use  of  turbines. 

Turbines  and  oil' fuel  also  mean  a  smaller  enpne-room  staff 
and  an  ca'trr  ni.ii^tcn.n.ic  of  spci-il,  ;Iiomk:i  the  expense  of  the 
latter  is  a  drawback,  tciag  o-;5<i  loni  c.»nt^  per  indicated 
horsepower  against  ai8d.  (0.36  cent  )  tHr  i  d.il  (  h!.  too,  has 
»  very  important  bearing  on  radius  ot  sclioii,  for  not  i^nly  is 
r;ilorif  c  value  grciitcr  than  coal  for  equal  quantilif  li  it  a 
greater  quantity  can  be  stowed  in  the  same  space.  If  3fiO0 
Ions  of  coal  will  drive  a  ship  2,000  miles  (approximately), 
^Aoo  tons  of  oit,  having  greater  ftiel  energy  in  the  proportion 
«f  five  to  four,  woiiM  suflbe  for  4500  mile*;  but  dia  stowage 

•  Some  afdlMMa  SMiw  tkc  Ur4  IMiaiiRt  atnaaMU-a  oaBlbtoticia 
«(  U-iach  Ml  Miscbi  At  talsMtea  af  the  Maeb  b  advaaSB  hr 


space  required  for  2.000  tons  of  coal  would  stow  2,300  tons  of 
oi^  which  would  suflke  for  2^640  miles,  or  a  radius  of  actioo 
Increased  43  percent  bjr  the  use  of  oil. 

Oil  fuel  can  also  be  wpplicd  nmcli  mose  caaHy  and  rcf»- 
larly  to  tM  boilen.  and  ao  speed  can  be  better  and  more  eeo> 
nomicalty  maintained.  In  the  race  of  the  first  cniiser  tqitad- 
ron  from  New  York  to  Gibraltar,  the  speed  dropped  from  31 
knots  to  18  knot'-  :n-n-,'.(liilfly  lln-  r,>t;r\c-  l)Unki:r-  tK'yriii  to  t)* 
used,  which  might  ij  .in  :nii)i.>r!i;it  strittgifc.al  iK'-iriiip:.  niirt 
which  is  avoided  by  t'.r  iv.-  of  oil.  Fueling  at  sea,  tor ,  w  i.;ld 
be  much  easier  and  saf«r,  u4  no  glaring  lights  would  be  neces- 
sary, and  the  ship  could  b«  ready  for  action  in  a  quarter  of 
an  hour.  This  is  impossible  when  coaling  with  Temperley's, 
and  the  oid-fashioned  coaling  will  always  remain  a  risky  oper- 
ation within  150  miks  of  an  energetic  enemy's  coast  The 
smolte  diflfeulfy  with  oil  is  now  almost  cntlidbr  overooma;  the 
Dflrr  system  with  Texas  oil  produces  less  sniolce  than  Welsh 
coaL 

Watertube  boilers  have  al.so  a  strategical  value,  as  Steam 
can  be  rai^eil  very  rapidly.   \  ship  steaming  at  10  knots  with 

fo-.ir  boilers  alight  could  u  t  m-.  m  iuV.  s^tc.i  wit'-i  twenty 
boilers  in  iVi  hours.  To  achieve  she  i,i:r.tr  rL-iiilt  wi'li  cylin- 
drical boilers,  all  boilers  would  have  to  be  kept  liLiiikcd,  which 
would  mean  an  extra  coal  consumption  of  <io  to  tuns  per 
diem  in  a  Uittleship.  These  a«l  ■  ml  ii;'  ■  »rt"  "^^  ln-urd  t>i,  but 
are  none  the  less  xt-ry  materinl,  and  they  are  combined  in  our 
later  types  of  ships.  With  regard  to  cos^  the  figures  per  ten 
for  a  modem  iJiip  are  approximately— 

Upkeep  Per  Annual  Triennial 
First  Cost    Annum.     Repair.  Refit. 

Cost  per  ton   £95         ^5-4  ^4 

«4Si       fi&es       Isioo  $1940 

One  knot  In  speed  may  be  taken  as  representing  i^ooo  tons 
disptaecment  aiid  therefore  involves  an  additiooal  first  coit 

of  about  £95,000  ($462,000)  and  an  annual  charge  of  £7,700 
($37,500).  Three  knots  of  speed,  then,  would  mean  an  tn- 
cTc.i^Ki  lu.st  cost  of  ,cbout  £285.000  ($t,385/X»)  with  an 
.>iinu.il  t  h.irife  ii:  .t  23,000  (Siu.ooo),  If  the  faster  ship  cnsts 
\A  n".:Ilioir.  ( $8,75o_'".>oo ) .  '.lie  .-Inwer  would  cnst  1.5  niillioiis 
($7,300,000),  and  six  slow  ships  would  correspond  fuiar.ci.illy 
to  five  fast.  Assuming  that  the  armament  of  slow  and  (.1st  is 
equal,  the  fleet  lire  volume  of  six  slow  would  be  30  percent 
greater  than  of  five  fast,  but  this  would  perhaps  just  compen- 
sate for  the  inferior  speed.  Financially  and  tactically  the  two 
fleets  would  be  on  a  par,  tat  ia  forcinc  or  evadiuff  action,  die 
faster  fteet  would,  of  eourscb  have  a  great  advantage,  not  die 
least  being  die  abiliQr  of  its  units  to  go  to  and  fro  uneseortcd. 

As  a  maltar  of  fact,  in  the  Drevdmat^^  3  knotO  gswter 
speed  is  eombined  with  a  slightly  heavier  armament.  If  Oie 
rate  of  fire  per  minute  at  long  range  hi  fikcn  as  two  for  3  ij. 
inch  and  three  for  a  9  2-inch,  the  Lord  St'ljon  tlir  nvs  a  brosj- 
'idf  111'  12,400  pounds  per  minute,  against  t!  c  Dr.-Hiif.fMi^ht 
13,^00:  f\y:  Lord  Seliont  would  cost  the  5.aitie  a*  fi'.^  [)r,\id- 
nout:hts  .iiid  would  have  a  fire  volume  superiority  of  o:ily  8,5 
percent,  which  would  not  counterbalance  three  knots  speed  in- 
feriority. Financially,  then,  a  fleet  of  Dreadnoughts  compares 
fnvcrnblv  with  one  of  Lord  NfUtHt,  and  thouj^  the  financial 
ri^k  fr  m  submarines  and  mlnei  is  greater,  the  btger  sh^  b 
alto  iess  euily  (HsaUed. 

Anr  eomparison  ol  features  eompkmentaiy  to  one  another 
is  so  dependent  on  dsenmstancca,  dut  no  dogmatic  conclusion 
can  be  arrived  at  The  relative  vakie  of  the  heart  and  hmgs, 
of  man  and  woman,  of  intelligcnee  and  physique,  cannot  be 
debied  in  figures.  One  factor,  however,  is  usually  dominant, 
and  the  icrr  1:  in:!?  iriiy  of  r  iiiiniiis,  if  asked  to  choose  between 
2  knots  in  pi  r  l  ;inil  two  ij-iiKh  suns,  would  choose  the  smms. 
Ar:iL.iuiciit  is  tlif  'irst  consideration  in  a  battleship,  an.!  ii  it  is 
essential  to  bring  the  enemy's  fleet  to  action,  for  every  eight 
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battleships  built,  a  fleet  of  three  battle  crui>er4  should  be  pro- 
vided. A  difScully  in  the  way  of  providinu  heavier  armament 
is  the  enormous  length  of  our  Runs,  which  really  require  as 
great  a  hull  length  (and  therefore  additional  hull  and  armor 
weight)  as  speed.  The  matter  might  be  greatly  simplified  by 
using  a  shorter  and  stronger  g\m  with  heavier  charge,  but 
that  again  would  require  heavier  and  stronger  mountings. 

In  any  case,  arguments  against  large  battleships  cannot  be 
ba»cd  on  hiitorical  records.  Railway  managers  do  nut  ba«e 
their  traffic  sheets  on  coaching  records,  and  there  Is  as  much 
difference  between  a  modern  battleship  and  a  sailing  vessel  Is 
between  a  locomotive  and  a  stage  coach.  Yet  a  competent 
naval  writer  has  actually  based  an  argument  against  the 
Drfodnought  on  the  number  of  seventy,  eighty  and  one- 
hiindred-gun  ships  in  the  post-Napoleonic  period  This  is  a 
good  Instance  of  a  fallacious  study  of  history.  The  large  sail- 
ing ship  was  unpopular  hccau.se  it  was  slow,  clumsy,  and 
sagged  to  leeward ;  the  large  modern  ship  is  faster  than  the 
small  and  just  as  handy:  the  large  sailing  ship  was  superior 
only  in  number,  not  in  size  of  gims,  which  had  no  greater 
range  than  those  of  a  seventy-four.  The  large  modem  ship 
carries  heavier  metal  with  greater  range,  and  its  sire  is  a  con- 
sequence as  much  iti  its  speed  and  protection  (a  factor  en- 
tirely absent  from  wooden  con.stniclion)  .is  of  its  gimpower. 

The  real  arguments  against  large  ships  are  the  necessity  of 
large  docks,  greater  cost,  and  increased  loss  in  event  of  acci- 
dent, but  these  arguments  have  not  prevented  a  gradual  in- 
crease in  the  size  of  all  battleships. 

The  whole  problem  can  be  summed  up  in  a  few  words — 
armatneiil  is  essential  and  speed  is  necessary,  and  the  only 
solution  is  increased  displacement.  The  question  is  continu- 
ally asked.  "\Vh.at  limit  is  there  to  the  size  of  these  mam- 
moths?" The  same  question  may  be  a.sked  of  Atlantic  liners 
f  which  are  nearly  twice  the  size  of  our  largest  battleships)  or 
sk) -scraping  hotels — no  precise  limit  can  be  laid  down.  It 
dep«nd*  on  the  progress  of  mechanical  science  and  inter- 
national competition,  on  the  one  hand,  and  financial  policy  on 
the  other.  The  Dreadnought  type  gives  distinct  advantages, 
which,  of  course,  have  to  be  paid  for. 


Elcctric«l  Equipment  of  the  Steamship  Momus. 

It  is  a  well-known  fact  that  on  board  ship,  where  every  inch 
of  space  counts,  all  generating  apparatus,  wh.-itever  its  nature, 
must  above  all  possess  the  feature  of  compactness.  To  no 
cthrr  part  of  the  generating  apparatus  does  this  apply  with 
more  force  than  to  the  generating  sets  for  electric  light  and 
power.  The  space  usually  reserved  for  the  electrical  apparatus 
is  always  comparatively  small,  and  at  times  totally  inadequate 
for  the  proper  handling  of  the  apparatus.  It  is,  therefore,  not 
surprising  that  marine  engineers  arc  always  eager  to  adopt  any 
type  of  generating  set  that  embodies  comp,tctness,  with  the 
ability  to  give  reliable  and  satisfactory  operation  with  mini- 
mum attention.  A  noteworthy  example  of  a  modern  marine 
generating  plant  is  found  on  board  the  steamship  Momus. 
built  for  the  Southern  Pacific  Company,  of  New  York,  by 
William  Cramp  &  Sons,  of  Philadelphia. 

The  generating  units  consist  of  two  75-kilowatt,  iio-volt 
direct-airrent  generators,  direct  connected  by  means  of  flexible 
couplings  to  Curtis  steam  turbines  of  the  horizontal  t>'pe.  re- 
volving at  a  speed  of  2.400  revolutions  per  minute.  Each  tur- 
bine is  of  the  two-stage  condensing  type  each  stage  having 
two  bucket  wheels  and  one  set  of  intermediate  or  fixed  buckets. 
The  turbines  and  generators  arc  each  equipped  with  two 
bearings,  and  each  set  is  assembled  on  a  rigid  bed-plate  cast  in 
one  piece. 

The  generators  ,'ire  of  the  four-pole  compound-wound  type, 
and  of  the  latest  and  most  improved  General  Electric  design. 


TWO  CUmit-OIIIIMI,  SLICTIIC  TVIMVCnClATOU. 


On  account  of  the  high  speed,  the  coinmHlati>r>  arc  of  the 
shrink  ring  construction,  the  segments  being  held  lirmly  in 
place  by  steel  rings  shrunk  on  the  commutator  and  insulated 
therefrom  by  mica  bands  of  suitable  thickness.  Specially 
treated  carbon  brushes  eliminate  commutator  troubles  and  re- 
duce brush  friction  to  a  minimum. 

With  250  pounds  steam  pressure,  38  inches  of  vacuum  and 
too  degrees  F.  superheat,  the  steam  consumption  per  hour  at 
full  load  is  24.J  pounds  per  kilowatt,  delivered  at  the  generator 
terminals,  assuming  the  generator  efficiency  at  <)0  percent. 
This  figure  is  equivalent  to  about  16.5  pounds  jwr  brake-horse- 
power under  the  conditions  given. 

Tile  high  speed  of  operation  makes  the  question  of  lubrica- 
tion a  very  interesting  one.  All  working  parts  of  the  valve 
gear,  including  the  oil  reservoir  on  the  hollow  governor  lever, 
are  oiled  by  hand.  The  main  bearings  are  furnished  with  oil 
under  pressure  from  an  oil  pump  on  the  en<l  of  the  gnicrator 
shaft.  .Ml  four  pillow  blocks  are  provide*!  with  auxiliary  oil 
wells  and  rings.  The  bearings  are  of  the  self-alining,  ball- 
seated,  babbitt-lined  type,  made  in  halves.  Notwithstanding 
the  high  speed  no  vibration  is  notice.tbic  when  these  sets  are 
running  under  full  load. 

.\  lo-kilowatt  generating  set,  consisting  of  a  General  Electric 
marine-type  iio-volt  g<-neralor,  direct  connected  to  a  single 
cylinder  engine  of  the  saime  make,  furnishes  p<-uver  for  the 
ordinary  day  load  of  the  vessel  when  at  sea,  and  i*  also  used 
when  the  vessel  is  discharging  cargo  at  the  docks. 

The  switchboard  is  constructed  of  while  marble,  and  con- 
sists of  three  p.inels;  the  outside  panels  being  for  the  75- 
kilowatt  sets,  while  the  inside  panel  is  for  the  lo-kilowatt  set. 
The  switchboard  is  equipped  with  the  necessary  instruments, 
and  the  connections  are  so  arranged  that  the  75-kilowatt  set* 
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may  be  run  in  parallel,  and  any  circuit  may  be  connected  to  any 
set 

This  vessel  is  equipped  with  a  34-inch  General  Electric 
searchliKht,  with  pilothouse  control.  The  light  is  installed  on 
top  of  the  pilothouse,  and  projects  a  beam  of  light  of  suf- 
ficient intensity  to  render  plainly  discernible,  on  a  clear,  dark 


THE  SCAICIII.ICRT. 


night,  a  light  colored  object  10  b>-  20  feet  in  size,  at  a  distance 
of  not  less  than  5,000  yards.  This  lamp  is  of  the  horizonul 
carbon  type,  and  is  deslKiiril  for  both  hand  and  automatic  feed. 

Besides  furnishing  power  for  light,  the  grneratiTie  sets  supply 
current  for  the  electric  heating  system,  ventilating  fans  and 
numerous  small  motors  driving  dish- washing  machines,  ice 
cream  freezers,  etc.  The  electric  heaters,  of  which  there  are 
17s.  were  desigtied  especially  for  this  installation  by  the  Gen- 
eral Klectric  Company.  The  use  of  electric  heaters  was  a 
rather  bold  and  unprecedented  departure  from  the  regular 
practice  of  steam  heating,  but  up  to  the  present  time  the  opera- 
tion has  been  entirely  satisfactory. 


A  New  Method  for  the  Purification  of  Water.* 

With  the  advancing  development  of  the  industrial  arts,  com- 
petition also  becomes  continually  sharper,  so  that  the  manu- 
facturer is  compelled — as  mvich  as  circum.stances  permit — to 
lake  advantage  of  the  tireless  progress  of  the  technical  arts. 
It  is  not  long  since  one  contented  himself,  fatalistically,  with 
ignoring  all  the  disadvantages  which  bad  feed-water  caused 
in  the  operation  of  the  steam  boiler,  or  hard  and  muddy  water 
brought  about  in  manufacturing  operations. 

Twenty-five  years  ago  there  were  few  manufactories  which 
softened  and  cleared  the  feed-water  for  the  steam  boiler. 
When  this  was  done,  it  was  effected  principally  through  large 
receptacles,  which  were  filled  with  the  water  to  be  treated,  and 
into  which  were  introduced  soda  and  lime-milk  or  caustic 
soda,  or  soda  alone,  together  with  a  considerable  pre-warming. 
The  mixture  was  stirred,  and,  for  the  sake  of  the  chemical  re- 
action and  clearing,  left  standing  for  a  considerable  time,  and 
then  the  softened  and  cleared  water  drawn  off.  Other  so- 
called  anti-scale  mean«,  operating  chemically  or  mechanically, 
and  which  were  directly  introduced  into  the  boilers,  have  al- 
ready had  their  true  values  proved  and  their  analysis  pub- 
lished. 

Up  to  the  present  time,  carbonate  of  8od;i,  caustic  lime  and 
caustic  soda  have  shown  themselves  the  best  suited,  and  the 
cheapest  means  for  the  transformation  of  the  dissolved  scale- 
forming  lime  and  magnesium  salts;  and  these  have  come  al- 
most exclusively  into  use.  Since  the  introduction  of  con- 
tinuously and  automatically  operating  apparatus,  the  practice 

*  TrantUtrd  from  ySiUchtmrn   und  Mrialtimdustrif-Ztitung. 


has  passed  from  the  primitive  purification  in  large  receptacles, 
which  requires  great  attention  and  a  great  deal  of  room  be- 
sides being  expensive,  so  that  now  only  the  former  method  is 
in  use.  The  knowledge  among  possessors  of  boilers  that  a  ra- 
tional method  for  the  purification  of  water  is  of  very  great  ad- 
vantage has  induced  many  firms  to  b\iild  water  purifiers. 

Now,  although  pretty  much  every  one  of  these  firms  ha» 
been  more  or  less  successful  in  providing  its  especial  equip- 
ment with  new  and,  for  the  most  part,  patented  devices,  which, 
in  ^comparison  with  the  apparatus  of  other  works,  are  said  to 
have  brought  about  a  better  mixing  and  a  more  economical 
consumption  of  the  diemicals,  or  a  rapid  removal  of  the 
precipitated  sludge,  nevertheless  it  can  not  be  maintained  that 
one  or  another  of  the  systems  has  succeeded,  on  the  basis  of 
these  novelties,  in  driving  the  remainder  off  the  market,  or  in 
making  itself  the  only  ruling  system.  The  reason  for  this  it 
that,  on  the  one  hand,  with  every  apparatus,  even  of  the  older 
process,  a  sufficiently  good  and  cheap  purification  may  be  se- 
cured, in  so  far  as  that  apparatus  conforms  merely  to  the 
general  conditions  of  construction  relating  to  the  art  of  water 
purification ;  while,  on  the  other  haml,  certain  evil  effects, 
called  forth  by  the  purification  and  growing  out  of  the  chem- 
ical occurrences,  arc  not  removed  even  through  the  later 
devices. 

With  the  process,  hitherto  customar>',  in  the  use  of  calcined 
and  caustic  soda  separately,  or  in  combination  with  each  other 
or  with  caustic  lime,  the  salts  remaining  pass  into  the  boilers. 
In  order  that  these  may  not  reach  too  strong  a  degree  of  con- 
centration, the  boiler  water  must  be,  now  and  again,  drawn  off 
and  replaced  by  fresh  water.  The  exudations  of  sulphate  of 
soda  at  the  fittings  and  rivet  holes  are  an  unpleasant  incident, 
which,  up  to  the  present,  has  had  to  be  reckoned  with.  A  real 
advance  in  the  province  of  the  art  of  water  purification  is, 
therefore,  scarcely  to  be  expected,  so  long  as  one  limits  him- 
self to  altering  the  apparatus  in  form  of  construction,  or  even 
to  improving  it,  but  retains  in  other  reapects  the  former  pro- 
cedure. 

Among  those  who  arc  concerned  with  this  department,  a 
new  process  of  water  purification  by  means  of  carbonate  of 
baryta,  by  virtue  of  which  the  above-mentioned  evils  are 
avoided,  has,  therefore,  awakened  considerable  attention. 
Tliis  rests  upon  the  fact  that  the  finely  pulverized  carbonate 
of  baryta  transposes  itself  vcrj-  energetically  with  the  sulphate 
of  lime  contained  in  the  water,  and  in  such  manner  that  sul- 
phate of  bar}'ta  and  carbonate  of  lime  arc  formed,  both  of 
which  are  insoluble  in  water  and,  on  that  account,  are  pre- 
cipitated as  sludge.  Thus  the  very  important  phenomenon 
comes  to  light — that  not  only  the  sulphate  of  lime,  which  was 
dissolved  in  the  water  before  its  purification,  and  which  ap- 
pears in  the  boiler  as  a  scale  former,  is  precipitated,  but  also 
the  chemicals  occasioning  its  precipitation.  For  this  purpose 
it  is  requisite  that  a  corresponding  and  sufficiently  large  mass 
of  carbonate  of  baryta  be  present,  through  which  the  water  to 
be  purified  is  passed.  To  accomplish  this  it  is  added  in  pul- 
verized form,  and  in  considerable  excess — in  most  cases  suf- 
ficient for  several  months — and  thus  without  mixing. 

This  is  carried  on  in  the  receptacle  for  reactions  and  clarifi- 
cation  belonging  to  the  apparatus  constructed  for  this  process. 
In  the  lower  conical  part  of  this  the  water  to  be  purified  enters 
by  fits  and  starts.  By  this  means  is  brought  about  a  continu- 
ally renewed  whirling  up  of  the  tnryt.i,  and  the  sulphuric  acid 
contained  in  the  water  is  completely  bound  by  it.  In  the  upper 
part  of  the  purifier  the  water  passes  through  a  filler,  in  which 
all  the  sludge  particles  which  may  have  been  carried  along  are 
retained.  These  are.  from  time  to  time,  washed  back  into  the 
bath  of  baryt.! — for  one  thing  to  avoid  ihe  loss  of  baryta  and 
for  another  to  cleanse  the  fitter.  In  order  to  free  the  water 
from  carbonates,  aiustic  soda  is  employed,  which  is  dissolved 
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in  a  contiiiuously-op«rating  Dcrvaux  lime  saturator,  and  ted  to 
the  reaction  receptacle. 

In  connection  with  the  devices  already  carried  out,  and 
which  have  been  in  operation  for  two  year*,  for  this  kind  of 
water,  it  has  become  manifest  that  a  renewal  of  the  carbonate 
of  baryta,  according  to  the  hardness  of  the  water,  is  necessary 
only  every  one  to  four  weeks.  The  drawing  ofif  of  the  sludge, 
on  the  contrary,  need  be  carried  out  at  most  only  every  three 
months.  The  current  expense  is  frequently  less — but  usually 
not  higher,  or  but  slightly  higher — than  with  the  soda-lime 
process.  But  if  one  takes  into  consideration  the  advantages 
of  the  new  process,  then  this  slight  increase  in  cost  vanishes. 
For  since,  with  the  tranformation  of  the  sulphates,  none  re- 
mains in  solution,  even  the  troublesome  exudution  of  sulphate 
of  soda  ceases,  which  (if  allowed  to  continue)  causes  not 
merely  the  ruin  of  the  fittings  but  also  other  evils — as,  for 
instance,  increase  of  the  specific  gravity  of  the  boiler  water, 
and  increase  of  the  boiling  point,  resulting  in  a  reduction  of  a 
saving  of  fuel  Extremely  h;ird  water  cannot  be  softened 
through  treatment  by  means  of  carbonate  of  soda,  apart  from 
excess  of  the  same,  and  very  considerable  prewarming,  to  the 
extent  that  it  passes  on  without  an  after-reaction  in  the 
boiler  as  well  as  on  the  way  to  it.  And  so  deposits  arc  m.ide 
in  the  piping,  prewarmcr  and  injector.  These  cannot  arise 
with  the  purification  by  means  of  baryta  any  more  than  can 
foaming  of  the  boiler  water,  which,  especially  in  locomotives, 
is  so  important  on  account  of  the  so-called  "spitting." 

In  the  case  of  the  presence  of  corroding  substances  in  the 
water — for  instance,  chloride  of  magnesium,  which  is  not 
present  in  all  waters  and,  for  the  most  part,  only  in  exceed- 
ingly small  quantities,  and  upon  which  bar>-ta  exercises  no 
influence— a  breaking  up  of  the  chloride  of  magnesium  into 
magnesium  hydrate  and  common  salt  is  brought  about  by  the 
addition  of  suitable  chemicals.  It  is  thereby  made  completely 
harmless,  so  that  no  corrosion  can  arise.  It  may  be  added 
that  carbonate  of  baryta  cannot  be  applied  in  the  place  of  the 


carbonate  of  soda  without  further  ado,  but  that  there  is  needed 
for  this  purpose  an  ei>pccial  arrangement  in  the  apparatus  for 


>TAiTiHo  iiPi  or  out  or  lat  T>irL(-(xr*Hii«ii  ucinu  or  v-uiatao. 

the  purification  of  the  water.  But  water  purifiers  of  almost 
ever>'  sort  can  easily  be  modified  for  this  purpose.  The  new 
process  is  patented. 
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The  Steamship  Cubatau. 

On  Oct.  21,  1907,  Craig,  Taylor  &  Co.,  Ltd.,  launched  from 
their  yard,  at  Thornaby-oti-Tees,  a  handsomely  modeled  twm- 
scrcw  steamer  of  the  fallowing  dimensions;  l>en|{th,  286  feet; 
beam,  44  feet  9  inches ;  deptli,  17  feet  6  inche*.  She  is  designed 
to  suit  the  special  trade  of  the  Lloyd  BraxUeiro.  and  is  of  the 
single  deck  type,  with  deckhouses  amidships  and  forecastle 
forward.  She  was  built  under  special  survey  to  class  with  the 
British  Corporation.  The  vessel  has  double  bottom  for  water 
ballast  in  the  holds,  and  has  also  water  ballast  in  the  peaks. 

The  machineo'  was  constructed  by  Blair  &  Co,,  Ltd.,  Stock- 
ton-on-Tees, and  consists  of  two  triple  expansion  engines, 
with  cylinder*  14,  22  and  37  inches  in  diameter  and  a  piston 


stroke  of  24  inches.  These  are  supplied  with  steam  by  two 
large  steel  boilers  working  at  185  pounds  pressure  per  square 
mch.   The  vessel  has  Vicker's  stem  tube  appliances. 

She  is  fitted  with  vertical  steam  windlass  with  quick  warp- 
ing ends  by  Clarke,  Chapman  &  Co.;  Hastie's  Wilson-Pirrie 
steam  steering  gear,  placed  in  house  aft.  and  worked  from 
bridge  amidships  by  telcmotor;  eight  steam  winches;  double 
derricks  for  rapid  loading  and  discharging,  with  gins  and 
hli>cks  having  Reid's  patent  sheaves;  Clayton  fire  and  disin- 
fecting machinery;  electric  light  by  Siemens  Brother*,  and  all 
modern  improvements  for  a  first  class  cargo  steamer  for  the 
Brazilian  trade,  including  Waile's-Dove's  bitttmastic  enamel  to 
tlic  tanks,  Christie's  sparring  cleats,  litosilo  to  cabins,  Hos- 
kin's  beds,  and  lifeboats  with  Mills'  disengaging  gear. 


A  New  Transfer  Towboat. 

Transftr  No.  il,  built  to  the  order  of  the  New  England 
Steamship  Company  by  the  Fore  River  Shipbuilding  Company, 
of  Quincy,  Mass..  is  a  single  Krcw  towb<:>al  of  the  following 
dimensions : 

Length  between  perpendiculars   iii  feet  10^  inches 

Breadth  molded    A  feet 

Depth  molded   14  feet  6  inches 

In  design  and  general  appearance  she  is  similar  to  existing 
towboats  of  the  owners'  fleet,  having  a  towboat  stem  and 
round-up  stem,  with  one  smokestack  and  one  signal  mast.  A 
steel  deck  house  has  been  built  on  the  main  deck,  and  extends 
for  about  three-fourths  of  the  vessel's  length  amidships,  which 
in  addition  to  inclosing  the  engine  and  boiler  hatdies,  has  ac- 
commodations and  mess  room  for  the  crew  in  the  afterpart 
and  the  powerful  wrecking  pumps  in  the  forepart.  On  top  of 
this  house  is  a  wood  erection  inclosing  pilot  house  and  direc- 
tors' room. 

The  vessel  has  been  fitted  with  powerful  oak  towing  bitt» 
and  nigger  heads  capped  with  brass,  and  is  fended  all  fore 
and  aft  with  stout  oak  guards  faced  with  steel,  in  addition  to 
the  usail  portable  hickory  fenders.  Provision  is  made  for  the 
transport  of  fresh  water  in  two  deep  tanks  in  the  fore  and 
after  peaks. 

The  propelling  machinery  consist*  of  one  inverted  compound 
surface  condensing  direct-acting  engine,  with  a  high-pressure 
cylinder,  20  inches  diameter,  and  a  low-pressure  cylinder  of 
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44  indiei  dianielcr.  having  ■  oamnMn  itroke  of  jS  taelMt,  and 
designed  fpr  «  working  preisiue  of  i6d  poonb  fcr  upMicindi. 
Steun  it  aappUcd  hy  oat  nwltitiilmlar  return  tvbe  Scotefa 

boiirr,  15  feet  3  inches  mean  dinmeter  by  13  feet  6  inclwi  lonft 
fitted  with  three  ctirnigated  fiirtwce*  4  feet  «  mdm  tmide 
diameter. 

A  duplex  fire  arnl  uiLtkuig  iJiimp.  by  ij  by  i.'  inche*, 
fitted  with  fift'  p'"f;'  -'"'1  wrcck^nv;  "iiic;]. .115.  tbc  lormrr  ar- 
ranged for  fire  gun  nozzle  on  top  oi  ptiot  liouse,  has  been 
installed,  with  all  connections  complete,  arranged  to  ptimp 
from  tanks,  engine  and  boiler  compartments,  as  w«U  a*  from 
(he  »ea.  The  usual  outfit  of  auxUiaty  flnchincnr  ha*  been  m»p- 
plicd  and  fitted  complete. 

The  vc5scl,  during  the  trip  from  the  builder's  yard  to  Naw 
York^  devetopcd  a  «peed  of  over  la  knots  without  fordng: 


MARINE  ENOINE  LUBRICATION. 
Under  this  hea^itg  lliMe  of  tbe  proniaait  liibrkatliig  ooo- 
ccrnt  in  the  United  States  have  fumbtied  «(  with  inldnna- 
tion  Kgarding  their  own  jrarticnlar  type;,  none  of  which  is  the 
nsmi  fluid  <»{t.  The.<e  slatemwus  have  been  set  down  side  by 
side.  bi'int:  1  i:c'"i).:iii7cd  to  be  ii.irli=.ii:i  '.s'.-.h  iii<ar':l  to  its 

own  p.»flwuUr  ;.pcc:jalty.  Along  wilji  lli'  ^r  \\r  .in  n  p'iblish- 
ing  an  article  which  appeared  in  our  coUimij-  ■v.  r.  ih  in  four 
years  ago.  and  which  was  written  by  one  of  the  engineering 
officers  of  the  United  States  navy.  This  was  the  result  of 
obsenrations  during  a  protracted  experience  at  tea,  and,  so  far 
as  we  knew,  was  lotalljr  wMiout  Uu. 

NOV-FLUtO  Oil. 

With  the  standardization  of  types  and  the  adoption  of  well- 
tried  ditnension^  and  pro|mtions  for  Steam  prime  movers, 
breakdowiu  and  deraogcmcats  of  engines  are  coming  to  be 
more  and  nort  fcfcrable  lo  the  one  feature  of  design  wliidi 
has  not  hcft  pace  wiA  fbc  impfOTCfflcnts-ciigiiie  tiibii- 
eation.  In  a  recent  paper,  the  experts  of  tiie  American  Blower 
Company,  Detroit,  are  quoted  to  the  effect  that  80  percent  of 
the  small  engine  troubles  arc  due  to  improper  lubrication: 
wbere,i$,  only  rfi  jM-nun  ;iri'  iluv  in  m.'tdequate  pmv'ir^iMi'i  'if 
the  working  p.^ns.  and  the  oilitt  Jo  iiercenl  to  (he  neglect  or 
ignorance  of  the  operator. 

Particijbrlv  is  this  true  in  marine  engineering,  where  special 
coti'l:'-!  lis  icmhI'  t  proper  lubrication  difficult  under  the  most 
favorable  circurnslances.  and  the  great  multiplication  of  small 
engine^,  such  as  independent  air,  circulating,  bilge,  and  feed 
pumps,  ash  hoists,  fireroom  i>towcr*,  ventilators,  refrigerators, 
.nichor  and  winch  engines,  djmsmo  engines  and  various  special 
devices,  give  reliable  automatie  oil  supply  an  importance  out 
of  M  proportion  to  tfiat  obtaining  in  shore  pndieR. 

Thon^  nomerous  enliglhtened  qrslems  of  comprelwBsive 
derign  have  been  introduced  and  adopted  in  various  forms  by 
large  shipbuilders,  the  grcatc<;c  diversity  exists  on  different 
ships,  fit  the  lubricating  arrangements  as  well  as  in  the  choice 
of  unguents.  ]t  :;;  ly  -jiily  be  said  thru  l;  old  style  of 
individual  oil  cup.  with  wick  lul»es  ;irul  wi.l-;,  is  still  the 
prevalent  device.  Cylnulers  of  vtrtl.  i!  mijim^  .i-  well  .is 
slide  valves  of  the  piston  type,  are  often  not  oiied  at  all. 
particularly  since  the  publication  of  Prof.  I.ewes's  eporh- 
makitiK  i>ai>iT  opened  the  eyes  of  the  marine  enginceritlg  world 
to  the  dan^eri  of  admitting  oil  to  the  boilers  through  COn- 
den^i'd  feed  water  Time  was  when  no  main  engine  was  turned 
Over  without  liHrral  injection  of  two  or  three  Oil  pump  reser- 
voirs full  of  cylinder  oil  into  the  cylinders  and  valve  chesty 
and  each  qrHndcr  was  fitted  with  its  stcatn  cnt-oir  oil  cups, 
besides  the  steantopcraied  sight  feed  on  die  hi|h-pres«ure 
valve  chest,  tnd  freqtwnt  doses  Ihronfth  the  indicator  «icks 
whenever  "Ae  grunted,"  or  the  enititu-er  frit  that  "she  needed 
It"  If  no  oil  is  used  from  the  ouM,  if  u  .slight  injection  is 


given  and  the  cylinders  are  carefully  drained  just  bcfoce 
"securing"  the  cngiae  on  coming  into  port,  and  the  covers  are 
frequently  taken  off  to  albw  the  cylinder  twalls  to  be  swabbed 
«nt  and  died,  the  inteniBl  lubrication  nay  be  trastcd  10  the 
effect  of  steam,  and  die  use  of  oU  be  redncwl  to  a  awyririagly 
low  amount  NcvertheleM,  oil  camiot  be  wholly  elhninated 
from  the  feed  water,  .-is  the  flat  slide  valves  customary  on  die 
M.-anii]  ■n;rtni<  <^i.iif  c:'.il  !■  iw  ijri.'.sure  cylinders  do  require  Oil, 
beiides  which  ii  good  dcil  n  .;.-,rrit  J  through  the  stuffing-boxeS 
by  the  "swabbed"  piston  rods,  '  >i  ^ri  u^t-  extractors,  we  have 
tried  many  types,  but  found  m  '-t  ibini  inL-ffident,  owing, 
mainly,  to  the  positive  sJisinclinali  in  of  tliL-  oilers  to  rL-ni-w  .m  l 
clean  the  filter  pads,  lufa,  straw  or  whatever  material  may  be 
used. 

For  crank  pins  the  centrifugal  oiler  has  proved  vrry  reliable. 
Wipers  are  to  be  execrated  as  wholly  unsatisfactory.  A  great 
incidental  advantage  of  the  centrifugal  oiler  is  that  it  permits 
the  engineer  to  aiait  water  to  the  pin  and  to  kcate  a  duuo^ 
Special  devices  of  swingiiw  pipes  to  Ae  croadKad  and  craalc 
phis,  sndi  as  the  ffitts-McOutna.  have  bean  used  to  good 
effect.  Crosshcad  pins  are  frequently  supplied  by  teleseopic 
oil  pipes,  by  wipers  placed  at  the  top  of  itie  stroke,  and  by 
ilirrct  iln:]!  fr  iin  wirk  St;;:'!!!!!  :1  ln''H-  Uo|  under  the  cylinder 
itnJ  iJiJivvniiK  l"  In'T--  >  -<ri;',»l  by  Uie  cr»jsihcad.  Of  all  these 
systems  the  swinRiiit;  •ubos  are  most  positive  in  action. 

Despite  all  these  actions,  a  preat  deal  of  ih^  oil  i"!  thrown 
onto,  or  rather  at,  the  cros-^hviul  .iinl  *;r.aik  [liiu  on  ihf  "hit  or 
miss"  principle,  by  oilers  and  engineers  with  their  squirt  cans. 
Tliis  ;>  particularly  true  of  the  vibratmg  link,  the  valve  stem 
anil  rock  shaft  journals,  and  to  a  lesser  degree  of  the  numerous 
bearings  and  working  joints  of  the  auxiliaries.  The  waste  is 
appalling.  It  reaches  aomatimes  lo  an  cximt  that  woidd  seen 
hnpoasiMie  to  ti»  shore  engineer.  Usoallir  the  diiel  eo^heer 
estabtishea  a  dai^  aflomnce,  which  is  idaeed  in  the  ampply 
taohs  by  the  store-room  beeper  or  donkey  maiL  But  if  bear* 
iitgs  commence  10  run  hot,  he  frequently  is  the  chief  offender, 
literally  smothering  the  journals  in  oil,  increasing  the  allow- 
ance or  taking  off  all  restrictions. 

A«  there  is  no  convenient  supply  house  wiiliiti  n-.R-h,  :hou»- 
of  Tiiili--  (null  port,  and  as  owners  ;iinl  iniiH-nnt.  tiding 
engineers  arc  usually  chary  about  furnishing  large  supplies  to 
start  with,  any  unusual  waste  of  lubricants  becomes  exceedingly 
serious.  More  than  one  tramp  has  been  obliged  to  break  U|> 
the  voyage  to  put  into  port  for  a  new  supply  of  oil,  .tnd  it  ha» 
repeatedly  occurred  (bat  men-of-war  were  obliged  to  leave 
the  blockadhig  or  cruising  ground  lo  lay  in— not  nor»  coal  or 
provisions  or  aummnitioi^  hut  just  oil. 

Tbtac  considerations  dnphasiae  the  value  of  using  non-fluid 
<h1s  for  lutaricatkm  on  board  thiph  lo  htcrcase  the  afldenqr  of 
oiling  aod  in  order  to  minimise  waste.  Greases  and  soa^ 
solidified  oils  have  been,  and  are  still,  used  lo  a  large  extent, 
particularly  on  main  bearings,  spring  and  thrust  bearings  of 
the  main  engines  and  other  principal  auxilL.irtc= 

In  many  shins  the  spring  bearings  of  the  i.iatt  aiiey  iiavc 
open  boxc^  ■.'.IiilIi  ..re  filled  with  a  solid  grcas<'.  through  which 
solid  brass  pins  are  thrust  lo  contact  with  the  shaft,  being 
kept  in  pl.ice  by  enlarged  heads.  Friction  on  the  shaft  heats 
these  pins,  r^n'-nf;  the  grease  around  them  to  flow  to  the 
journal.  It  tlu  bi  aring  should  run  hot — which  very  readily 
occurs  with  a  box  frequently  left  open  bf  carelessness,  and 
ihus  becoming  a  receptacle  for  diit— and  be  not  csnght  in  time, 
the  whole  mass  of  grease  is  adted,  leaving  the  unsuppoitod 
pins  to  fall  between  the  cap  bearing  and  the  iluft,  where  they 
are  pinched  and  .ibnided,  cansing  no  end  of  troulile.. 

Generally  stie.'ikin^.  soft  solid  lubricants  should  on  no  ac- 
ciMint  be  fatty  imN  or  K'e.iM"  Thiy  are  comnioiiH"  made  by 
cinul'-i lying  animal  .mil  vcnetalilc  f  it*  with  sonp  and  w;iTer.  or 
thickening  iniiicr.il  oiK  willi  ■^cip  Ofdinary  lime,  soda  or 
lend  soaps  arc  used,   frequently  oontainiiig  an  excess  of 
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becomes  liable  to  cut  the  bearings.  Anotlicr  danger  is  that 
free  fatty  acids  arc  often  contained  in  such  greases,  which 
attack  the  nittillic  substances  witii  wlm. h  they  come  in  contact, 
aitd  c.iii^'  ^idiitl^  Co  leak  if  used  on  rods  or  valve  stems  pass- 
ji  K  ijiiiiujih  sluffittg-boxts,  A  more  common,  in  fact  uni- 
v«isjil,  irnubic  wiih  ioap- solidified  mineral  oil»  is  that,  when 
the  bearing  grows  at  all  warm,  the  mineral  oil  runs  away,  leav- 
ing the  soap  in  the  box,  like  a  sponge  squcCMd  4ty  of  water. 
This  forms  a  nwieos  for  the  adhesion  of  uy  dirt  or  atwadcd 
metallic  panideik  aoon  maldng  a  hard,  tpmmv  mm,  tpread- 
inf  out  at  a  layer  or  eoatiog  over  the  eliaft  or  puis>  nicreaainc 
ike  friction  and  aooa  iBvidng  eatlioc.  The  liest  andioritiaB 
reeoonncnd  tint  greasei  be  never  uted  except  on  tlowly- 
nwvillg  madlineTy.  Modem  trannatlantic  liners  run  up  to 
9$o  feet  of  piston  speed,  and  swift  power  t)oat»  attain  1,300 
feet  t^r  minute.  This  would  indkata  how  little  fmiM  ar*  in 
pl,icc  un  roiirine  installations. 

For  spring  and  thrust  U-  irincs  the  heavier  grades  of  non- 
fluid  f»i!»  art  idcnl  e«pefuillv  ;f  used  in  connection  with  patent 
c.ips  j.avniK  '1  m  l  i  r<  t  n  and  a  lidded  box  cover.  Fre- 
quently, oil  is  thrown  oiT  tti  fine  dro|»  by  centrifugal  action  of 
rapidly  turning  shafts,  whidi  could  ROt  liapiMn  if  tile  0^ 
boxes  were  lidded  and  closed. 

TlKse  non- fluid  oiit,  ftaving  all  the  advanuics  of  the  wft  or 
■emi-soiid  forai  of  aflgventa  mdMiut  any  of  ttw  abov«-aMfi» 
tkmed  defcclt  of  loop-aolidified  greaaai,  offer  an  addjliopal 
advaniate  pcealiaHy  fittteg  tbem  ibr  tue  la  tnain  bcariiw 
nmpresiive  cups,  on  craitk  and  croM-bead  pins,  and 
eipecially  for  "make-up  feed"  supplied  by  hand  ^itl;  squirt 
cans.  This  is  the  property  these  lubricants  have  of  nillu  r  iiR  to 
metal  surfaces  with  a  force  t:ir  in  (neis  of  that  if  r<>:i;l.nr 
fluid  oils.  Why  this  shoii!  !  'jc  \\r  .ire  not  able  !  1  rxjiliiin, 
>iithi  f  :t  t.i  viiy  tl:;(t  it  I,  -d-.i  •.iii-.iriiibtcd  t.-iii.  liCiriii-  -l  it  \iy 
m.iiiy  ifit*  and  raueli  practical  use.  This,  and  the  con- 
viiliTuKc  viscosity,  cause  the  non-fluid  oils  to  leave  the  squirt 
can  drop  fay  drop,  instead  of  in  wasteful  streams,  so  that  the 
excited  oiler  has  a  chance  to  readjust  his  aim  at  the  elusive 
crank-pin  cnp  before  half  of  bit  can  lias  been  emptied  into 
the  bilge:  Afler  flieia  oiia  have  readitd  the  journal,  their 
pecttfltr  prapcriy  of  adheaioa  to  metal  prevents  their  rapidly 
nnmag  throngh  the  bearing  at  the  enda.  They  spread  over 
the  jonraal.  mterposinfr  a  thin  film  of  ofl  between  the  bearing 
mrfaces.  which  is  ideal  lubrication. 

The  other  element  of  ideal  lubrication  is  to  have  each  drop 
of  oil  go  where  it  is  needed,  and  no  place  e!*<.  In  many 
mr>dern  ships  a  comprehcii'L\  c  unitary  system  oil  distribiition 
is  adopted  tn  injure  ihh  element  as  far  as  possible.  Oil  it 
poured  intn  ;i  nuin  f,f  1  tank,  from  which  it  is  conveyed  by 
^vitv  or  v.ndet  pump  pressure  to  the  various  journals 
thr  iiph  !^iK-ably  adapted  pipes.  In  a  recent  installation,  mul- 
tiple box  oilers  widi  ootftide  drop  ttipply  the  cross-head  guides, 
cma^wad  and  wriat  pins;  the  cianlabaft  bearttigi  are  oiled 
by  compreailon  etipa.  and  the  eceentric  9«np»  by  <^  and 
grease  cnpa,  while  (he  ^lindm  and  valves  are  supplied  by 
sight-feed  cH  ponpi  having  trip  and  rod  connections  to  the 
engine.  Though  central  dittribtttkm  systems  are  growing  in 
fovor  with  superintending  eoKitieer?,  they  have  not  succeeded 
fn  displacing  the  squirt  can.  Many  old-time  engineers  and 
oiler-.  I  :imint  Ik-  rcs;r,i.:-.ed  from  wanting  to  srr  and  fff!  t'lt 
oil  filing,'  in  Tl-cv  nn:  r,  vcrv  conservative  people.  In  spite  of 
-i''  till-  impr  ivi  ini  ni  -  in  tnintral  oils,  tlieir  rol.itisc  che.ipness 
and  ireetioro  horn  iicicl-«.  tlie  old  timer  would  tKrt  think  of 
leaving  port  without  hi.s  priv.-itc  drniijohn  Of  —  caslor  Oil, 
the  standby  in  moments  of  real  trouble. 

Central  distribution  systems  have  been  successfully  fed  with 
grcaic.  That  is  to  say,  they  were  successful  m  having  the 
grease  reach  its  places  of  opention,  thoii^  the  gumming  and 
hi^  friction  eften  following  the  faitroduction  of  grease  de* 


cicased  ^  value  of  diete  faialaibtiens.  But  the  cxperienoe 

shows  how  valuable  similar  systems  would  be  for  turine 

practice  if  fed  with  non-ftu5d  oils,  which  can  be  made  of  a 
consistency  liKlit  . nongh  tn  j:isnre  their  ready  passage  through 
the  oil  U\h<--,  whili-  lliiir  absoUue  freedom  from  gum  pre- 
cludes rlir-  pi-  -ilnlit-.  nf  their  clogging  the  pipes-  n  niuvt 
common  and  Mnoua  incident  of  all  oil  dislribu^'Hn  ^'.  ^t<-nis. 
Forced  feed  types  of  lubricators,  such  as  the  Fcnbrrttiy,  an 
be  relied  upon  to  propel  non-fluid  oils  to  places  where  it  is 
very  diAcnlt  to  feed  through  gravity  cups. 

A  very  eanunon  defect  of  marine  oiling  BfiHgementf  sa 
the  inscrtian  of  feed  tnbea  at  one  end  of  the  Vorinit  in>t«ad 
of  at  the  middk.  Even  when  placed  at  the  middlei  one  end  of 
the  journal  la  often  poofly  supplied  if  llie  ship  happens  to  he 
much  down  hf  the  head  or  ateriH-*  ooutingency  from  wUch 
shore  plants  are  quite  free.  Tf  the  eO^feed  tube  is  at  the 
lurw.ir  1  rnil  of  a  joi  rn.il  and  the  ship  trims  by  the  head  to  a 
toKsidt  ruble  degree,  it  may  be  quite  impossible  to  keep  such  a 
journal  cool  without  constant  hand  oi!i:-.k'  F  r  ■In*  condition 
of  varying  trim,  non-fluid  oil*  ofl'eT  speti-.il  .-idv.mt.ifres,  be- 
cause they  do  not  run  readily,  and  tliey  do  their  wnrk  where 
they  are  place4  being  spread  from  end  to  end  of  the  bearing 
by  actual  wiping  «f  die  revolving  journal. 

.^n  interesting  cOBtparison  run  was  made  two  years  ago  on 
board  the  Gyde  Line  Steamer  Apacht,  using  fluid  ai.d  non- 
Auid  oils.  Using  the  same  bearings  for  two  periods  of  $4 
hOiira  each,  it  was  found  that  s}4  pounds  of  non-AHd  oil 
elleetcd  die  same  lubrication  aa  aji$  galkms  of  (hiid  oil  Aa 
the  cost  of  non-fluid  oil  was  to  cents  a  pound,  the  total  was  95 
i.rnt<  (r  shilling)  for  the  run;  while  the  fluid  oil  00tt4OCent8 
A  Kjlloii,  or  $1.00  (4  shillings)  for  the  run.  The  test  showed 
a  saving  of  75  percent  on  the  direct  coit  of  Inhricants  by  using 
non-fluid  oil.  The  rcsutu  were  so  satisfactory  that  the  Clyde 
Line  has  conthwed  uauig  noit'lbid  oils  m  the  Afuckt  ever 
since. 

In  Parsons'  marine  turbine  engines,  the  two  main  bcirinRs 
are  usually  kept  floating  in  oil  under  a  pressure  of  from  5 
to  10  pounds.  If  ever  the  metals  should  come  into  intimate 
oontactt  the  friction  would  soon  destroy  the  entire  machine, 
aa  the  v^ile-aielal  lining  of  tfaa  hearings  would  run  out, 
fhrowfaig  the  abaft  out  ol  alfatcment.  which,  with  Uie  veiy 
anall  clearance  between  rotor  and  stalor  btedca,  would  m- 
evitably  result  in  Oe  two  sets  stripling  each  other.  Spring 
bearings  of  turWne  engines  arc  supplied  with  grease  uid  a 
irfn-rr.l  s'.-.pply  of  w.it-  r.  In  tlif:  ilir.i't  l:.r:iring,  less  trouble  is 
e!«[tcri«.-iiceil  tiiaii  vtith  those  of  reciprocating  engines,  as  the 
propeller  thrust  is  countemctod  by  the  end  thrust  of  the  Steam 
on  the  turbine  shaft 

Engines  of  motor  boats  are  ns>ial!y  supplied  wii'i  in-.'.  ::.ii)ical 
lubrication,  having  a  pump  feed  to  every  point.  For  this  class 
of  engines  noo-fluid  oib  are  p.nrticularly  adapted,  as  the  me- 
chanical details  are  very  similar  to  those  of  high-powered 
antomobile  engines,  for  which  these  oils  have  proved  ea* 
pcciatly  anitcdt  beiug  used  exclusively  by  some  forty  auto- 
manutactutera.  The  parts  ara  so  naof  and  move  so  fast 
that  make-up  feeding  by  hand  a^airtera  it  qulto  out  of  the 
question ;  and  any  oil  used  must  tenadottsly  tticfc  to  its  joumat 
until  consumed,  or  it  will  be  thrown  off  or  worked  out,  leaving 
the  bearing  metal  to  metal.  As  these  motor  boats  arc  ordi- 
r-arily  pleasure  boats,  it  i'v  especially  desirable  to  use  oila 
which  will  not  splash  or  epi'ter  aho-it. 

Whatever  type  lu  ar  1  r  rnuiii'-  t'c  m ■idrrcd  i-r-i-  i-  forrud 
to  the  conclusion  that  improvements  of  a  tadicHl  tiatiir?  011  ttie 
methods  of  sii|>plying  oil,  and  in  the  nature  of  the  oils  u«ed.  is 
urgently  needed  in  marine  engineering.  Says  Thurston;  "The 
.'•rc  af  economical  employment  of  lubricants  consists  tlUlinly  ia 
(he  detenninatton  of  their  adaptation  to  apeeifie  purposes,  and 
in  the  application  to  each  machine  or- each  part  of  a  msidiine  on 
wfiidb  preaaure  of  htbrieated  aurfaoes  of  widely  difforing 


Digitized  by  Google 


1-8 


Ann«  190& 


attioimt  i<  fcumd  of  precisely  that  quality  of  unguent  which  is 
best  adnptcd  to  tliat  particular  place,  and,  above  all,  applying 
it  in  the  tl<'^t  p«*5ible  way."  Before  beconiini?  a  f>rofcs5or, 
Thursloti  was  ;i  <livtinjfni«h?d  iiwrine  engiii- ■  -  1'  n  oderiii); 
tlic  prevalent  (Jcfeds  of  inariii*  lubrication,  one  is  incUtied  to 
believe  that  in  writinK  (he  words  jusi  quoted  he  mult  have 
had  nuriDc  engines  in  mind. 

a  p.  HOTCBIMS. 
KTHOUUU  CKBASB  AS  OMiPAHBD  Wtm  AMlltAL  VUMSX. 

Mtnufacturers  of  lubricating  greases  in  the  United  Sutc^ 
seem  to  have  "ranged  themsdve!!  into  two  distinct  and  op- 
posed clasics.  One  class,  which  wo  iH  "Class  A."  puts 
out  a  grease  produced  entirely  fr  ,ni  iiiiiiii'  fats:  the  method 
of  applying  which  is  ba^ed  iiion  i'l-  |io\vci  it  -l,  uiLjing  con- 
sislenc>'  nntler  increase  of  teinptratiire.  Hiat  is,  the  grease 
is  quite  ^olid  in  the  cups  until  the  heat  of  friction  from  the 
bearing  becomes  suftieicntly  great  to  melt  it,  and  thereby  eii:ib> 
it  to  flow  down  upon  the  journal. 

The  seognd  class  roanufacnm  |kim>  from  mineral  oili 
entir^,  and  the  aim  ii  10  produce  a  grease  that  shall  not 
change  consittenqr  tuder  aiqr  lange  of  temperamte  «p  to  600 
4tgnu  P.  or  hereabouts.  The'  chief  expiment  of  these  princi- 
ples manufactures  eight  separate  densities  of  grease,  ranging 
from  a  free-flowing  liquid  to  a  permanent  solid.  Iheso  dcn- 
.11-  .i':>---.'.::'.i\y  itii  i;7m.-u-:|  1>v  v:ir:/t"ns  of  temperature 
wiiinn  the  limit  tiuttied.  1  he  application  is  from  pressure 
cups,  and  wheii  prewore  ia  applied  llw  flow  la  tmiform  and 
certain. 

Now,  as  to  the  relative  economy  of  the  two — let  us  con- 
sider fan,  Class  A,  the  animal  greases  which  will  not  flow 
until  made  liquid  by  heat  from  the  licaring;  We  know  that 
one  British  thermal  txnit  is  that  anmunt  of  heat  retired  to 
raise  the  temperature  of  i  poimid  of  water  throngb  t  dapee 
P.  We  know  alio  that  to  produce  this  tiny  amowM  of  heal 
778  foot  pawids  of  energy  are  needed.  When  one  begins  10 
ealcutatc,  even  mentally,  the  probable  amount  of  heat  of  fric- 
tion required  to  keep  this  grease  (lowing  upon  all  the  bear- 
ings throughout  a  m.ich!:!/  fIk  ;),  itn-  f;u  t  i«  made  dearly  eri- 
dent  that  true  economv  c.uinnt  If  in  i  ihn  Erection, 

secti'iO  pr:ni:  o;  tlic  ;.,,in,i-  fjoinr  :5  Km^i,!  in  ,  ■  min r;:i(c  tlic 
respective  twllicicnta  nr  irirt-  n  obtained  from  tiie  various 
gTMscs,  under  test  at  Crrirnp  s  -h'i>yard. 

The  lowest  result  obtained  from  any  grease  of  Class  A  was 
aoofi,  while  Keystone  (petroleum)  grease  gave  a  coefficient 
of  0.0034,  ibereiv  showing  that  only  about  one-half  as  much 
power  was  consomed  in  overcoming  frictian  as  u  the  first* 
named  inatuioe.  Furthemore^  it  was  proved  fbat  during  one 
hour's  numing  mider  severe  eonditioitt,  lyaA  grams  of  "Class 
A"  grease  were  oonaomed*  while  amter  similar  eonditions  only 
T44  grams  of  die  petrolenm  grease  were  consumed.  It  was 
shown  also  that,  under  prolonged  test,  tin-  ;  !  "f  "CI;  55 
A"  vaporized,  and  become  so  inefficient  thut  the  test  had  to  be 
sVj]ip<_-d-,  nt  r.r,  tun-.-,  Iin-.vi".  <_r,  did  the  competing  grcaSS  ibOW 
;inv  clijng--'  ct  drn.sitv  -if  loss  01  efficiency. 

Two  tu  ts  by  the  i^Itemist  of  the  William  Cramp  4  Sons 
Ship  &  Engine  Building  Comp.tny  were  made  in  1906  and  igo? 
under  similar  but  not  identical  conditions.  In  each  case  the 
test  was  in  competition  with  other  lubricants  which  ai«  not 
liere  named.  The  tests  were  made  on  the  Gomdl  oil  telling 
inschine,  designed  by  Pro£  R.  C,  Carpenter,*  and  fhuily 
adopted  br  the  United  States  Government  as  a  ttandatd  de- 
vice for  icrting  ItArienHS.  Its  essential  features  are  a  sh;ift 
and  jonmal  revolved  by  belt  and  pulleys  from  the  power  shaft : 
bearings,  the  pressure  upon  which  may  be  regulated  at  will ;  a 
prcssore  indicator  to  register  the  load  on  the  bcariiigij  a  speed 
indicatDr  to  give  tlw  nvoltttions  per  minute;  a  tbermometer 

^Cornell  Uatvitskr.  Itham.  N,  V. 


to  ft-gHlcr  Ihe  change  in  temperature  of  the  journal  and  bear- 
ing* .'is  the  list  progresses;  .ind  a  scale  beam  on  which  the 
fnaioiul  resisi.TiKC  ti  recorded.  The  coetBcient  of  frictian  is 
found  by  <ii\  uUng  the  Irictional  resistance  by  the  total  load  on 
the  bearing 

In  the  first  test  .in  analysis  of  Keystone  grease  showed  ai4 
percent  of  free  t.itty  acids,  with  no  free  mineral  acids,  rosin 
oils,  tulc.  graphite  or  clay.  The  sample  was  stated  to  be 
entirely  free  from  deleterions  snbatanoea,  such  as  would  canie 
its  deoompotition,  or  would  have  a  detrimental  effect  upon 
metal  luffacea.  Tlie  test  was  condneied  for  me  hour  and 
thirty  minutes,  readings  bring  lalcm  after  the  first  thirty  min- 
uter, at  which  time  the  be;irin8s  were  assumed  to  have  re-ichcd 
a  constant  teniptralure.  The  grease  was  fed  from  a  hand- 
pressure  cup  of  3  oursc  ^  .  .ip...:ity,  by  applying  a  uiuform  pres- 
sure at  interv.ils  i>f  '^.^  miiiiii:i->. 

This  test  i-i.  tct!  to  [i.ivc  been  characterized  :)v  tlv  ?r.»ooth 
nmning  of  the  journal,  the  uniformity  of  its  ten:; -rr.tnr;-  and 
a  low  oiiefficient  of  friction.  The  total  pressure  :i  ttic  ji  iimal 
was  t,.<;oo  pounds;  its  area  was  14  «<|<tare  inches,  and  the 
pressure  per  siiiure  inch,  1071  pounds.  It  was  revdVOd  at 
430  revolutions  per  minute.  During  the  lest  the  tempentnre 
of  the  moffl  rose  from  8a  to  flj)  degreei,  the  average  being 
8^  4;  the  tempcratnre  of  the  journal  rose  from  t6o  to  17* 
degrees,  the  average  being  170J8.;  and  the  average  difference 
hetween  the  temperature  of  the  jonmal  and  that  of  the  room 
was  88.4  degrees  The  friclioa  decreased  from  105  to  7 
|K>und  .  ■hi  IV.  r  ii4c  being  85  potmds.  Its  coefficient  de- 
creasdl  :t  ini  oon;:  to  o.ooifi,  the  averaifr  being  ooo?6. 

I  51  :oi:(l  \r-i  w  is  on  the  same  j<:i-.;ni.i',  wi'h  :i  total  niajti- 
mutu  load  01  j,.o<x)  pounds  and  a  pressure  per  snuarc  inch  of 
214  pounds.  The  revolutions,  as  before,  were  450  per  minute. 
This  test  was  continued  for  about  two  and  one-half  hourS, 
readings  being  taken  during  the  last  two  honri.  The  load 
during  the  first  hour  under  obscrvatioa  twas  only  tfitn  ponadi^ 
or  149  poufldi  per  iquare  indL  Dnruig  this  hour  the  tem> 
peralnre  of  the  room  increased  from  jojt  to  7x8  degree*,  due 
avenge  Itcing  71A  The  tefflperature  of  the  f oumal  increased 
from  tilt  to  n3  degrees,  the  average  being  t^j  ;  the  differeiKe 
between  the  two  averages  bnng  508  degrees.  The  friction 
'l''jr':;i'i.'il  from  p  to  7.2  pounds,  the  average  being  7.8  pounds, 
while  t;;c  average  coefScient  of  friction  was  o.oojg. 

During  the  last  hoar,  with  a  toad  of  j.ooo  pounds,  the  tem- 
perature of  the  room  increased  from  "Oi  to  72  degrees,  the 
average  being  73.  The  temperature  of  the  journal  increased 
from  ii4  to  138  degrees,  the  average  being  13.175.  The  dif- 
ference between  these  two  was  60.75  degrees.  The  fricttoo 
decreased  from  io.p  to  9.3  pounds,  the  average  being  lax 
potmds.  The  average  codEcient  of  friction  was  0.0034. 

W.  R.  Mdont. 

rLAKK  CRAPHITK. 

The  conditions  of  marine  engineering'  .arc.  .i-,  ■••■c  ill  know, 
different  from  those  of  stationary  ciicinc-nuy  In  marine 
work  the  first  necessary  consideration  is  that  the  working 
units  must  be  confined  in  as  small  a  place  as  possible.  The 
units  must  be  worlced  in  varying  stretches  of  24  hours  each. 
There  are  no  emergency  units  that  may  be  thrown  in,  in  case 
anytliiitg  goes  wrong.  The  load  is  fairly  constant,  a  Steady,  kmg, 
hard  polL  There  is  no  chance  to  shut  down  for  repairs.  Rail- 
road men  tell  «  that  the  life  of  the  loooosotive  is  veiy  nmdi 
prolonied  if  it  can  have  in  intezmiltctt  nm,  rather  than  a 
long:  stMidiy  one.  We  map  judge  from  this  what  a  strain 
marine  service  puts  on  an  engine. 

Pru/ion.— Wherever  there  ;5  mechanical  tnovement,  fri> 
tion  has  to  be  overcome.  This  is  done  by  interposing  between 
the  moving  parts  a  substance  which  will  separate  the  parts 
from  each  other  (and  has  the  least  frietioa  in  itself}.  There 
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;«re  tlircir  gi'titral  cl;isse*,of  liibricams  usfJ— fluid,  semi-fluid 
anj  solid.  The  writtr  will  tioi  .-ittrtni>t  to  discus*  fluid  or 
sortii-fluid  lubricant*,  bcrausf  tl>i«  is  .1  subject  which  would 
cover  many  chapters,  but  will  )x>int  out  a  lew  oi  lite  dusdriui- 
ugc$  of  fluk)  Inbricancs  ior  marine  service,  particnbrljr  in 
i^gml  to  ftteam  envine  cylinder  lubrication. 

Oil  in  steam  engine  cylinden,  as  many  marine  engineer* 
lia«e  taid,  it  a  voy  "great  ouse,"  it  idag  inipuaibk  to  a^ar 
rate  all  the  exhautt  Meam.  'Ai  a  cooaeiiucflee,  lome  will 
find  iu  way  back  into  the  toiler*.  The  dlsadvautagci  ol  otlt 
in  a  boiler  are: 

1.  1  hey  have  a  tendency  la  altadi  tbeinielvct  to  the  hottest 

pLiccs. 

2.  They  are  poor  conductors  of  heat,  and  if  there  i>  aiO' 
^CJilc-forming  material  in  the  water  it  will  collect. 

3.  If  the  oils  ccntr.in  impurities  a  chemical  change  will 
occur  (especially  in  the  presence  of  superheated  steam), 
forming  a  dcMruclive  emulsion. 

Solid  /.Hbrifanu.— Anything  which  will  reduce  the  amouttt 
of  oil  opnsumcd,  or  entirely  obrtate  it*  me  in  ^lindcr  liibrica» 
tion,  it  wckoRied  by  die  piogree^Te  etcam  engineer.  A 
lubricant  that  has  proved  MKceaEfil  in  tfaia  partiailtf  ia  flakn 
graphite.  The  many  qualifications  of  a  perfect  IvbricUlt  p(M- 
M«ed  by  flake  graphite  especially  adapt  it  for  all  fnbricatioit. 
particularly  in  marine  work. 

It  is  unaffected  by  any  degree  of  superheat  or  cold  encoun- 
tered in  any  class  of  lubrication.  It  will  U  't  k'"".  li.-^>  a 
sediment  or  iniure  the  workinp  surfaces.  It  .1  S'"  • 
ductor  of  lit.T.  It  will  s:and  the  grc:it<->-t  li:;id  ^iiu.-.rc 
inch,  with  a  m;»rl<cd  reduction  m  inctioii.  It  does  not  offer  the 
resistance  to  motion  that  is  inseparable  from  the  viscoiity  of 
an  oil  or  grease  that  would  stand  like  pressure, 

If  a  metil,  no  matter  how  carefully  polished,  i$  examined 
under  a  micioscnpc,  it  will  be  found  to  conuin  many  small 
imfalaritiei— the  real  cause  of  friction.*  It  ia  (he  ecrapmc 
of  thew  irfegnlaritiei,  one  over  another-^  eonatamt  cutting 
or  wealing— whidi  i*  ao  fwoductive  of  hot  boxca,  cnt  valve* 
and  qdindcrs. 

The  thin,  tough  flakes  of  graphite  attach  themselves  t^  and 

Iraild  up  tln'ii  i:ri-i;iL,iritirv,  fil'.ir.K  in  iIk'  >[mi-.  rrnl  ftitm- 
ing  over  ail  a  ilua,  imprt-gssabie,  vci.ttr-likc  «i»,i£ing  of  imr- 
velous  smoothness.  When  a  sudden  lurch  or  pitch  comes, 
this  Rraphitic  coating  will  keep  the  metal  surfaces  from  com- 
nil wntact  with  each  other,  and  prevent  the  damage  which 
might  be  done  before  the  lubricator  could  deliver  more  oil. 

Flake  graphite  may  be  introduced  to  the  cylinder*  either 
with  oil  or  by  condensation  of  steam.  It  has  no  injwiou* 
effect  in  the  boilers  if  some  escape*  the  oondcnser  and  get* 
carried  back.  It  will  be  a  benefit  rather  than  a  (feniment,  as 
the  flake*  wQI  becDme  atlndted  to  tiie  metal  sarface*  and  pre* 
vcnl  pittinVt  kccpmg  foreign  matter  from  taking  hold.  The 
heat  transfer  will  not  he  affected,  for  graphite  (as  before 
stated)  is  a  very  good  conductor  of  heat. 

Semi-solid  lubricants  should  be  used  wherever  practicable, 
anc!  have  the  following  .advantages  over  oils ; 

1.  They  arc  used  only  as  needed,  and  form  a  protecting 
coKar,  after  doing  their  w-^rU.  uhich  will  keep  dirt  and  grit 
from  working  into  the  bearmK*- 

2.  They  are  more  cleanly  than  oils. 

3.  The  fire  risk  is  very  much  reduced. 

4.  They  arc  cheaper  than  oil*. 

Care  should  be  exercised,  however,  in  selecting  these,  as 
they  should  be  adapted  for  the  work.  Their  lubricating  value 
is  always  increased  by  adding  flake  graphite  (it  is  ahray*  better 
to  use  graphite  greases  which  are  eompoundcd  by  tome  re- 

*  It  ii  retotri  bow  •  coiimc«  «al  iIm  b*«t  o(  hi*  nil  wiimIok'  by  Mng 
a  pke*  el  ytm  nd  mat  d»<,  the  «l>ol«  wciMd  by  mUt»— iUustrit. 
W^^ww  amdi  YS^S?'        "     beci"**  by  Mic  letrkaal  betiia 


liable  company,  1;  •luy  \m1I  hi-  found  to  contain  corrce:  yn- 
portions  01  graphite  lor  ti»€  work  required  of  them).  Te»l» 
by  the  late  Prof.  Thurston,  Prof.  Kingsbury  and  Prof.  CJosi, 
alt  show  that  friction  is  reduced  by  adding  flake  graphite. 
These  testa  Iwve  more  than  been  proved  by  engineer*.  A  wdl- 
known  eonunandcr  in  ihe  United  Sutes  navy  «aid: 

"One  of  the  fint  orders  I  gave  on  joining  this  ship  waa 
forbiddhig  Ihe  use  of  oil  in  any  of  the  stenm  cyiuidera,  and  to 
enforce  this  order  I  had  all  the  oil  cvpa  removed  frtm  the 
steam  pipes  leading  li»  Ike  cylinders,  i«  tiiat  it  was  Inpossibie 
for  the  men  to  use  oil.  When  these  cylinders  were  examined, 
at  intervals  of  from  three  to  six  months,  I  simply  had  them 
wiped  out  with  a  little  waste  and  saturated  with  vaseline  and 
graphite;  and  1  must  say  that  I  have  never  sicn  the  cylinders 
and  piston  rings  in  better  condition  than  the,  were  on  this 
ship  during  my  three  years'  tour  of  d.ity 

"1  made  a  personal  examination  of  the  difierent  cylinders 
whenever  diey  were  opened,  and  they  'were  in  perfect  condi- 
tion— never  so  much  as  a  scratch— the  walls  being  as  smooth 
as  mirrors.  1  can  safely  say  that  the  use  of  graphite  alone  in 
steam  qrlindett  give*  excellent  results,  for  if  oil  is  nsed  the 
oil  goet  throngh  the  exhaust  mtn  tine  eoodcnser,  and  into  the 
boiler*  and  fonns  an  acid,  which  attack*  the  metal  of  the 
boHers  md  ctwea  llicm  to  dcteriotate  very  rapidly."— (^ro^Ailf, 
^fordi,  tm.  I*  H.  Smnra. 

iManul  Lwbrication  of  Marine  MacMnoy.* 

»Y  H.  C.  Dl!«<!«»,   l!H.'T         ».  m. 

~.  bc  iluf  to  the  friction  (.i  pis-.cn?.  j"lnii(j<'r-^.  valves  and 
their  respective  rods  at  stufling  boxes  forms  a  targe  part  of  the 
total  lo^s  caused  by  friction:  and  the  question  of  keeping  these 
internal  parts  in  proper  condition  to  reduce  this  lo«s  to  a 
minimum  and  prevent  their  wear  warrant*  considerable  attoi- 
tion  by  those  lo  whom  the  cue  of  markie  machineiy  is  en- 
trusted. New  diflicMltie*  in  liteieatkm  have  been  met  hi  the 
WW  of  high  steam  presrares  and  (apcrkeaied  steam,  due  to  (he 
very  high  temperature  at  which  the  ordimiry  lubricant*  are 
vaporized.  The  use  of  greater  piston  speeds  and  presittTCS  oa 
wearing  surfaces  likewise  has  added  to  the  problem. 

Remedies  suggested  to  accttre  the  nearest  to  the  dedred' 
conditions  are: 

1.  Selecttos  of  beat  materials,  the  friction  between  which  i*. 
a  minimum. 

2.  Efficient  design. 

3.  Good  and  accurate  workmanship. 

4.  Care  and  tientiiieiil  to  prevent  the  deterkmtion  of  tlie 
wearing  tur&cct. 

5.  Ldiricaittf . 

PKOPCI  HATraiAI. 

The  materials  for  the  internal  wearing  parts  should  be  such 
that  the  coerfi.i-nt  if  frict'i  n  \i  as  small  as  possible.  Then  a 
very  smooth  am]  iiard  surface  can  be  obtained,  and  one  that 
requires  relatively  little  lubrication  besides  the  n:ui  .{  i-!-  'f  tin: 
steam.  Hard,  cross-grained  cast  iron,  wearing  on  it*elt,  seems 
to  meet  thc^r  conditions  better  than  any  other  practical  com- 
bination of  metals.  When  the  cylinder  and  valve-chest  liner* 
are  nude  of  this  material,  and  with  cast  iron  ring^  well  fitted, 
an  extremely  hard  and  smooib  surface  is  the  result,  without 
applymg  any  Mbrieatkm  but  the  moisture  of  the  steam.  The 
material  shoitid  be  as  hard  as  it  ia  possible  to  woric  it,  the 
cCBcienqr  of  the  wenrtng  eurface  depending  in  a  great  measure 
on  kt  faardnes*. 

meieKT  nesioN. 

The  following  point*  of  dcrign  wlll  aSect  smooth  ninning 

very  materially: 

The  spring  rings  or  snap  rings  should  exert  a  ,;n  n  rm  and 
not  an  excessive  pressure,  .ind  their  surface*  should  not  fat 

*  lUpttaitd  itvm  juge  StB,  October.  IMS. 
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too  gri-iit.  Thus,  if  a  nn^  i  itn  li  wide  will  be  <  r; nun  in  keep- 
ing a  piston  tight,  making  llic  ring  J  indu-s  will  only  add 
friction. 

Fitting  relief  rings  on  slide  valves,  and  balance  pistons  on 
piston  valves,  atwayj  reduces  ffietiM,  and  i»  the  gcncnl  prac- 
tice o(  tO'day, 

The  (mning  and  other  ptila  of  the  engine  imiat  be  properly 
braced  and  slifeoed  lo  snard  against  vifaration  and  the  move- 
ment of  the  ship. 

The  stuffing-box  padcinB  ibonM  be  designed  to  atlow  some 
»ide  play,  so  as  10  follow  the  rods  when  tfa^  become  some- 
what out  of  line: 

WORKMANSHIP 

Good  workmanship  will  insure  all  parts  Irmhk-  ni  Hue,  all 
snrfacet  true  and  all  parts  accurately  fitted  together.  This 
indvdCS  boriaf  the  cylinders  true  and  Tiniihing  the  valves  and 
Mats  to  a  trae  surface  and  the  rods  to  a  uniiorm  section.  li 
there  are  any  material  discrepancies  in  these  pomts  good 
resnlts  cannot  be  expected  to  follow. 

C.\»F.  OF  SI.IDIXC  SCRr.M^r-i 

This  is  .ircomplished  by  keeping  all  parts  in  line,  preventing 
iiiA'.ini;.  p'tting  sci  r;ns;  -jf  cvlittdsrS.  flstS  in  ring*  OT  rpds, 
and  cutting  ot  all  wearing  surfaces. 

if  the  cylinder*  or  ring*  are  allowed  to  rust  the  true  sur- 
face is  at  once  destroyed,  and  small  particles  of  rust  will  grind 
and  cW  away  the  wearing  puns.  Rusting  in  the  cylinders  is 
caused  iy  the  presence  of  both  air  and  mouture.  Moisture 
nwy  be  removed  by  wdl  draining  die  t^iGnders  and  all  steam 
pipes  oonnccted  dierewith;  by  die  avoidance  of  podsets  that 
cannot  be  drained  of  water,  utd  by  nimhit  the  oondenier  for 
some  time  after  the  engines  are  stopped,  so  that  all  possible 
vapor  is  dfawn  ont  of  the  engines.  When  .in  engine  has  thus 
been  elTi-  ii  ii'!y  ij.uiin'..  -.In  low-prcssuri  ■  \li:ni't  -iviuld  be 
kept  floH-.l,  ti,j.»ctiil3y  li  iUe  condenser  is  tn  br  run  .u  anytime. 
Ill  Liisi:  there  is  no  exhaust  valve,  and  it  is  di-  red  to  run  the 
condenser,  it  ;idvisable  to  put  the  Iow-pn.-Di-.ure  valxe  on  its 
center,  a  '!  t prevent  the  vapor  from  the  condenser  from 
backing  iato  the  cylinder  and  causing  rust.  Leak;  stop  and 
throttle  valves  will,  of  course,  present  conditioas  to  allow 
rusting. 

To  keep  out  air,  .-ill  parts  of  the  engine  should  be  kept 
dosed.  CkMe  the  drains  which  open  to  the  atmosphcfc,  indi- 
cator cocks,  tite.,  as  aaoa  as  the  engine  Is  simt  down.  The 

qrltnders  of  auxiliaries  art  mo^t  likely  to  suffer  from  rastdtie 
to  leaky  or  partly  dosed  valves.,  open  dratm  and  the  presence 
of  various  pockets  where  water  can  ct:i1Iect. 

When  engines  .ire  to  stand  unused  for  more  tlimi  .1  c<iiip!e 
of  iJ  i  -.  ."ill  1  iltir  ,111.  lengthy  run.  the  cylinders  sf>ould  be 
<'penciJ  ami  wiped  out  with  kerosene.  This  removes  .ill  rust, 
moisture  or  other  dcpo«its  that  may  have  collected.  1  licn 
adding  a  coat  of  vaseline  will  protect  the  surfaces  from  further 
ru-^t  or  corrosicin,  .is  well  as  (five  thim  a  good  lubricant 

Pitting  in  cylinders  and  internal  surf.icrs  is  caused  by  acids 
which  may  be  contained  in  impure  oil,  or  from  the  action  of 
oily  deposits  consisting  of  dirt,  oil  and  rust.  Air,  collecting 
in  pockets  and  beoeninK  heated,  nay  abo  cause  this. 

Scoring  is  caused  by  hard  particles  left  in  the  cyUnders  and 
by  the  edges  or  ends  of  the  rings  nippfng  the  cylinder  walls, 
resultitlg  from  COUntersttnk  bolts  let  in  too  far,  shoulders  worn 
in  the  cylinder  when  the  piston  does  not  overrun,  or  rings 
overnmning  counterborr,  ii.  l.ick  .,f  ,.  lin^uin  iit  Slinluly 
rounding  off  the  edges  ..t  i...  r::  ^^  iuv.''::t,  prtvi;iit  luppiiHj,  and 
providing  efficient  keeper-  (•  r  ihe  itnl;  will  prevent  the  ends 
from  vibrating  or  the  rings  from  nipping  the  wall*.  Excessive 
pressure  on  *onie  part*  may  cause  the  siirf.ice  to  abrade  and 
produce  a  flat.  If  tile  rings  do  not  fit  well,  the  wear  will  be 
only  on  ccitahi  portbns:  for  aWiongb'the  rinf  in  a  nanaer 


adj  usts  itself,  yet  when  BMived  at  all.tlie  fit  beeomes  worse  than 

ever. 

The  piston  rod  being  out  of  line  will  also  cause  excessive 
wear  on  one  side  of  the  cylinder  and  piston  rod.  When  boilers 
foam,  particles  of  dirt  contained  in  the  boiler  water  pass  into 
the  engines,  and  there  raise  havoc  with  all  moving  surfaces. 

LVBHCAMTS. 

Vegetable  or  animal  oils  mu?.t  never  be  ii»ed,  on  ,iccount  of 
the  acids,  which,  beinp  r,-j4ily  driven  off  by  heat,  cause  cor- 
rosion in  the  bo:"<  r-  .M)n:  r;,l  oils  are  largely  used,  but  have 
a  bad  effect  on  the  heating  surface  of  boilers,  causing  lack  of 
elRdency.  burning,  etc.  Oils  too  freely  used  also  cause  piping, 
pump  valves  and  seats  to  deteriorate,  joints  in  piping  to  leak, 
condensers  to  become  less  efficient  on  account  of  oily  depositi 
and  in  general  cause  an  increase  in  repairs  and  falling  off  in 
economy. 

With  very  high  piessnre  or  superheated  steam  ordlnaiy  oils 
are  vaporized,  or  at  least  their  lubricating  value  is  great^  re- 
duced,  so  that,  as  in  the  case  of  gas  engines,  lubrication  has 

become  a  roost  important  question.    When  somewhat  moist 

steam  is  used,  the  moi^Vi't  in  t!u-  -tcini  act*  js  h  Ir.br.k'ant, 
especially  with  cast  iron.  W  ith  v-i'li  will  tit;i.-il  and  ■■ic  ith 
not  loo  dry,  vertical  cylintiurs  \\\'.'.  tin  -..i:;..::ii:tor;iy  niti  i  iit 
any  lubricant  except  that  applied  when  the  cylinders  are 
opened ;  but  a  .satisfactory  lubricant  wSU  vcry  materially  tessce 

the  friction  and  wear. 

Flake  graphite  has  the  peculiar  properties  of  not  beug 
affected,  either  chemically  or  pbysically,  by  any  tenperatorc 
encountered  in  a  tylinder.  It  is  not  easily  carried  away  from 
the  wearing  surfaces,  can  stand  any  pressure,  and  requires 
only  an  inHnitesian.!  clearance  space  between  snrbccs.  It  has 
a  high  lubricating  valuer  and  hardens  and  improves  the  wear- 
ing surfaces  by  filling  up  all  the  minute  cavities  and  irregu- 
larities in  the  surfacis,  giving,  m  1  rt  linie.  a  beautiful, 
hard-potishcd  surface,  which  requiur  r.  ..iir.  i  iy  little  lubricant. 

Graphite  m.iy  be  applied  m  the  folli  .k  ni.i'  ii.T  W  he  r- 
ever cylinilers  or  valves  arc  overhauled,  mix  graphite  with 
vaseline  biiore  applying  to  the  surfaces,  which  insures  a  g«n- 
cral  distribution.  On  i^tarting  up,  introduce  graphite  through 
an  oil  cup  or  indicator  pipe.  This  can  be  (kmc  in  n  dry  stale, 
using  an  oil  syringe,  or  the  graphite  can  be  mixed  with  water 
and  put  ill  just  like  oil.  Adding  it  to  ^limler  oil  adds  to  the 
lubricating  value;  bnt  if  best  resnlta,  viewed  from  die  stand- 
point of  boilers  and  condensers,  as  wdl  u  engines,  are  to  be 
obtained,  no  oil  should  be  introduced  into  any  steam  cylinder 
on  board  ship.  While  running,  graphite  can  he  added  in  the 
same  way;  bnt  very  little  is  needed,  since  it  quickly  distributes 
itself  over  the  surfaces  iiftd,  unlike  oil,  it  n-ituiiis  there. 
\\  h  ii:  .  r  there  .Trc  in  li. 1.  r  <t  of  llie  cylinder  walls  "squeal- 
iiiK  ii  JiUle  graphite  should  be  added.  Some  cylinders  lubri- 
cated in  this  manner,  th.it  have  not  had  a  drop  of  oil  intm- 
duceil  for  years  except  that  which  might  h.jve  come  from 
swnbbing  rods,  on  bdng  opened  are  found  perfectly  smooth 
and  as  briKht  as  mirrors.  The  surfaces  have  a  veiy  fine 
coating  of  Kraphite,  whidi  keeps  them  from  beii«  diy  and 
prevents  abrasion. 

The  same  resultt  are  obtained  widi  valves  and  their  Beats— 
the  surface  is  made  smooth  ai»d  hard,  scores  are  filled  up,  and 
a  tight  and  easily  worked  valve  is  the  result. 

In  or<ler  that  the  piston  rod  m.iy  work  with  little  friction  in 
its  stuffing-box  it  mu^t  be  well  Inbricntcd.  Most  patent 
metallic  packings  have  an  oiling  .irranKcmcnt.  but  this  should 
be  suppleni.-ntrd  by  swabbing  the  roils.  The  .iddilion  of  a 
little  graphite  to  the  > 1 11  fling -box  cylinder  oil  will  greatly 
improve  its  tubncaiing  value,  and  also  serve  to  devetop  a  hard 
and  smooth  surface,  which  is  so  essential  to  sl«am-t|ght 
working. 

The  packing  that  altows  (or  side  movemem  win  keep  the 
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iwt  from  wearing,  and  preserve  a  tight  joint,  much  better 
than  dioM  which  do  not  ailow  such  play.  Small  rod*,  such 
aa  valve  fodt  add  lodi  oi  aoxilarr  enf^  wbMi  in  naiqr 
«kMa  hamao  Kpattateeiting  devfock  iMUi  ba  twabbed  to  yfc- 
vcat  etilt»r.  or  the  wcariiv  of  die  rod  to  a  flat  or  taper,  as 
well  as  to  reduce  friction.  The  primary  ieature  of  keeping  a 
«luiiing-box  tight  is  to  keep  a  true  cylindrical  rod,  and  the 
peculi.ir  pniperticB  of  sraplrile  indnee  t  iiafd  and  sanoib 

surface. 

The  small  and  often  delicate  secondary  xMlves  of  »team-pump 
valve  gear  are  made  to  fit  quite  tigfit,  and  often  they  become 
hot  and  dry  and  consequently  stick.  If  oil  is  used  in  these,  it 
gumi  on  the  turfacc,  and  tbi«  cauKS  the  valve  to  stick.  Sligfit 
rusting  also  causes  cutting,  which  inlnteas  with  proper  rtm- 
ninc  The  best  treatment  for  these  gaits  is:  (i)  Frequent 
wcrhauliiv,  wipuig  off  all  gafta  with  Icerosene  to  dean, 
move  and  prevent  nut,  and  su||!ptyin(  snphite  to  ptolect  and 
develop  the  wearing  surfaces.  (S)  MdHaf  »  small  amount  d 
kenMcne  vith  graphite  added  occi»<on»11y  «r  vAoi  Use  valve 
does  not  work  properly,  KsHMcnc  aervct  to  cut  out  and  pR' 
vent  rust :  it  haa  also  no  bad  eftect  on  the  hcathv  surfaee  of 
the  boiler. 

It  is  often  Statenl  lli.'il  pii:nf  s  wT.l  imt  rv.n  ■.MthoiU  oil,  b'.;t 
it  is  a  fact  that  piimp&  uung  oil  do  not  run  as  weli  as  other 
pumps  in  which  nothing  but  a  little  kerosene  and  ffipUte  haa 
been  used  for  a  long  period. 

WATEK  END  or  fL'UrS. 

The  bibrimto  of  the  water  ^Ibidets  of  pmnpa  is  frequently 
entirety  overlooked.  A  great  naqy  pumps  receive  their  Intei- 
cation  naturally,  as  in  the  case  of  air  and  feed  pumps,  from  the 
oil  in  feed  water ;  bilge  ptmip,  from  the  oil  contaiTied  m  the 
Vigc.  But  those  pumps  working  on  clean  salt  water— sani- 
tary, distiller  and  auxiliary  irirleiiirr  cir  ;iil;if  ing  pumps — do 
not  have  these  sources  ot  lubncation,    Salt  will  deposit  itself 

in  ?  inu  <ii  k-rrr.  and  is  at  ODce  a  cuttinf  afent  to  plungers  and 

P'lmj)  lylilulefS, 

-S  h  ;  imps  can  be  lubricated  by  placing  a  little  grease, 
mixed  w  iih  graphite,  on  top  of  the  glands.  This  at  once  lubri- 
cates the  rod.  and  sume  of  the  lubricating  material  will  find 
its  way  to  the  surface  of  the  cylinder,  thus  reducing  friction 
and  wear.  The  aboonnal  wear  of  plunK^'r  r<>d*  tvorking  in 
clean  salt  water  magr  have  often  been  observed. 

These  notes-  are  the  resnks  of  observatian  and  nnrastiga- 
tioa  of  sea-going  expericnoe^  and,  as  socb,  view  the  matter 
from  a  practical  standpoint  There  is  no  doubt  diat  if  jhe 
4|uestion  of  internal  liibriratioii  wet*  wdl  considered  and  in- 
vestigated by  those  operating  marine  madiinery,  great  reduc- 
tions in  overhauling,  wcir  and  tear,  and  anxieties  in  at- 
tendance would  result 


The  MerclMuit  ToniMfa  «l  the  WoHd. 

According  to  0arAM  Vtrihu,  the  total  niunber  of  sailing 

vessels  of  50  tons  and  upwards  afloat  Jan.  i,  1908,  was  35.879, 
with  a  total  net  tonnage  of  7,245.608.  One  year  ago  there  were 
3(),$79  vessels,  with  .1  net  tonnage  of  7.550.27J.  and  2",t22 
vessels  two  years  ago,  with  7,6^0.670  net  tons.  There  is  thus 
seen  to  be  a  steady  decc  1 -c  n  both  r.unibfr  and  tonnage,  the 
loss  in  tonnage  in  two  years  having  been  375^1,  or  about  5 
percent.  The  average  site  lias  decren^eil  ffou  aSl  tons  in 
tgQ6  to  a8o  in  tpofik  having  been  284  in  1907. 

The  nunber  of  sleasneia  of  loo  tons  and  upwards  ailoat  at 
the  present  time  ia  given  as  14485.  with  a  gross  tomuge  of 
ni^SUSOV  n*  oooipared  wtOi  141656  vessels  ol  3fi>»lfi>33fi  giw 
tens  one  year  ago,  and  tAAit  vessels  of  a8k36i»,i40  ions  two 
years  ago.  This  shows  •  gain  in  tonnage  in  two  years  of 
3JSao.3io,  or  13.4  percent  The  average  tonnage  has  risen  from 
2,0114  in  l$06  to  3.065  in  ig07  and  2,147  in  190S. 


The  First  Steamboat  on  Qreat  Salt  Ijkke. 

In  the  fall  of  i8fi8i,  General  P.  E.  Connor,  who  had  pre- 
vioittly  been  in  charge  of  the  govcimmiit  station  and  troops 
neat  Salt  like  Gt7»  ofainuied  a  contract  with  the  Union  Pa- 
effle  Railroad,  which  was  then  buihSng,  for  the  supply  of  ties. 
The  road  ran  around  the  north  end  of  Great  Salt  Lake,  where 
there  was  no  timber  (nor,  in  fact,  anything  else)i  and  the  tica 
were  obt^incii  from  the  luountams  south  of  the  lake,  a  diatance 
of  about  8s  ::::les,  from  shore  to  shore. 

;t  .  )•■  '.^  |-''ion  was  to  load  the  tie*  on  flat^  it-,  siid 
these  over  and  tMdc  by  a  steamboat,  leaving  the  tiatboats  for 
loading  and  nnloadhig,  and  keeping  the  steamboat  oontmuaUy 


at  work.  Aeoordki^y,  he  employed  a  London  boat  bniMer, 
G.  Haywood,  of  Salt  Lake  Gty.  to  build  the  stcaaboat.  whidi 

was  55  feet  long  and  18  feet  beam,  with  5-foot  guards. 

The  boat  was  propelled  by  paddle  wheels,  with  an  engine 
cotisisv.rik'  iJl'  lli<  >li  .mi  cn.l  oi  ar.  nlrf  ^tcam  fi".r..;>.  fcircd  to 
win  1 1  (h.ii't.    .\  '^'iiKr  was  obtJiiiieii  iroiii  bail  I'rancisco. 

lit  iii.uliiiii  r;.  u.ih  ]i  :i  m  and  arranged,  and,tlie  boat  run  out 
of  the  river  by  the  writer.  She  was  called  the  Kalt  Connor, 
after  a  dnugliter  of  the  proprietor.  She  started  on  Dec.  ii. 
1868,  aud  ran  across  the  l.ikc  to  her  depot  at  tlic  south  end  on 
the  following  day.  She  afterwards  had  a  larger  engine  and 
boiler  put  in,  and  made  a  number  of  trips  across  the  lake  ill 
1869^  but  was  not  a  tinaiicial  success. 

As  an  illustration  of  the  paucity  of  resources  at  that  time. 
ti»  engine  had  no  globe  valve,  and  sndi  a  (bkig  coaM  not  then 
be  obtained  in  the  lerritofy.  Eventually  a  a-faieh  brus  plug 
cock,  which  had  been  hnni^t  in  for  die  sugar  works,  was 
fomid,  and  purchased  for  $1$,  and  used  as  a  throttle  valve. 

Wm.  }.  Sllvck. 


At  the  amiu.ll  meeting  of  the  .\mcrio:kn  Sh^  Windlass  Com- 
pany, recently  held  in  Providence,  R.  I.,  Robert  S.  Rtley,  who 
for  the  past  year  liiis  been  the  general  manager  of  rlic  inm- 
pany,  was  elected  its  president.  The  reports  submitted  ih^vvfd 
u  ni  l  ttory  condition  of  affairs,  and  the  company  voted  to 
ask  permission  from  the  State  Legislature  to  increase  its 
capital  stodc  froei  $104000  to  $so«iaoo  (1201590  to  <4i,ioo). 


I  he  .\nicrirjin  scout  cruiser  Chfilrr.  propelled  by  Parsons 
turbines,  ri-crntly  made  a  trial  trip  recorcl  of  16^2  knots  far 
four  bour<i.  Her  sister  ship  Hirmint:luint  (reciprtjcating  en- 
l^nes)  made  24.^2  knots  on  a  similar  trial.  Both  were  tried  at 
3,73a  tons  displacement,  with  toads  including  47S  tons  of  coal, 
the  banker  capaehy  bcmg  i^so  toua.  Tha  oonpares  with  a 
normal  coal  supply  of  160  tens  nn  the  eight  British  2,i90i>loo 
Kouts.  and  with  a  bunker  capacity  of  but  jBo  tons.  These 
eight  vessels  Bade  trial  speeds  nugmg  from  aim  ta  asJBS 
knots. 


Digitized  by 


I82 


International  Marine  Cni^ineerinf^ 


Apkil.  igo8. 


I 


NTERNATI0J1AL 


Published  Monthly  at 
17  Battery  Place  New  York 

By  MARINE  ENOINEBRINQ,  INCORPORATED 
H.  L.  ALDRICH,  President  and  Treasurer 

OEOROK  SLATE,  Vic«-Prciiil«nt 
E.  L.  SUMNER,  Secretary 
and  At 

Christopher  St,  Finsbury  Square,      London,  £.  C 

B.  J.  p.  BBNN.  Director  uid  Pabliihcr 


aiDNBY  ORAVE8  KOON,  Editor 


Bnatk  (  PbiUdclptilt.  MacUacn  Dc^t.  Hm  Bour**,  S.  W.  AsBW. 
Oflen  \  BMtoti.  I  TO  Supuocr  St,  S.  I.  duniTai. 


Eolmd  It  New  York  Hon  OScc  u  Mcoad-clua  mtncf. 

Copyright.  l»Og,  bjr  Maria*  tiunnerrinf.  Inc.,  .Vew  York. 
iMTtUTATioif AL  Majumk  Emoi II u»iic  ■  regiitcrcd  i4  the  United  Simteo 
Patent  Oflice. 

CopjTight  in  Great  Britain,  entered  at  Stationera*  HalU  London. 


Tht  edition  of  this  ism*  eompriset  6,000  copiei.  We  have 
no  free  list  and  acccft  no  return  copies. 


Notice  to  AdTcrtiien. 

Chongtt  to  be  made  m  to^y,  or  in  trderg  for  adrerlirine,  must  6«  m 
our  hands  met  later  than  the  Jlk  of  Ike  moniltj  to  menre  the  earrytne 
tnl  &f  such  instruttions  in  the  issue  of  Ihs  monlh  folUuint-  U  tr»*t 
is  to  be  submitted,  tofy  must  be  m  our  hand*  ■«  later  IAm  IW  M  »f 
the  month. 


Lubrication. 

.Ml  machiner>'  requires  a  certain  amount  of  lubrica- 
tion, in  order  to  keep  tin.-  parts  in  moving  contact  from 
scoring  each  other,  or  t'rom  becoming  heated  in  service. 
The  extent  and  character  of  thiii  lubrication  de]>end 
entirely  upon  tlie  size,  character  and  relative  velocity 
of  operation  of  the  parts  in  question,  and  have  to  be  de- 
termined upon,  in  general,  for  each  particular  case 
separately. 

-Many  different  kinds  of  lubricants  are  used,  some  of 
which,  while  excellent  for  one  class  of  service,  arc 
totally  unsuited  to  other  work.  Thus,  the  lubricant 
which  is  used  for  a  fast-running  spindle  is  neces- 
sarily thin  and  light :  w  hilc  that  nscd  for  a  heavy  and 
slow-nmning  journal,  particularly  where  great  press- 
ure is  employed,  must  necessarily  contain  much  more 
body  than  the  other.  In  the  erirly  d.iys  of  marine 
engineering  it  was  quite  usual  to  employ  fats  and  tal- 
lows to  keep  the  parts  working  smoothly.    In  the  pres- 


ent days  of  high  pri-s.>.nrc  and  great  jjowers,  to  say 
nothing  of  high  temperatures,  these  early  lubricants 
arc  totally  ruled  out  of  court  and  mineral  substances 
substituted. 

The  most  prominent  lubricants  at  present  in  use  in 
the  marine  scr\'ice  may  be  divided  into  fluid  and  non- 
fluid  mineral  oils,  greases  of  various  types,  and,  for 
heavy  uses  particularly,  flake  graphite.  In  another 
column  will  be  found  a  scries  of  papers  prepared  for 
us  by  advocates  of  several  of  these  kinds  of  lubricant, 
which  we  are  publishing  side  by  side,  with  the  idea  that 
a  brief  discussion  of  the  various  jwints  of  the  several 
types  may  be  of  benefit  to  our  readers.  Each  paper 
has,  necessarily,  its  own  personal  bias ;  but  the  group, 
as  a  whole,  may  be  said  to  represent,  fairly,  general 
practice  on  the  subject,  and  not  to  lie  in  the  interests 
of  any  one  manufacturer. 


The  Turbine  Gn{tnc. 

In  another  column  a  correspondent  has  taken  up  the 
ever-present  subject  of  the  relation  between  rotary  and 
reciprocating  prime  movers,  from  a  point  of  view 
which,  to  many,  will  doubtless  be  novel.  It  is  quite 
apparent  from  his  paper  that  he  has  some  lingering 
sympathy  for  the  reciprocating  engine.  In  fact,  while 
not  in  the  least  discrediting  the  turbine  or  the  splendid 
results  which  have  been  achieved  by  it,  he  points  out 
that,  were  equal  refinement  resorted  to  in  the  design- 
ing and  construction  of  the  steam  engine  of  the  piston 
type,  equally  good  results  would  be  achieved.  The  sub- 
ject is  one  of  great  interest,  particularly  in  view  of  the 
present  prominence  of  the  turbine  question,  and  is  one 
which  presents  many  points  which  might  well  be  worth 
looking  into. 

When  it  comes  to  a  question  of  weights,  however, 
always  assuming  that  we  arc  designing  for  a  consider- 
able speed,  the  subject  takes  on  a  totally  dilTerent 
aspect ;  for  it  is  quite  jxissiblc  to  build  turbines  of  very 
good  efficiency,  and  high  adaptability  to  the  particular 
circumstances  of  the  case,  which  will,  in  general,  weigh 
markedly  less  than  the  reciprocating  engines  which 
they  displace.  In  each  case  the  very  extremity  of 
economy  of  fuel  consumption  will  demand  great 
weight,  whether  the  turbine  or  the  piston  engine  be 
employed ;  but  for  equal  results,  it  seems  to  be  estab- 
lished, beyond  the  peradventure  of  a  doubt,  that  the 
steam  turbine  is  without  a  peer  for  large  powers  when 
it  comes  to  a  question  of  weight. 

The  balancing  of  a  steam  engine  of  the  piston  type 
may  frequently  be  done  to  such  a  high  degree  of  re- 
finement that  vibration  is  reduced  to  a  minimum.  In 
this  respect  the  turbine,  as  usually  built,  is  also  a 
splendid  device.  In  either  case,  the  operation  of  the 
propeller  will  throw  masses  of  water  against  the  stem 
as  the  several  blades  in  their  roiatinn  appro.nch  the 
ship,  and  the  vibration  caused  by  this  continual  bom- 
bardment of  the  hull  by  relatively  small  masses  of 
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water  is  bound  to  make  it  ilt  t\lt,  especially  in  the 
neighborhood  of  the  pwrtion  affected.  The  propeller 
is  intended  to  discharge,  directly  aft,  all  of  the  water 
which  comes  to  it,  and  upon  wlikh  it  has  acted.  No 
prapdler  does  thi«  in  practice,  some  ol  the  water  being 
thrown  out  sidewise  by  centrifagal  action;  and  just  so 
far  as  the  propeller  fails  to  impart  complete  .is-.crn 
motion  to  this  water  doc»  it  (ail  in  the  best  cfticiency 
of  which  it  tnight  odierwise  be  capable.  The  ill 
efTects  are  thus  doiiblt  -  a  !oss  in  propulsive  effect  and 
an  augmentation  of  the  causes  of  vibration,  affecting 
die  whole  resonant  strootare  of  die  ship.  This  feature 
of  the  subject  t>  taken  up  in  on<'  of  our  clippings  this 
niutiih,  in  which  a  certain  discontent  referred  to  re- 
garding the  fact  that  the  large  turbine  vessels  cmsing 
the  Atlantic  are  not  so  totally  free  of  vibration,  espe- 
cially near  the  stem,  as  some  people  had  expected  they 
would  be.  So  long  as  the  propeller  maintains  its  pres- 
ent form,  it  will  probably  be  totally  out  of  the  question 
to  do  away  entirety  with  something  of  this  sort,  even 

thougii  lilt  e:it;iik-  it-tlf  W  >:i  iKil't-i-lIy  lialaru^ed  in  all 

its  working  parts  that  not  the  slightest  amount  of 
vibration  can  be  traced  to  this  source. 


SblpbuildInK  Details- 
Shipbuilders,  as  a  rule,  are  very  secretive  people.  It 
b  diflknit  to  obtain,  in  most  cases,  anything  of  a  thor- 
oughly technical  c!inrarfi.-r  rcf^nnlin^'  I'ithcr  ship';  or 
their  machinery,  and  the  few  instances  in  which  the 
Imiiders  are  sufficiently  open-minded  to  give  out  in- 
formation of  tliis  sort  are  so  relatively  rare  as  to  ':tand 
out  sharply  by  way  of  contrast.  Occasionally,  how- 
ever, something  of  the  sort  is  available,  either  directly 
from  the  shipbuilder  or  from  a  naval  architect  who  has 
developed  the  plans,  which  arc  later  put  into  execu- 
tion by  an  cstabBshment  with  which  lie  is  not  officially 
connected. 

A  very  good  example  of  the  latter  class  will  be  found 

this  ninnth  in  the  di-<cri])tirin  of  two  ;teani  lumber 
schooners,  built  on  the  east  coast  of  the  United  States 
for  service  in  PMtlic  waters.  These  vessels  an  small, 

and,  were  it  not  for  some  rather  unusual  features  in 
their  construction  and  equipment,  they  would  scarcely 
call  for  more  than  passing  comment  We  have  been 
cnableH.  however,  throiiiirh  the  courtesy  of  their  de- 
signer, to  pl.ice  before  our  readers  some  splendid  de- 
tails in  drawings  and  text,  showing  the  methods  of 
construction  of  a  type  of  vessel  which  is  becoming  quite 
prevalent  in  the  particular  trade  for  which  these  two 
were  designed.  These  details  are  much  more  extensive 
than  it  is  usually  possible  to  obtain  r^rding  any  ship 
structore,  and,  as  sudi.  are  all  the  more  valuable  on 
that  account  It  is  frequently  possible  to  obtain  pen- 
eral  hull  drawings  of  a  vessel  under  description,  and 
we  even  occasionally  find  avaihble  a  'midship  section 
showing  die  piindpal  scantling  members,  tn  some 


cases,  however,  these  members  themselves  are  not 
available,  though  the  'midship  drawing,  denuded  of 
them,  may  come  to  hand.  In  only  a  very  few  cases  is 
it  possible  to  get  such  detail  as  has  been  furnished  us 
in  the  instance  under  consideration. 

It  is  only  natural  that  a  shipbuilder  who  has  de- 
voted time  and  energy,  as  well  as  capital,  to  the  es- 
tablishment and  upbuilding  of  a  shipyard  and  certain 
methods  of  construction,  should  wish  to  jealously 

guard  all  .such  items  of  detail  from  his  ci  rnnitit.irs. 
In  many  of  the  cases,  however,  mucl>  infonnatioti  of 
value  could  be  divtdged  withont  going  into  the  region 
nf  rhr  particular  practicr-  .md  special  ':ecrets  of  the  es- 
tal>iishment,  and  witiujiU  imicli  cilurt  on  the  part  of 
the  shipbuilding  establishment  itself.  It  is  very  rare, 
however,  to  find  such  an  establishment  willing  to  give 
out  even  that  which  could  be  given  without  exposing 
their  trade  methods  of  construction ;  and  this  seems  to 
be  part  of  a  legacy  of  secretiveness  which  has  been 
carried  along  through  the  years  as  a  portion  of  die  as- 
^t  ts  and  policy  of  the  establishment.  It  is  n'.uch  to  be 
regretted  that  such  is  the  case,  because  tlie  history  of 
d^tntion  has  proved,  tune  and  time  again,  that  die 

most  direct  and  mnst  valuable  advances  have  come 
through  a  itee  ittterchange  oi  i<leas,  and  the  adapta- 
tion of  one  method  of  producing  the  desired  result 
where  others,  perhaps,  have  been  tried  with  only  in- 
different success.  It  is  perfectly  easy  for  any  one  in- 
terested to  leam  nearly  everything  of  value  which  his 
compctiton  are  doing,  even  to  the  matter  of  details. 
Given  the  will,  the  way  will  certainty  be  found.  This 

makes  it  all  the  irmre  inexphcable  '.vliy  so  rr.uch  re- 
ticence should  be  obser\'ed  with  regard  to  the  most 
fundanwotal  features  of  a  given  structure. 

In  some  cases  this  reticence  i-  c.irrierl  to  an  e.\trt-:r.f 
limit,  as,  for  instance,  in  tlie  case  of  one  firm  to  which 
we  wrote,  asking  for  the  cylinder  diameters  and  strokes 
of  the  propelling  rncrine  and  .a  number  of  ati?c;!iary  en- 
gines in  a  vessel  which  tiiey  had  constructed.  Even 
such  usual  and  general  data  as  this  were  refused  us, 
owing,  apparently,  to  an  iron-clad  rule  not  to  divulge 
an>'thing  which  could  possibly  be  of  service  to  any 
other  member  of  rn.mklnd,  even  though  this  service 
might  not  be  in  the  slightest  degree  a  detriment  to  the 
establishment  in  question.  Tt  strikes  us  that  this  pol- 
icy, when  carried  to  such  extreme  nniits,  tot.illy 
wrong,  and  that  very  little  can  be  adduced  in  its  favor. 
It  is  possible  that,  in  sonie  cases,  a  confidence  may  have 
been  broken,  anrl  that  an  event  of  thic  sort  h.is  jirc- 
disposed  Uic  man.igcrs  agauist  any  .sort  of  publicity 
other  than  that  of  glittering  generalities,  widi  which 
the  daily  newspapers  delight  to  deal  As  a  general 
proposition,  however,  the  shipbuilder  will  find  the  tech- 
nical journalist  entir<  Iv  willing  to  go  hand-in-hand 
with  him — to  respect  whatever  confidences  may  be  im- 
posed—and'to  give  out  no  more  in  the  way  of  faiforma- 
tion  than  the  buiMer  is  willing  to  have  made  public. 
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ProgreM  of  Naval  Veuel*. 

The  Bureau  oi  Construction  and  Repair,  Navy  Department, 
reports,  Feb.  10,  1906,  the  following  percentage  o{  completion 
of  vessels  for  the  United  Stales  navy: 
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ENGINEERING  SPEQALTIES. 


A  Six-Cylinder  Thrcc-Hundrcd-Horscpowcr  .Motor. 

The  engine  illustrated  is  placet!  upon  the  market  by  J.  \V 
Brooke  &  Company.  Ltd.,  .■Xdrian  Works,  Lovicstott.  and  1- 
desigiied  to  dcvelu()  in  six  cjlindt-rs  a  total  of  .)0O  brake  hor^^c- 
power.  Each  cylinder  is  cast  separately,  with  mechanically- 
operated  valves  pbced  on  opposite  sides.  The  cnKlne  is  fitted 
with  a  high-tension  m.igncto  and  high-tension  synchronized 
ignition.  The  crank  chamber  ii  oi  cast  steel,  made  in  halve*, 
and  bolted  together  in  the  center  for  facility  in  machining. 
The  crank  shaft,  which  is  3',i  inches  in  diameter,  is  of  nickel 
steel  in  one  piece,  and  runs  in  bush  bearings  located  between 
the  successive  dipt.  Two  cam  shafts  arc  employed,  one  on 
either  side  of  the  engine,  our  photograph  showing  the  admis- 
sion valve  side. 

The  cylinders  are  10  inches  in  diameter  with  an  8-inch 
stroke,  and  are  of  cast  iron.  To  economize  space  they  are  set 
askew  on  the  crank  chamber.   Starting  is  f-icilitated  by  means 


of  a  one-third  compression  rele:ise  device,  and  it  has  been 
found  in  practice  that  the  engine  will  start  in  this  way  very 
readily,  .'\ftcr  once  under  way  the  full  compression  automatic- 
ally comes  into  operation.  One  carbureter  is  employed  for 
the  six  cylinders,  this  having  been  found  preferable  to  using 
a  separate  carbureter  for  each  cylinder.  .\  metal-to-metal 
clutch  IS  provided,  o|>erated  by  a  lever.  Lubrication  i* 
automatic. 


A  Small  LlKhtlns  Set. 

The  set  illustrated  is  made  by  John  I.  Thornycroft  4  Com- 
pany. Ltd.,  London,  and  consists  of  a  small  generator  direct 
connected  to  a  6-hor4epower  petrol  (gasoline)  engine.  This 
engine  has  a  single  cylinder.  4*4  inches  in  diameter,  with  a 
stroke  of  5  inches,  and  is  designed  for  operation  at  1. 000  revo- 
hilions  per  minute.    Il  is  especially  suitable  for  use  with 


(Kirafliii  (kerosene),  on  which  the  brake-horsepower  is  stated 

to  be  5. 

The  s.inie  motor,  with  slight  niodihrations  in  the  base,  has 
been  developed  fr>r  the  propulsion  of  small  boats,  but  in  its 
present  illustrated  form  it  is  of  partioilar  interest,  because  of 
its  simplicity  and  effectiveness  as  an  outfit  for  lighting  tailing 
vessels,  motor  and  other  yachts,  and  country  houses, 
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An  Improved  Blow-Off  Valve. 

The  cut  illustrates  an  improved  design  of  blow-off  valve, 
which  ctnbodies  a  number  of  important  features  highly  ap- 
preciated by  users.  Heretofore  the  scat  has  been  so  located 
that,  as  the  disk  approached  it.  there  would  be  an  accumula- 
tion of  scale  and  sediment  The  effect  of  this  has  been  to  cut 
out  the  bearing  surfaces  to  such  an  extent  that  in  a  short  time 
the  valve  becomes  leaky.  Various  methods  have  been  in- 
vented whereby  the  disk  would  fit  tightly  in  the  valve  body, 
the  object  being  to  prevent  the  scale  from  passing  on  to  the 
scat  bearing  after  the  disk  had  passed  and  cut  off  the  inlet. 
This  methrKi,  however,  luis  not  proved  satisfactory,  as  the 
valve  soon  wears,  and  in  a  short  time  permits  the  pass.ige  of 
scale  and  sediment  These  defects  are  said  to  have  been 
overcome  in  this  design.    The  plug  fits  snugly  in  a  separate 


and  easily  removable  bronze  casing,  which  can  be  readily  re- 
placed  when  worn.  Any  accumulation  of  scale  or  sediment 
that  might  remain  on  the  seat,  before  the  disk  is  brought  in 
conuct  with  it,  i$  washed  off  by  the  water  which  passes  around 
the  plug  when  seating. 

It  will  be  seen  that  the  plug  C  carries  a  reversible,  double- 
faced  disk  U,  secured  to  the  plug  by  stud  H  and  nut  /.  This 
plug  is  guided  perfectly  in  the  valve  body  .-f.  The  bronze  seat 
ring  £  is  screwed  into  a  second  brass  ring  F,  the  object  being 
to  make  it  possible  to  renew  £  very  easily  in  case  it  becomes 
worn.  At  the  back  of  the  valve  is  a  plug  B.  the  use  of  which 
is  to  permit  the  introduction  of  a  rod  to  dean  out  the  blow-off 
pi|>e  when  desirable.  The  stem  .U,  which  raises  and  lowers 
the  disk,  is  held  in  place  by  lock-nut  L,  which  is  prevented 
from  unscrewing  by  non-rotating  washer  K.  The  threads 
of  the  stem  operate  within  the  bronze  bushing  in  the  top  of  the 
yoke,  which  bushing  can  easily  be  removed.  Th«  disk,  having 
two  Babbitt-faced  bearings  (7  G,  can  be  replaced  at  small 
cost,  or  the  user  of  the  valve  can  melt  out  the  old  Babbitt  .ind 
pour  in  new  metal,  and  after  this  is  faced  off  the  disk  is  as 
good  as  new. 

The  valve,  known  by  the  trade  name  "Duro,"  is  constructed 
and  carefully  tested  by  the  Lunkenheimer  Company,  Cin- 
cinnati. Ohio,  who  claim  for  it  extreme  durability. 


A  New  Albree  Portable  Riveter. 

Where  the  work  is  heavier  than  the  tool  it  is  much  more 
coovenient  and  economical,  if  not  absolutely  necessary,  to  keep 
the  work  in  a  stationary  position  and  use  a  portable  tool.  This 


practice  is  particularly  desirable  in  riveting  heavy  and  un- 
wieldy structural  and  boiler  work.  The  hydraulic  riveter  is  not 
practical  for  this  service,  on  account  of  the  difficulty  of  pro- 
viding high-pressure  water  lines  and  carrying  away  the  ex- 
haust water.  .An  air-driven  machine,  however,  similar  to  the 
one  shown  in  the  illustration,  which  is  manufactured  by  the 
Chester  B.  Albree  Iron  Works  Conipany,  Allegheny,  Pa.,  is 
admirably  adapted  lor  this  work,  as  the  air  is  conveyed  to  it 
by  a  rubber  hose,  and  the  exhaust  take*  place  directly  into  the 
atmosphere. 

The  riveter  illustrated  has  a  6-inch  reach,  will  drive  a  H-nvch 
rivet,  and  weighs  8so  pounds.  When  desired  this  machine  may 
be  equipped  with  the  m.aker's  universal  bail,  which  will  hold 
it  suspended  in  any  position.  It  will  be  noted  that  only  a 
comparatively  small  cylinder  is  used,  the  necessary  pressure 
being  obtained  by  the  toggle  leverage  shown,  and  as  the  rivet 
is  driven  by  one  squeeze  the  number  of  rivets  the  machine  can 
drive  is  practically  unlimited.  1  herefore,  the  amount  of  rivet- 
ing that  can  be  done  is  merely  a  question  of  getting  the  ma- 
chine from  one  rivet  to  the  next;  in  other  words,  the  cost  of 
riveting  is  almost  entirely  the  cost  of  moving  the  machine. 

To  show  what  has  been  done  with  such  a  machine,  under 
favorable  circumstances,  the  astonishing  record  of  13,000  rivets 


driven  in  ten  hours'  time  is  claimed.  The  work  was  a  long 
plate  girder,  and  the  machine  was  suspended  from  a  trolley 
on  an  overhead  runway.  The  operator,  with  practice,  had 
become  very  exi>erl  in  mo\inR  the  ni.'ichine  from  one  rivit  l<i 
the  next,  the  spacing  being  equal,  and  several  heater  boys 
keeping  the  holes  ahead  of  the  machine  full  of  hot  rivets  The 
rivets  were  V'}  inch  diameter  and  driven  hot,  and  the  dies  were 
replaced  by  cool  ones  at  given  intervals. 


TECHNICAL  PUBUCATIONS. 


Maaaen-Distillation  von  Wasaer.  Uy  Ludwig  Bothas. 
Size,  5!  i  by  8-^4  inches.  r.igf>,  53.  I-igurcs.  K.  Berlin,  1908: 
Julius  Springer    Price,  3  marks. 

This  little  work  is  divided  into  five  sections,  covering  re- 
spectively the  different  methods  of  cleansing  water;  the  con- 
struction and  operation  of  water  distilling  plans;  tlie  con- 
version of  distilled  water  to  railroad  senice;  the  drinking 
water  distilling  plant  of  Baku;  and  an  appendix  giving  a 
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bibliograpliy  of  distilling  pl.int<  and  a  number  of  illui'i  iii 

Tlie  suliject  ii  lakni  up  from  the  points  of  view  of  liltration, 
slcrilii-itiiin,  distillaiiim  and  clicniioal  eleMUIg,  and  is  based 
larRcly  on  KiKsinn  practice,  tlic  author  being  one  of  the  gov- 
ernment public  works  officers  in  St.  Petersburg.  In  the  spe- 
cific cace  of  the  desaiption  of  the  plant  at  Baku,  a  population 
of  xofioo  inhabibnti  w  luntlied  wtih  food  <lriii1diif  water  m 
a  portion  of  Rnina  where  atmoipiheric  prcdpitatioa  i>  rare* 
and  rIvcTt  and  (ood  springs  in  the  neighboifcood  are  entirely 
lacking,.  Tbis  has  made  it  necessary  to  make  use  of  water 
whtdi,  without  treatmetit,  would  be  totally  unfit  for  drinking, 
and  the  results  ar^  ■  i  1  li  li  r  t  tievn  entirely  satisfactory  with 
regard  both  to  the  chetmcal  conipo^itiiCii)  gf  the  water  as  al- 
tered, and  it>  adaptoUltty  to  twuschotd  usee. 

The  Naval  Pocketbook.  Edited  bjr  Geoi^  &  L,  Oowei. 
Size,  3'A  by  5  inches.  Pages,  966  4-  xL  .Hdmemia  iihKra- 
tiom.  1907,  London :  W.  Thadcer  «  Compangr, »  Creed  Laae, 
E.C  Prlee,7/6ncL 

This  is  one  of  a  series  of  annual  voltunes  dealini;  with  the 
navies  of  the  world,  and  giving  a  vast  antrmni  of  information 
T<>;:iri|-n^:  '.he  individiusl  ■\\'\>:  ii  \\':,\-.'::  tliose  navies  are  com- 
posed. iieKitmini;  with  ihe  Htiiish  luvy.  the  various  other 
fleets  are  arranged  in  alphabetical  order,  and  under  each  head- 
ing the  ships  are  grouped  according  to  types  and  dales,  battle- 
ships preceding  coast  defender*,  after  which  come  armored  and 
protected  cruiserj.  torpedo  gunboats,  destroyers  and  torpedo 
boats.  1'he  details  given  lacklde  the  main  dimensions  of  the 
ships;  displacement;  power;  speed;  coal  capacity;  in  ntany 
cases  details  of  the  engines  and  boiien,  MCh  at  the  «yfillder> 
and  heating  and  grate  surfaces;  a  statement  as  to  the  armor 
pretcclioa  for  both  the  hull  and  the  battery ;  a  detailed  outline 
of  the  battciy  itself;  and  in  some  eases  certain  portions  of  (be 
weights,  as  of  hntl,  armor,  etc  Trial-trip  resnitt  are  giren  in 
many  casesi  as  well  as  designed  powers  and  speeds,  and  the 
whole  work  is  armiially  revised  and  brought  as  nearly  as  pos- 
siMr  up  t(  A-.r.c 

III  addition  isj  llie  li<t<  of  ships,  etc.,  there  art  tables  of 
heavy  and  light  guns  used  in  the  various  naval  services,  the 
particulars  including  Ihe  size,  weight  and  length  of  gun, 
weight  of  projectile  and  powder  charge,  and  such  ballistics  a» 
the  niu77le  veW-ity,  energy  and  perforation  in  wrought  iron. 
A  very  complete  table  of  the  drydoclcs  of  the  world,  arranged 
in  geographical  order,  follows;  and  there  are  a  number  of 
minor  tables,  for  die  conversion  of  measures,  inciuding  trial- 
trip  tablet,  etc 

The  last  sectkm  of  the  book  consists  of  196  pages  of  Ulna* 
trations  of  Ibe  prnielpal  war  vessels  of  the  ifiJIerant  powers. 
These  are  all  line  drawings  and  show  the  general  distribation 
of  battery  and  annor,  there  being  in  each  case  both  an  out- 
board profile  and  one  or  more  deck  plans.  These  are  carefully 
drawn  to  icale.  and  are  believed  to  lie  quite  reliable.  In  each 
case  only  one  ship,  of  course.  <if  a  given  type  is  illustrated, 
unless  there  are  important  differences  between  such  a  ship  and 
its  sister  ships.  The  number  of  ships  illustrated  is  13^.  but  as 
each  ilhi!.tr.iliori  serves  lo  show  the  characteristics  in  general 
of  from  three  to  as  many  as  u-u  $hips,  it  might  be  stated  that 
somewhere  ni  die  ncighb'^rhnod  of  500  of  the  most  important 
vessels  are  here  represented 

A  History  of  the  United  States  Navy.  By  John  R  Sprars. 
.Sire,  51,  by  8  inches.  Pages,  334  —  .xii.  IUu^tratv)us.  jj. 
New  York,  1506:   Charles  Scribiier's  Sons    Htioo,  $1  50  (65.  >. 

This  histi'iy  IS  compressed  within  the  iimils  of  a  clui- 
venient  vcliiiiic.  and  deals  more  with  dct.iil-  of  the  various 
naval  actions  in  which  the  Cniied  States  vis-ds  havi-  frHiglit 
at  varioua  times  than  with  the  details  of  material  development, 
sndi  as  would  be  ioand  in  a  more  technical  treatise.  The 
latter  features  are  not  pasted  over  withont  attention,  but  tbc 
mam  idea  teems  lo  have  been  to  present  a  history  from  Hie 


point  of  view  of  a  narrative  dealing  with  action,  r.irlur  th.in 
with  the  results  of  study  of  types  of  ships  and  distribution  of 
guns,  niie  pr<  f.ice  states  that  "it  «as  in  the  belief  that  every 
liiMor}'  of  the  Unittd  Slates  navy  claims  attention  first  of  all 
as  a  hero  story  that  this  one  was  written." 

Some  ooosideratian  has  been  given  to  the  facts  and  condi* 
tions  which  have  fRHn  time  10  time  created  public  scmNnent  in 
&ver  of  the  cmploynait  of  the  navy,  mi  agahist  it.  Of  par- 
ttoilsr  interest  in  this  connection  is  the  story  of  die  building 
of  a  navy  lo  throw  off  by  main  force  the  thraldom  under 
which,  over  a  century  ago,  all  civilized  rutbns  were  paying 
tribute  to  the  llarbary  States  on  the  .Mediterranean  coast  of 
-Africa,  .\ttention  is  called  to  the  influence  upon  naval  con- 
■  ir  i.t)  I!  of  such  epoch-making  events  as  the  battle  between 
the  Monitor  and  the  Mtrrimac;  and  consideration  is  given  lo 
the  effect  that  briOiafltly  fmtiht  naval  battles  have  upon 

character. 

The  work  is  divided  into  thirty  short  chapters,  beginning 
with  the  otganintioo  of  the  first  navy  duriqg  the  opening 
months  of  die  War  of  the  Rcvalutiont 'and  carrying  the 
reader  tfarongh  dtat  war,  Hat  war  against  the  African  piratcsi, 
the  brief  war  with  Fiauee,  the  war  of  1813  against  fiiiflaii4 
the  civil  war  in  the  United  Stales,  and  the  war  wkh  ^dill. 
Owing  to  the  great  range  of  operations  during  the  w»r  of  iBta 
and  v-r,  :1  '.v.ir,  V.iv-c  ,ire.  rA  iniir^c,  given  most  extensive 
(rcatnicnl,  .ind  the  illustrations  covering  ships,  battles  and 
commanders  are  cqiccully  intereiting. 

The  Gas  Engine.  By  I  r<<!>iak  K  Hutton,  E.  M,  Ph.  D, 
Sc.  D.  Size,  6  by  Q  inches,  i'ages,  562  -f- xx.  Figures,  24I. 
New  York.  i<)u8:  John  Wiley  &  Sons.  Pticc^  $S-  Londan: 
(Chapman  &  Hall,  Ltd.   Price,  215.  net. 

This  is  the  third  edition  of  a  treatise  on  the  internal  com- 
Imstion  engine,  using  gas,  gasoline  (petrol),  kerosene  (par- 
atfin  f,  almhol  or  other  hydrocarbon  as  a  source  of  energy. 
The  work  is  divided  into  twenty-one  chapters,  the  first  four, 
of  which  arc  devoted  to  theoretical  and  practical  considera- 
tions regarding  heat  and  energy,  and  the  heat'sngine  cycle. 
Thete  eomprise  nearly  one-thhrd  of  the  volnme.  Hie  next 
four  chaptcia  deal  wtlfa  engines  using  dte  various  types  of 
fuels,  these  chapters  being  descriptive,  in  large  meistire,  and 
illustrative  of  die  various  types.  Tlic  other  chapters  cover 
mch  subjects  as  the  proportioning  of  mixtures,  carburation, 
ignition,  K' ■•.  ■■rr:i-  t'.  tin-  C  'ling  of  the  cylind'T.  ;hc  tri:;- tri;rnt 
of  Ihe  exhiitisi,  the  l^ilIli^H^lation  of  gas  engines,  their  per- 
formance and  tests,  theoretical  analysis  of  the  gas  engine,  ex- 
periments, costs  of  operation,  etc.  The  most  extensive  chapter 
of  all  is  that  covering  the  theoretical  analysis,  this  being  not 
less  than  130  pages,  or  practically  one-fourth  of  the  volume. 

In  this  work,  in  general,  the  treatment  of  the  design  of 
engine  parts  has  been  omitted,  partly  because  of  the  extra 
bulk  which  would  have  been  emailed  in  the  bool^  and  partly 
because  «f  ihe  recent  appearanoe  of  a  boak  upon  gas-engine 
design,  by  Professor  Ludi&  The  detcr^ve  material,  how 
ever,  is  complete,  and  a  con^demble  amount  of  hiformation 
which  would  naturally  come  under  the  bead  of  design  is 

here  includeil.  The  treatment  of  mean  effective  pressure,  of 
efficiency,  of  the  guarantee,  and  a  discussion  on  tlic  producer- 
gas  engine,  and  on  alcohol  as  a  fuel,  are  new  features  of  this 
editmn.  The  value  of  the  analysis  of  the  different  cycles  under 
which  varillll^  i>))i-s  of  gas  engines  operate  is  also  increasing, 
as  more  atteiili<iii  is  pai<l  lo  these  mailers  by  engineers  in 
gcncr.n!. 

The  illustrations  are  mainly  of  the  line  type  (principally  wax 
nits),  but  a  few  half-t<iTies  of  typical  engine  installations  have 
been  incorporated,  some  of  them  in  the  text,  and  others  on 
insets.  Ten  pages  at  ibe  rear  of  the  book  have  been  devoted 
to  a  very  complete  index,  just  previous  to  which  are  three 
pages  covering  a  table  of  hypesbolic  logarithms. 


Digitized  by  Google 


Aran,  190& 


Internftttoaal  MaHne  Kntfifrin^ 


Fighting  Ships,  1907.  Edited  by  Fred.  '1.  Jane,  Siif,  12 
lor  itK'hfs.  ragei,  SOUL  Numerous  illastraiions.  London, 
E.  C,  IV07:  Sampson  Low,  Marston  &  Company,  Ltd-  Price, 
2  IS.  net. 

In  many  respects  tin-  nn  complete  naval  pilblicaliun  I"  t>e 
found  is  the  present  v  ilunio.  the  compilation  of  which  ;tiiir' 
h.ive  repre»i-ntcd  a  tremendous  expenditure  of  rncrg}*.  Ihe 
Rencral  scheme  somewhat  similar  to  other  annual  works  of 
the  same  sort,  in  which  lh«rc  are  published  side  by  side  infor* 
mation  reKar<hng  llie  \ariou»  W>r»Iii]i>  of  the  sevtral  powers, 
and  »kctche»  showing  ihc  fencral  distribution  of  the  battery 
aod  aniMir,  fhe  wUbt,  fnaiwb  and  other  iwrtj  of  the  ibip. 
Tbi*  work,  tamvever,  loes  niieh  Either  dwn  thi«,  in  that  it 
includct  atoo  NpfodnctiOMt  of  photoBrapha  from  at  kast  one 
m  every  tfpe  ol  conplelcd  Mp,  and  diiTcrentiatea  in  minor 
pomn  at  lietvecu  ships  of  the  umt  type  or  claM.  to  as  to 
ettaMe  the  different  vessels  to  be  readily  recognized  .it  sea 
The  antottnt  of  information  contained,  and  especi.illy  01  de- 
tailed information  r- yarding,'  the  principal  military  features 
of  the  ships,  is  cxin-ttuly  Kfat,  and,  as  the  work  is  under- 
going continual  revi.sir,n  v:  ry  i-  iin  li  iMt-  in:a  any  serious 
errors  can  have  passed  through  the  editor's  hands.  The 
various  guns  and  items  of  armor  protection  are  classified 
according  to  arbitrary  standards,  so  that  it  is  quite  possible  to 
compare  with  coniideraUe  satisfaction  guns  of  different  types 
in  the  different  navies.  In  m,iny  crnti  Ihe  weight  ia  given  of 
the  amwr  aa  a  whole,  while  m  some  cases  the  weiibt  of  hai- 
toy  wMi  aiunnaition  ia  also  given.  The  comnienta  nmniiiig 
ihnmgh  ibe  calire  work  ate  etpecially  TBlmhla  aa  mdicMiDf 
patat»  wbidi  are  net  (CMnlty  known,  luch,  for  inataiHse^  as 
the  loadioc  positioas  of  the  big  gun^,  and  the  tmoant  of 
ammunition  carried  per  gun. 

In  addition  to  the  extremely  complete  list  of  ships,  with 
filii  i!n;:Tiiiili'.  diagrams,  there  arc  silhcin-ttcs  r,{  ni>-^t.  of  tlic 
import..:;!  Wiir  vessels,  as  well  as  ?.Lmf  of  the  pnnciii.il  ocean 
liners.  \'. hic:;  rnifiJjt,  o^'iM-^n hv  irriprf^wrj  ir.fn  L-crvire  as 
^l3^iil;^rv  .  rimers.  1  hcse  silhouelies  ai«,  ol  tour*e,  liken  from 
<l;reLily  ab<-.>m,  and  in  each  navy  arc  classified  according  to  the 
arrangement  of  fumiclt  and  of  masla,  theae  beings  of  conrM^ 
the  neit  ornqHcaoiit  fealnrci  of  a  thip  when  aeen  at  a 

The  second  part  of  the  book  includes  a  namber  of  ehafters. 
«r  CMayi,  devoted  to  varioos  naval  nibjecis.  weh  as  new  war- 
ifatp  aoastraetkii^  which  ia  a  rt«mk  ol  naval  comtniotion 
widiin  the  past  tew  aKMSths;  pragrami  of  ntw  cooatmctioa ; 
notes  upon  hatlerjr  and  armor:  tables  showing  the  mmihers 
<tf  ships  in  the  principal  navies  filled  with  guns  capable  of 
penetratinR  armor  at  a  distance,  and  the  ships  with  belts  of 
<-:ir-sii|r  roli'e  ;h;cl<ne>:5,  .ind  t'lttcd  to  witlisland  tlie  iUi.u  k  of 
he^^y  pri.jtdKet.  Wnr^hip  Engineering  includes  i.ablis  at 
warsliipf  rirlcd  iiirbinc  engines,  and  diat;ranis  showing 

the  arrangement  in  certain  special  cases.  Following  this  are 
diagrams  of  the  varbus  principal  types  of  boilers,  information 
on  steering  gears,  coaling  at  sea,  and  various  auxiliary  devices 
for  use  in  the  engine  room.  The  boilers  arc  given  some  con- 
siderable attention,  a  iirief  descriptkM  being  gives  of  each  of 
about  a  dozen  different  trpei.  Tba  British  naval  naoeaven 
of  1906  are  treated  m  some  detail,  aad  the  work  cads  with 
a  Hit  and  aillMuetiea  of  all  merchant  Haers  of  ov«r  Sfioo 
tOM  cross  bdei^li^f  to  the  different  merchant  fleets  of  the 
wmli,  and  daisilled  according  to  nationalit>-  and  10  location 
where  usually  found. 

.  In  the  preface  attention  is  called  lo  the  fact  that  e.ich  .slnp 
i<  trcate'l  entirely  on  one  p.-.gc  In  the  hi>ok,  and  that  not  only 
the  silh> i  tettes  and  diagrams  have  been  kept  thoroughly  up  to 
dntc  in  ioi.nr  iti'i'i  -.vitli  irhanges  continually  being  made  in  all 
of  the  fleets  of  the  world,  but  alio  recent  photographs  of  war- 
ships have  been  substituted  in  very  many  cases  for  older  ones. 
In  treating  of  the  varioos  battleships  of  the  latest  types,  it  is 


stated  th.-it  few  if  any  warships  arc  likely  to  be  built  in  the 
Inliire  ivliieh  cannot  u^e  all  llicir  heavy  guns  on  one  liroadNide. 
".'Viiii-rica  :n  the  South  Carolma  led  the  way  in  this  directioa. 
.^nd  the  ship  01  the  iutttre  is  bound  to  be  some  improved 
variation  of  her. 

"In  the  agitation  now  proceeding  as  to  the  relative  superior- 
iijr  of  the  British  fleet,  it  is  somewhat  curiont  that  the  poittla 
tabulated,"  with  regard  to  the  vessels  carrTing  heavy  anuor- 
Ittereing  gtn^  and  tkote  eairying  waterlinc  belts  safe  againat 
variottt  guns  at  more  than  4  mtlei  range,  "have  been  KtUe 
disi  us>ed.  These  tables  omit  all  ships  projected  in  1907-1908 
programs.  Such  fisures  would  slightly  Mcrca^e  the  United 
States  superiority  in  long-range  atuck.  Tl'i  fxtr.::^:.  !y  high 
ligures  for  the  United  States  ships  afford  t>oj<J  :or  con^idcr- 
ab!e  thought;  for  both  in  ships  with  high  powered  g  ;r  and 
in  ships  imper\ious  to  viul  injury  at  long  range  the  United 
States  licet  is  superior  to  any  other  n.ivy  in  the  world.  Even 
by  Ibe  inclusion  of  40-caliber  i.:'ini.'h  guns  of  types  extinct,  so 
far  as  new  ships  arc  concerned,  the  United  Slates  is  an  eX' 

tremely  good  seocmd,  and  the  correspoodiog  lead  in  invulner* 
ability  oulstde  JfiOO  yards  is  canaidcraUy  increased."  A 
small  table  shows  that  with  the  la-indi  45<alibcr  guni,  or  the 
et)uivalent,  the  United  States  and  Japan  have  each  twelve  ships 

built  and  building,  while  England  and  France  have  ten  each 
and  Germany  six ;  including  the  40-caliber  guns  Britain  leads 
with  forty  ships,  followed  by  the  L'nitcd  States  with  thirty- 
four.  Franco  with  twenty-seven.  Japan  with  twenty-six  and 
Germany  again  with  six. 

Lake  Shipyard  Methoda  of  Steel  Ship  Construction.  By 

Robert  Curr.  Size,  6  by  0  inches.  Pages,  172.  Figu.'cs,  187 
Oeveland,  Ohio,  tgcr7:  The  Penton  Publishing  Company. 
Price.  Si  (8/.I). 

T!:l5  is  largely  a  reprint  of  articles  which  appeared  during 
t'Xi"  in  The  Marine  Rmtw.  It  is  very  profusely  illustrated, 
and  gt\-cs  detailed  information  aa  to  the  ntetboda  of  oonstmc- 
tion  by  wbidi  such  remarkable  results  have  beea  achieved  by 
the  shipibaiklen  on  the  Great  Lakes^  It  is  devole4  hmdy  to 
a  description  of  the  mold  syslen  now  almost  universally  in 
use  on  the  lakes,  by  means  of  which  the  entire  vessel  b  laid 
Out,  practically  before  the  assembling  of  the  different  parts 
lug-ns  In  particular,  Ihe  shell  plating  is  all  laid  off  in  the 
nv,'.i\  li  ft,  and  the  plates,  as  cut  and  p  •.f.rlu'd,  an-  si  marked 
as  to  make  idcinification  easy  as  soon  .i:.  die  lon.stinction  has 
proceeded  to  such  a  stage  as  to  require  any  given  plate. 

The  work  is  in  twelve  chapters,  covering  respectively  laying 
off.  bulkheads,  molds,  stem  plating,  expansion  of  plating,  keel 
and  center  ketliORt,  bow  itamklg  and  plating,  engine  founda- 
tions, deck  houses,  masts,  the  erection  of  material  and  the  ad- 
vantages of  mold  work.  Most  of  the  illustrations  are  sketches 
showing  the  methods  of  joining  together  the  various  parts  of 
the  structure;  as  wcD  as  the  melhodi  of  layiiif  dicn  out.  A 
few  half-tones  are  used  lo  Shistrate  varioas  operatloaa  wider 
w  ay,  and  to  show  tosae  of  the  methods  by  which  the  work  is 
carried  out.  The  book  seems  to  be  a  very  complete  exposi- 
tion of  the  methods  in  USe  on  the  lakes,  and  as  such  should 
prove  a  valuable  aid  10  dedsBCts^  and  lo  any  others  interested 
in  this  suhject. 

Annual  Report  of  the  (Japanese)  Mercantile  Marine 
Bureau  for  15)06-1907.  Sice,  jii      io34  inches.   Pages,  135 
V.  Tokyo,  1907:  Publitbed  bgr  the  Department  ol  Com- 
munications. 

Tliis  is  largely  a  book  of  tables  covering  the  shipping  and 
shipbuilding  of  Japafi,  with  statements  showing  the  total  num- 
ber and  tonnage  of  vessel*  at  the  end  of  1906.  the  classifica- 
tion of  register^-^l  ve««n>U  of  vnrioiis  types,  Ihe  shipbuilding 
establishments  and  their  opi  rati  :;-  during  the  year  1906, 
casualties,  life-saving  equipment,  certificates  and  licenses,  en- 
trances and  clearances  of  shipping  at  the  open  ports,  light- 
houses, encouragement  given  by  the  government  to  shipbuilding 
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and  ship  mnkig,  m  t)i«  diapc  of  luMdiei.  tad  varioot  other 
stems  of  kindral  lutoK. 

Tiw  mefchant  nuirine  of  Japan,  at  the  end  of  tftt,  b  atatcd 
to  have  included  3,103  steamers  of  1,041,569  gran  tons,  and 
4,547  sailitiK  vrsiels  of  .IM.iS^  gross  tons,  besides  22,633  junlcs. 
The  numhcr  nl  ve«.<icU  i-iitcrlng  and  lt;iviiiK  tlic  luiir  open 
ports  (  Ynkoli.mi3,  Kobe,  NaKa>;tki  mid  Mcijii  wa>  .SJ.Hj.^,  of 
an  apgrcgalc  of  83.304,133  gross  tor.s.  Tliis  iiicUuics  ?wit':i  ships 
enlerirtg  and  ships  leaving,  and  includes  also  the  coastwise 
traffic.  Kxamiii.-ilion  of  tlic  tables  shows  that  Kobe  was  the 
largest  port,  with  15.220,566  tons  entered,  and  a  sliglitly  larger 
tonnage  cleared.  Moji  stands  Mcood.  with  Yokohama  and 
Nagasaki  following.  If  we  omit  coastwise  traffic,  Moji  stands 
first,  with  10411,653  tons  entered,  and  about  the  same  amount 
cleared;  with  Kobe  second,  and  the  other  two  porta  ioUowiiv. 

Hutf  Tear  Book.  Compiled  by  Pitman  Polsifer.  SiiCi 
sM  by  9  inches.  Psgcs,  643.  Washmgton,  1907:  Cwrenaent 
Printini  Oflke. 

This  book  is  •  compilariow  «f  all  of  dte  anmia]  naval  appra- 
priatkn  laws  Yrf  die  United  States  from  1S83,  when  the  first 
sled  vessels  of  the  so-called  "new  Tusy"  were  antfaoriced,  up 
to,  and  ineluding,  1907,  The  first  570  pages  of  the  work  are 
taken  up  with  verbatim  repfirls  of  these  various  l.iws.  forming 
a  splendid  volume  for  refcrciur  in  cnntiection  with  appropria- 
Unr:\  for  the  construction  of  sluiis,  their  armaiiiftit,  armoring 
and  equipment,  their  mainltn.ince.  and  all  the  v.irii>ns  items 
of  1  \;m  iiiliLiir  'it  ;i  ]._ir^r:  s<';i-i;i  ctii;  na\:il  establishment. 

The  next  y)  p.'iRes  of  the  book  arc  devoted  to  tables,  showing 
the  naval  appropriations  for  the  various  years;  an  alphabetical 
list  of  all  war  vessels  authorized  during  the  years  in  question, 
llus  Hst  showing  the  name,  type,  displ.icenieni,  .ipeed,  draft, 
contract  price  of  hull  and  machinerjr  and  the  dale  of  authori- 
lation.  The  next  set  of  tables  Hals  fagr  jrears  the  varions  sfaipa 
aathonaed,  and  gives  the  saaw  farticHlars  ngarding  them  as 
in  the  preceding  table.  TMa  ilwwa  dnt  dwing  the  years  in 
qnestion  there  have  been  andiatiied  no  less  than  170  ships,  <>f  a 
total  of  754,763  tons  displacement.  Kext  come  tables  showing 
the  actual  total  cost  of  each  completed  ship  of  over  2.000  tons 
displacement,  with  a  statement  of  the  expenditures  up  to  June 
.10.  rtjo-.  on  vessels  under  coiistriiotion.  This  table  shows  that 
the  tnost  costly  vessel  in  the  navy  at  present  is  the  (.'iHiiicrficiif, 
with  $7,667,607  (  £^.S7S.VK>)  One  other,  the  Kansas,  is  over 
$7.oooflOO  f$7,07I,I43.  or  £1453,0^5),  while  the  armored 
cruisers  are  of  approximately  the  same  cost  per  unit  as  the 
battleships.  The  most  inexpensive  of  all  the  battleships  of 
over  lOuOOO  tons  was  the  Illinois,  at  $4.621409  (£949,637). 

Kext  come  tables  showing  under  the  several  vessel  classi- 
fications  the  number  and  displacement  ot  warships  buih  and 
bailding  for  Great  Britain,  United  Stately  Fmace,  Germaigrt 
Japan,  Russia,  Italy  aad  Auitrta,  whli  tables  showhig  the 
dates*  namcst  dis^acssnentit  batteries  and  speeds  of  all  the 
battleships  and  armored  cruisers  built  and  building  for  these 

eight  powers.  Another  tab!e  gives  the  time  of  b-.:::ding  liatih- 
ships  for  the  United  Sl.-iles,  |--.e  longest  period  ha\  ing  been  5 
years  5  months  .ind  12  daj.s  f. .r  the  Ohin  of  ii.500  tons;  and 
the  shortest,  3  vcars  0  mortlis  13  d.iys  for  tlK-  }',-nn<  nt.  of 
i^^vnoo  Ions  The  a^<•r,i■^r^  f'  r  the  l»enly-tw<i  vi-ssids  com- 
pleted at  the  d;\te  of  iV.e  report  was  4  years  o  months  and  33 
days.  In  each  ease  this  comprises  the  interval  between  the 
laying  of  the  keel  and  the  date  i>f  first  commission. 


The  French  cargo  steamer  La  Rant*,  which  we  described  last 
September  (page  jyi).  and  which  is  filled  with  Lents  valve 
gear  and  Fielock  superheaters,  has  shown  a  coal  consumption 
of  01408  tdlogratn  (o,8{KliS  pomd)  per  horsepower  per  hour, 
as  compared  with  asit  kilogram  (1,137  pounds)  for  her  sister 
ship  Caretme,  fitted  with  "ordinary"  enigine  and  boilers.  La 
Rmu*  dcvekqwd  i;69o  horsepower,  as  compared  with  about 
1,4^  for  GorMH*. 


QUERIES  AND  AMSWKKS. 

Questions  rcii^i-niirit;  marine  engimtiring  u/iU  be  anfWir(d 
by  the  EiiUcr  in  llus  co  lumn.  L  'ch  eOmmtMUaHOH  MNSf  ^tOT 
the  name  and  addrett  of  the  vriler, 

Q.  m. — Will  producer  gii  work  u  well  with  iwo-ercl«  •nr>a<«  •» 
wilA  (o«r-crcl<  ea|ine«'  A.  I..  B. 

A — A  two-cycle  engine  could  be  designed,  in  such  a  manner 
that  the  charge  of  gas  and  air  could  be  forced  into  it  under  a 
lew  (KMuids  pressure  by  a  positive  blower,  that  would  work  to 
perfection.  The  objection  to  the  iwo-cycle  engine  for  use  with 
producer  gas  applies  only  to  that  type  which  uses  crank-case 
compression.  It  is  probable  that  the  gas,  which  carries  con- 
siderable aulphnr  ami  carbmne  acid,  would  oorrode  the  braas- 
worfc,  cofflpostticn  boxes,  etc,  and  adfect  the  oil  in  tbe  crank 
case.  Besides.  wMi  the  snctioa  pradnoer,  it  wouM  have  to 
draw  its  charge  of  gas  and  air  wider  some  five  or  six  ouneaa 
of  vacuum  in  some  cases,  whkh  would  cut  into  Ibe  power  of 
the  engine.  I  have  never  tried  this  two-cycle  engine,  and 
these  objection!!,  may  not  be  as  large  as  they  seem.  H.  W.  T. 

Q.  4M— Wilb  tn  ceetnlric  sbisvs  If  inelMS  ta  4t«mcwr  and  >  6-incli 
throw.  »nd  til*  tpfin*  OB  diMl      tfr  ftc  Jiiiia  la  WAved  H  mch  on 

ilie  stiaft.  Row aiaSb  Mcstt men  nit  velvet  The  sin  ol  >i»(t  li  not 

linip*ii,  T.  M.  C. 

\  .Assuming  that  the  valve  has  no  lead,  the  ecceiitiir  ■.vt'.l 
tie  .'ipproximaldy  at  right  angles  to  the  position  of  the  crank, 
and  the  virtual  position  of  ttS  center  will  be  practically  in  a 
horizontal  plane  cootainiiig  the  center  of  the  shaft.  A  move- 
ment of  the  sheave  on  the  shaft  of  yi  inch  wonid  produce  in 
the  valve  a  movencnt  of  (M  inch  timca  the  coame  of  th* 
angle  between  a  vertical  tfaniqgh  the  center  of  ahaft  and  the 
virtaal  vahw  rod).  At  the  length  of  this  rod  is  very  gmt  hi 
ooniparison  with  the  5-inch  throw  of  die  eccentric;  the  valoe 
of  this  cosine  would  be  almost  unity.  We  may  say,  then,  that 
the  movement  of  the  valve  would  be  only  an  extremely  smalt 
fraclicm  less  th:iti  'ii  inch. 

llic  si/e  of  till'  -hafl  has  no  bo.-inng  on  the  matter,  because 
the  eccentric  is  ni  i\ccl  .ilAa>^  m  such  a  way  that  its  center 
traverses  a  circle  the  diameter  of  which  is  5  inches,  or  the 
throw  of  the  eccentric,  and  this  is  the  figure  which  would  be 
used  in  such  a  computation.  If,  as  customary,  the  valve  has 
a  lead,  the  eccentric  would  not  be  approximately  at  right  angles 
with  the  crank,  and  the  extent  of  this  lead  wonId  have  to  be 
fcaown  bafiwt  a  compwtatwn  conid  ha  amda.  This  wonld 
considerahly  alter  the  aohition,  redochig  the  movement  ot  th* 
valve  for  a  given  movement  of  the  1 


SELECTED  HARINE  PATENTS. 


Th*  ftMiealion  in  this  eobmm  of  a  paltnt 
not  nectuariiy  imply  editorial  eommendalion, 

American  patents  compiled  by  Delbert  H.  Decker.  Esq,  reg^ 
istered  patent  atlomqr.  Loan  ft  TnM  Bnildini;  WaihlmMa* 

D.  C   

g;4.9S6.  MARINE  TURBIKE.  EDWIN  C  CARHT  AND  AN- 
DREW FORSTEK,  EAST  COWES,  ISLE  Of  WIGHT,  ASSIGNORS 

OF  ONE-THIRD  TO  J.  S.  WHITE  AND  CO..  LIMITED.  EAST 

COWF.S 

Ciaim  1. — A  parallel  Bow  smjElc  drain  marine  turbine  oppoittely 
tiUitrd  al  the  siram  entry  pan,  tiirretijf  om^til.itins  a  u-lf  InUncc.  and 
blided  at  the  remaining  pan  in  oopoattion  t,)  the  propeller  thruat,  and 
the  whole  inferior  of  tlie  dnim  of  whirh  tiirhine  Ik  in  communicatKMi 
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with  the  outlft  cnd\  .-f  ll.c  'liiltiJi;,  i.(  ili- 
end  of  the  blAiling  of  ihc  pfojitfl.rf  tMlami-.  j 
steam  from  tine  to  the  otlicr.    Two  claiir.fc- 
«J«,31T      HOW  f  NT,  (>.\K      lU.N  HV 

CJiliK*t  I.-  A  Now  lattritr  nar  conipMietj  of 
IDg  plitc,  earli    lettion   piloted   on  A 


»r  and  tkt  Inltt 
:iti:?>  II  puuf«  (or 


ri.i.N  1.  sr 

c«ti  MClions. 


I.ol  IS.  MU. 
•loned  oil- 


(ulcrumrd  its       Tr.nic  iMh  srctiont  in  the  Bame  <iiTr.  •  i.  .n,  ?o  that  a 
boat  can  he  iixoiiellf"!  »o  Ihc  factiig  direction  of  Ihc  tiar-ni.'n  Lr  n  puUtng 
motion.     Three  clunu. 
1174. II4H     Hl'OV,    THOMAS  L  WILLSU.V,  OTTAWA,  CANADA, 

ASsrr.N'oR  to  iisfTKn  siatks  m  skive  sicnal  comi'a.vy. 

JF.RSF.V   riTV,    A  rnKI'DMA  I  U 'V   <l^    NKW  JKKSKY. 

C.'jim    i  -   A    wl-.i*!l:nic    liurty   Kriv;nyr        ul.islle.   1v.o   iir  comprcMOr 

tubes  operating  tlic  whistle  anil  diamrtrkally  Dpi>o(itc  eurh  other,  and 


I  •Uacheii  fl)Le<lIy  to  ihc  ttiui>  aiiii  rxtcniliny  in  the  tlircc- 

Bgta  aWM!"^**'     **  '°  *''**     *  fiuM 

nc jn.  CANOB  CARRIAGE.  JULES  J.  KAVAttXIBR,  PAM. 

FRANCE. 


Abttract. — Tke  limBtiiw  cmnprim  lenenUj  •  Tthklc  bodf  ftMla(  • 
lowr  or  baac  poftiim  in  the  form  of  a  boat,  tmi  ntppoitliic  whMb  ff*- 
Vidcd  witt  tread  twrtiona  adapted  to  pra^l  the  VcUel*  ~*" 


(or  lUviotlRC  th( 
 bb 


mir(a<es.  and  having   pro[ieUinc  _  _   

water.    The  fom-artf  wheel*  are  conoected  with  auitiljb  

ratU9  for  Kuiding  the  vehicle  on  laod.  and  said  wbccif  ilv  alio  wititti 
lot  tiiidmK  the  vebicle  in  water;  and  aattable  notm  pnaer  l|  fffr 
*Mm  in  Ihc  vehicle  lor  drivia(  laid  wheel*.  Six  1 '  ' 


HTi.ive     CUNVEYI.VG  APPAKATUS.    TH0UA8  S. 
SOUTH  ORANGE,  N.  }. 
CUm  tt—la  k  aaaeqFjag  ill 


ft>I>e.  lin    jilv-  im  iiii;    t  i['r,   jri   rirninc    whetrlty   ]htr   ;tir    ninvci!   iri^  CTMljr, 

vtopa  on  nnr  oi  f{i)>r«  and  a  load  carriage  engaging  ftaiij  rai>e  be- 

tween ui<t  kiops,  .ti'.il  aUo  entj:;>y:ing  the  other  rope.    Thirteen  claim*. 

TO.734.   SHU-S  HATCH.  JOHN  KEID,  NEW  YORK. 

C^^n^t^  1  -  In  «  abip'a  batch 
hble  ■,.]-  ,  projecting 


ich  cMMtwIiMk  iht  ceabtMiiM  villi  lah- 
vmwrtir  bM      Mm  •(  dM  lMiiiii»iib  of 


a  cover  traveling  along  uid  fupporls,  a  coter  adjoinint  tb*  ((ertwid 
cover  and  arranged  in  a  higher  level,  means  for  raising  Bii4  gapMrlfag 
the  upper  cover,  and  aacaa*  fur  cnnaaif  the  lower  cover  le  WW  tltag 
said  supports  ulsdcr  the  higher  cover.  Nine  clafaaa. 

FRANCE. 

Abttract.—ln  rsch  vide  of  the  ship  unA  Bccordmy  to  the  height  of  the 
S3ine  jfroTTi  the  keel  to  the  waterline)  arc  provitjed  tpaces  to  admit 
iron  pUtCB  which  partake  vi  the  foriD  <_if  pAdd'rs,  thouKh  such  form  may 


b*  vtttod.  TW>latet  are  novalik  and  toiaiiaM*  m  Wkmm  ML  

doc  «f  the  ikip.  Fttrlher,  the  i>lates  are  prorUM  wiOi  a  malataiiiKiiff 
rod.  located  in  the  crntrr  of  the  pUiet  lor  instance,  and  connected  lo 
Ihe  drivinf  device  located  in  tbe  fthip.   Two  (Umi^. 

»7l.m.  MARINE  PROPULSION.  ALPEkT  BEEBE.  MAY- 
VILLE.  N.  D. 

Claim  1.— A  profieller  compriiing  opposite  sprocket  chains,  aprockat 
r«cemn£  tbe  Mine,  croaaMMra  between  the  opposLte  sprodcat 

(be  rlirei:-;.tn  i.{  Irnfth  Ot 


chliMb  brace  rods  between  the  cro**-bart  in 


Briliih  patcatB  ctmpaad  Iqr  Bdwank  ft  Co^  diirimd  patnt 
igcott  and  coginccn,  OMnccqr  Lane  SttlkML  Chambcn,  Loa> 
doii,W.  C. 

»J06l  I.IQi:n>  FUEL  BURNERS.  BEGULAnMC  OIL  SUP- 
PLY. T.  cCarkson. 

A  thcrmostal,  o(  tbe  kind  in  which  two  mMala  Having  Afferent  co- 
edkienta  o(  espaaiion  are  employed,  actuates  the  valve  conttt>Uiae  tta 
•npaly  tl  llqtild  (net  10  the  b«mm  of  a  sleam  genenior.  throa(h  tbe 
meainm  o(  a  removable  rod  having  no  appreciable  expeuiea.  IWa 
rod  maj  he  hilerchangcd  with  otbera  of  dinercni  length*,  to  tbat  tbe 
ttauicnture  at  which  the  thermostat  come*  into  operaUoi  mmf  be 
earM.  The  Ihcnaoilatlc  portion  comprises  a  tube  iittfaif  ia  am  oMer 
Inbe,  Ihrangb  which  circulate*  sicam  Iron  the  ftatrilor.  Hid  •  Md 
atVpiorted  looxely  in  the  inner  tobe  and  of  a  dUImM  wpiBllMMlJ.  A 
removable  rod  la  interpoacd  between  Ihc  end  at  Ihc  tal  lad  HO  Ihe 
*Hnw  Md  b  ytelnablr  rauaded  al  iia  end*. 
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IT,*»1     (JArilANS     S    KICHAKDS,  LOWI  SIOFI. 
RtlMc*  10  optuaa  dnvcn  ittm  nam  encinn  kicalcd  on  the  lop  of 
.  MM  caniM  <■  amMiac  tkrm  w  a*  to  pnmH  mdy  mcch 
 M  wi*fai  th*  huUvw  ipMk  of  Ac  cafXui. 


L 


ir<litcciin(  p>»M«ci.  Serml  whccli  lair  be  «irtn><  ia  Mrttt  oa  (bt 

MtlMT  ttiaft. 

IS.Oll.  SCREW  I'KOI'ELLKK  G.  QUICK.  ROSF.HII.U 
BOURNEMOUTH. 

Tbe  bUde*  arr  cun^tnicicii  wiib  tbcir  lading  edge*  of  double  brv«l 


Tlie  f:U  var.ni^  t*«vt'  k  ic-ni  t-i5  in  one  catting,  prvfrrably  »  a  towing  poat 
or  b-nlUrd.     The  :jii'.i':r;i.irt  ut  thi«  base  is  bollow.  and  is  &xed  over 
aperture  cut  in  the  I'.cl     The  upper  lurface  i<  iathioncd  aa  lb*  pltk 
havini  a  central  collar  ami  paaaafr  for  the  |Mpr».    AccCW  My  ibo 
be  had  10  Uk  tnimor  thrmifh  tptrtiUM  in  lh«  bolUrd. 

n.TH.  ELASTIC  FLUID  TUUIMES.  R.  HADDAN.  STRAND. 
LONDOif,  W.  C 

Rrtata*  to  adJuMabte  va]*t  Ncaliliac  d*«ic(i  for  tbe  imii  of 
nuM-atiae  aaial  or  mdial  dattfc  fluid  MrMaea,  adipwd  to  allov  the 
ratio  of  Uie  ooiale  openinfn  in  aueceMive  staaes  to  be  varied  according 
ta  tbe  load.  Aa  applied  to  a  ixmtlrl  6ow  turbine  with  eiirfac  «tagea,  the 
mtttega  of  tbe  f-r-t   tour  itner5  :.re  regulated  by  ilide  volvei 

 l^ia  adjustable  device  to  a  shait.  wKich  is  operated  hf  hand 

•r  ^  •  lOVtfMr.    Tbe  alide  valves  are  wurknl  bf  valve  ruds,  each  of 


•  re   rnd   to  .i  r-»cking   lever,    -^liic^l   is  fixed  bjT 

  jiljr;iil  !'    pin  and  sltit   device   !o   a   d:^k   Sxed   on  the 

Aaft.  The  rocku-.K  Icvrri  are  S'ljittted  so  that  the  rati-:*  of  tbe  Doailc 
openings  it  varied  according  to  the  Inad.  a  light  load  retjuirin|r  a  high 
exp.iiin..'n  r»!ir>.  .*nd  a  liravy  loatt  .1  hiw  exiunition  rstto.  "Hie  slide 
valves  may  w.irk  on  roller  bearings  either  i.mrjoth  or  toirthed.  The 
valves  may  he  formed  as  rocking  ^tors.  with  one  or  fn.ire  ports,  or  as 
rocking  cylindrical  valves,  or  aa  slide  valves  operated  by  rocting  slottrd 
Irvcrt  and  having  one  or  more  ports.  The  valves  arc  preferably 
balancrd,  The  delailt  tna^  be  ofberwisc  modilieil. 
17.801.  SCEEW  PROPELLERS,  a  RABBENO.  SPEZIA.  ITALY. 
Tbe  bladea  arc  foraed  of  tero  sheeta  of  awtal  iritb  an  inicnKdiaie 
faa.  aiad  Miiad  at  Ihev  edges  only  by  bciag  caat  agtid.  Tkt  ofelaet 


ii  M  render  the  blades  nsore  fkxible.   In  a  madUi<atlo«.  the  liaikiia  art 
toKtber.    Small  propeller  bUdes  may  be  oudc  hj  ■attcaiag  a 
cjunder  of  tnctal  by  pressing  it  upon  a  aetica  of  nolda. 
l*?i_5'^*TIf-.Ekyi9  Ti'.??LNES;_IWgM:T  WBEELS.  R. 


/.jSioliCES.  DEVdNSHIRE  SQUARE.  LONDDH. 

■elitea  to  tbe  type  of  impact  wheel  in  tahicb  Ac  ttgm  ii  eaaaed  to 
lake  a  tpiral  path  about  Ibe  peripbery  of  tbe  rntar.  Tluec  methods  of 
(gnaifit  Ibc  backeta  are  deacrflied:  a  tenudredar  (roata  ia  turned  in  the 
Meipbtry  of  the  rotor  to  enaMe  tbe  bucket*  to  dc  milled.  Tbe  grouve 
a  afterward*  fUlcd  by  a  (pHt  liag,  which  it  sprung  Into  place  and 
then  accurcd  by  aokteriag,  etc.,  ana  by  win-  wound  upea  it  under  ten- 
la  a  modification,  die  backet  ntia  may  be  integral  with  the  aplit 
wbicb  ia  oecured  in  tbe  same  vray.  In  another  constrtKtioo  the 
iralb  are  all  separate,  and  are  held  in  position  by  a  ring.  The 


equal.  Frcim  the  leadir.g  e.lgri  to  *n7ne  distance  past  the  raid-lengib 
of  the  blade,  the  tbickncst  o:  the  blade  it  taiform,  and  then  gradually 
decreases  in  Ihsckaaea  to  the  leUewiag  edge,  a*  ahown  in  the  eectien*. 
1  his  conttmailM  iaiiina  AM  balk  face*  of  «hf  hiada  am  of  tta  mm 
inch,  and  ffeal  tbt  tUetauaa  «f  the  htadMl*  tnlfafa  at  «i«  aame 
radius. 

1».8S».  SHU'S-  TANKS;  FBAMINT..  F.  U  O.  R  KOPNER. 
STOCKTO.N-ONTEES. 

VV^-^ls  of  the  trunk  type  are  pr.-'vi.Ie  I  at  ea^h  Ic  of  t'u-  iiiirk  with 
water  lalList   tanks  formed  I't  Mir        thr   lri::>it.  the  lie;'*,  the 

lateral  rstensaon  of  the  trunk  I-cW.  dr,  i  a  "j'l  i;i;r-)Mr  i:,i;r  oi  the  tT.ink 
aide  and  gunwale.    The  Unks  are  littcd  wiib  web  plates  (paced  throagh- 


aal  the  whole  of  their  Imglfa.    Web  fran  „^  

aaanected  to  the  do  ible  bonofn.  Portable  or  fixed  pOlaia  Mir  aa  Hlf^ 
hot,  when  dniK-nsed  with,  diagonal  pillan  are  fitted  bataaaa  Iba  ilMa 
of  tbe  vcaael  and  the  under  sides  of  the  tank*.  Croe*  pipe*  ar  fHMM 
nuy  connect  tbe  tanks.  The  tank*  extend  the  entire  lea|pb  «f  dW 
cs^  holds,  stopping  at  or  about  the  forward  and  after  bulVheadi,  or 
they  nay  be  fitted  for  only  a  |>.«rr  M  the  length  of  tbe  vessel,  and  Diay 
be  applied  to  veawU  Having  sloping  decks  or  sloping  trunk  siJes 

U.tti  SHIPS*  KkAMlNC;  TANKS;  DECKS.  H.  BURRKLL, 
GLASGOW. 

Cantilever  webs,  construrted  of  plates  suitably  stiffened,  are  con- 
nected by  brackets  to  the  sloping  bilge  tank,  and  support  the  ship'* 
tide  and  upper  structure.  In  conjunction  with  the  webe.  cantilcTCr 
brackets,  built  out  from  the  b-ilkhe-ii!s,  support  the  central  portion 
of  the  top  deck,  so  that  the  whole  of  Ulc  (hip's  structure  is  supported 


^  -  a 

Spiral  redirecting  pamges  increaae  in  width  from  the  noxle  by  the  ' 

•lleb  o<  lb*  baebct*.  A  ipKc  equal  10  the  pitch  i*  also  left  between  the 


"""""■■1 


dm 


bold  below.  v\  ben  the  sloping  comer  laaba  are 


wilboue  the  aid  of  Maachiaa*  or  beams  in  the  cargo  space.    The  deck 
phtiag  i*  piciaed  b«  a  aerie*  of  im  i'l  .':ienings,  to  facilitate 
aagc  of  grain  intp  tne  f^---- 
nacd  in  conju 

to  tbe  lower  k  

plating  ia  extended  I 
hf  the  door. 


unmaa  tsMb  ardiaary  Oours.  the  door  pllM  i*  eooaaettd 
boundary  plate  by  lag*,  and  tbt  towM  *Mba  of  lb*  tank 
MBitd  btftuS  iMa  baiMdaty  plnM  *•  aa  ta  tomt  tbt  ml 
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ELONQATION  AND  REBUILDINQ  OF  THE  ROYAI.  DANISH  STEAM  YACHT  DANNEBROQ. 


>V    AXtt  HOLH. 


In  November,  1906,  llie  DaiiMt  Parliamcnl  voled  the  sum  of 
Kroner  435,000  ($116,600  or  £z4,ooo>  for  Ihc  clonR.'iiion  and 
rebuilding  of  tlic  royal  steam  yacht  Danncbrog*  for  King 
Frcdcrik  VII.,  and  on  November  19  the  yacht  was  hauled  on 
the  slip  of  the  navy  yard  at  Copenhagen,  and  work  commenced. 


elongation,  and  time  has  shown  that  this  was  not  so  bad 
after  all.  The  yacht,  as  it  now  appears,  finished,  is  a  very  nice 
little  steamer,  and  tlie  interior,  most  of  which  i»  worked  out 
after  the  plans  of  architect  Carl  Bnimmer  by  the  fun1i^hing 
company  (Otto  Meyer,  of  Copenhagen),  is  as  luxurious,  tastc- 


A  COItxex  or  TUK   I>R.\WIKC  Uoau   ok  Tlir  tUIOOXLXO  tUSCISU   ROVAI.   yacht  DA-HSiKBRnO. 


The  yacht  was  a  comparatively  old  flush-decked  paddle 
steamer,  built  in  iSifo  by  the  Burmeister  &  Wain's  shipbuildint; 
company,  at  CopenhaKcn;  and  an  it  was  built  of  iron,  Ihrrv 
were  professional  <ibjtviii)n>,  in  lh«  i-ffi-ct  that  it  was  not  an 
economical  use  01  the  mrntry  to  rebuild  the  ship,  and  not  the 
work  for  a  navy  yard.  It  was  said  that  it  would  be  better  to 
get  an  entirely  new  and  m<idern  yacht  f<ir  the  use  of  the  king. 
But  the  parliament  cut  the  matter  short  and  sanctioned  the 

•  The  name  fif        Ilantih  flag. 


ful  and  comfortable  as  it  can  be  on  board  a  ship  of  this  small 

siire. 


Bi-fore  and  after  the  elongation,  the  Panncbrog  was  of  the 
following  dimensions : 


Before. 

.\fter. 

...      Jti'  2" 

26'  a" 

51" 

...  15-6- 

IS'  6' 

Draft   

o"  to" 

Digitize^.. ,  ,  -.,0 
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Before.  After. 

Displacement                                  8go      tons  1,063  tons 

Block  coefficient  of  fineneis                 a6js  o-7 

R>tio,  leiigtli  to  breadth                       7.35  8.7 

Ratio,  length  10  depth                         134  14.6 

Gross  register  tonnage                      740  852.7 

The  contract  price  in  1880  wa«  about  Kroner  Toaooo  ($187,- 
500,  or  £38,500),  but  this  sum  certainly  was  surpassed. 

The  engines  were  (wo  compound  oscillatinK  sets,  working  in- 
dependently of  each  other  on  two  cranks.    Each  set  consitited 


of  1  high-pressure  cylinder  Jo  inches  diameter,  and  a  low- 

pressure  cylinder  60  mches  diameter  surrounding  the  high 
pressure,  with  three  piston  rods,  one  for  the  high-pressure 
piston  in  the  center,  and  two  for  the  low-pressure  on  each 
side,  connected  at  top  by  a  cross-piece  holding  the  crank-pin 
bearing.  Steam  was  furni.slied  by  two  common  cylindrical 
marine  boilers,  lo  feet  3  inches  diameter  and  14  feet  2  inches 
length,  besides  one  small  donkey  boiler. 

As  seen  frum  the  drawings,  the  elongation — 35  feet — was 
provided  at  two  places,  one  cut  forward  and  the  other  aft  of 
the  wheel  boxes,  tiius  adding  17  feel  to  the  space  for  the  royal 


Tll>    >T*T>   OIKIKCaoOM   UH    tHI    HOI  M    YACIIt  DtKlinMa. 
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THIS  *iiw  mowt  Till  cxBiiAL  rAUDLS'WanL  iscTioa,  tHi  Ann  uctiox,  AKt  Tiic  TWO  cAr*  TO  w  nun  la. 


family,  4  fret  to  the  cnj^ne  spacr,  and  14  frrt  to  the  suites' 
rooms.  The  wheel  hoxe»  and  the  hmise*  on  (fiianls  were  not 
enlarged,  but,  as  shown,  the  interior  was  parti.illy  altered, 
while  the  large  deck  houses  fore  and  aft  were  greatly  enlarged 
and  refurnished.  Two  new  boilers  were  htted,  the  dimensions 
being:  length,  10  feet;  diameter,  15  feet  6  inches;  heatinjf  sur- 
face, 3,100  square  feet ;  x<'ate  area,  62  square  feet,  and  working 
pressure  75  pounds  per  square  inch,  with  domes  5  feet  high 
by  3  feet  6  inches  diameter.  The  boilers  work  without  forced 
draft.  The  old  donkey  boiler  is  still  used.  The  old  engines, 
with  only  small  improvements,  were  again  installed,  as  alM)  the 
feathering  paddle  wheels,  but  the  old  wooden  I1<iats  are  snh- 
Sliliited  by  iron  ones  8  feet  6  inches  by  2  feet  6  inches,  twelve 
in  number.  Tiic  shaft  diameter  is  10^  inches,  and  the  wheels 
■re  m  feet  in  diameter.  The  four  coal  bunkers  contain  a  total 
of  108  tons.  The  fresh-water  *itpply  amounl»  to  4.900  gallons 


In  three  tanks,  forward,  amidships  and  aft.  To  the  electrical 
plant,  formerly  consisting  of  an  engine  and  dynamo  of  115 
amperes  capacity,  is  added  one  of  80  amperes,  the  ship  being 
now  electrically  lighted  throughout.  .\  powerful  searchlight 
is  installed,  and  the  top  and  side  lights  are  arranged  for  elec- 
tricity. The  entire  plant  was  installed  by  the  navy  yard,  as 
also  the  new  wireless  telegraph  outfit. 

Besides  the  alterations  mentioned,  none  were  inidcrtakcn 
except  in  the  staterooms  for  the  royal  family,  the  suites  and 
office*,  all  of  which  accommodations  were  renewed  through- 
out. The  late  King  Christian  IX.  was  a  plain  and  homely  man, 
and  he  would  not  allow  any  expenditure  on  moderni«ng  his 
yacht.  "She  is  good  eiioiigh  for  me,"  he  said,  and  thus  the 
accommodation,  26  years  old,  was  more  than  antiquated  and 
fully  unfitted  for  nse.  As  a  matter  of  comparisun,  the  only 
part  of  the  accommodation  aft  still  in  use  it  the  after  end  of 
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the  former  sakuin  for  lliv  kiiiK.  n<iw  serving  as  a  nviin  f»r 
maid  servants. 

Beginning  with  flic  bridge  de<k.  wc  here  find  a  little  steam 
steering  engine  in  front,  and  then,  between  the  two  funnels, 
are  arranged  a  chart  hi>ii>e  and  two  glass-vhellered  luunges  or 
tmoke  room",  wilh  a  flymg  bridge      <"!>•  leak  engine 

skylight  belwi'en.  Aft  are  two  ci>nif<irtalilc.  curvfil  slairi.'a%e.'i 
down  to  the  main  ilrck.  for  the  use  of  the  royal  family,  and 
two  oiImts  for  the  crew,  forward.  On  this  deck  is  also  placed 
an  apparatiK  for  indicating  revoluliuns  of  the  engine,  consist- 
ing of  a  ctimjilcle  minlel  paddle  wheel  in  a  glas-i  box,  electri- 
cally Connected  wilh  the  shaft.  No  awning  i^  carried  over  lhi>i 
tlifk.  bin  the  Mcering  station  in  front  is  I'ltlcd  Ml  the  usual 
manni-r  with  weather  cloth  and  curtains  of  awning. 

The  main  deck  is  laid  in  yellow  pine  with  cemented  gutter, 
and  the  bulwark  plating,  with  teak  rail,  is  paneled  with  wood 
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all  aronnd  inside.  Forward,  under  lh«  raised  forecastle  deck, 
an  which  are  placed  the  two  bowers  with  anchor  crane  and 
berths,  are  toilets  and  rooms  for  paints,  oil,  lamps  and  stores, 
besides  a  trunked  skylight  down  to  the  crew's  quarters.  Just 
abaft  the  forecastle  is  a  windlass  of  recent  diite,  and  com- 
panionway  for  the  crew.  The  steel  deck  house  then  following 
measures  36  feet  by  10  feet  6  inches,  with  the  entrance  and 
staircase  down  to  the  suites  in  front.  This  contains  rooms  for 
wireless  telegraphy,  first  lieutenant  and  chief  engineer,  a 
roomy  and  tastefully  fitted  me»s  lor  oflVcers.  sealing  si.xteen 
persons,  separate  entrance  and  staircase  for  a  prince,  and. 
finally,  a  pantry  for  oflicers.  Aft  of  this  house  is  a  coinpanion- 
way  for  oflicials  and  Servants,  and  a  tnmkcd  ladder  down  to 
ririiiicn'-i  qll:l^ter^>.  Then  in  the  fore  end  of  eiigiiie  and  boiler 
casing  arc  arranged  spaces  for  wine  mu\  china,  a  galley  for 
crew,  and  a  large,  well-filtcd  galley  for  the  court.  Over  the 
engine  are  placvd  tlie  silver  room,  and  stateroom  for  second 
engineer. 


Iron-front  liulkhe,id>.  with  iri>ii  door'>.  are  placed  from  the 
houses  on  the  guards  to  the  lunlcr  casing,  and  over  the  coal 
bunkers  are  placed  circular  coal  scuttles  level  with  the  deck, 
eight  in  number.  On  starboard  guard,  forward,  is  a  toilet  for 
ort^crr^.  next  the  apartment  for  the  ship'*  captain,  and  aft  a 
large  smoke-room  for  the  king  Tbi<  cnry  r-vmi  i*  carried 
out  in  pure  white,  the  carved  paneling  being  in  dull  white  and 
the  ceiling  enameled;  the  furniture  in  dark  mahogany  with  buff 
upholstery,  and  the  dark  brown  carpets,  form  an  agreeable 
coiilra»t  In  the  white  walls  and  ceiling.  In  iiort  guard  are,  for- 
ward of  the  wheel  box.  two  rooms  for  the  large  galley,  and, 
aft,  an  apartment  for  the  kiiig'<  ttng  captain.  .\lt  of  these 
houses  are  on  both  sides  arranged  the  gangways  and  accom- 
modation ladders. 

The  iron  deck  house  aft  measures  52  feet  by  1 1  feet.  On  the 
front  end  of  this  i«  a  teak  skylight,  with  seats  over  the  trunk 
hatch  down  to  after  hobl.  ami  inside  .ire,  first,  the  entrance  and 
siairw.i\5  down  to  the  royal  apartmcnfi.  The  entrance  is  an 
exceedingly  tasteful  space,  as  may  l>e  seen  from  the  photo- 
graph, the  paneling  and  pil:i<ters  being  in  elm  wivid.  and  the 
Ofiling  iliill  white.  <  >ver  the  Ntaircase  is  placed  a  little  sky- 
light, and  on  the  port  side  i^  a  cozy  sofa  iipbolsierod  in  yellow; 
the  carpet  is  also  yellow.  From  this  entrance  a  glass  doof 
lends  to  the  king's  dining-rix^m.  this  being  particularly  large, 
.17  feet  by  It  feet,  cap:ib1e  of  seating  thirty-four  person!  ,It 
i»  fitted  out  in  a  very  extraordinary  manner.  The  paneling  and 
ceiling  are  laid  .ill  over  with  silver,  covered  on  the  walls  with 
a  transparent  blue  color,  the  molds  and  the  large  square  win- 
dows being  framed  by  broad  golden  lists.  The  furniture  in 
dark  red  inah<igany,  the  red  leather  upholstery.  Ilie  carmine 
red  curtains  and  .Sinjrna  carpet,  form  a  bizarre  and  curious 
impression  of  great  effectiveness.  .\t  the  after  end  is  a  small 
sideboard  over  the  radiator,  and  at  the  forward  a  larger  buffet, 
with  bronze  lattice  work  in  front;  the  latter  is  surinoiinte<l  by 
an  artistic  relief  in  white  and  blue  china.  The  hemispherical 
ch.nideliers,  six  in  mimlier.  in  the  middle  line,  are  artisiiciUy 
worked  out  with  glass  prisms  in  gilt  metal.  Two  doors  at  the 
after  end  le.id  to  the  open,  and  between  the  saloon  and  the 
entrance  is  situated  a  roomy  pantry.  Aft  of  the  house  is  a 
companionway  for  maids  and  servants,  a  skylight  and  a  hand- 
driven  capstan.  Over  the  quadrant  and  tiller  is  a  large  wooden 
grating,  and  over  the  rudder  head  is  mounted  a  spare  steering 
gear.  The  six  boats  hang,  as  shown,  outboard  in  davits  all 
around  the  ship,  the  outfit  consisting  of  one  aj-foot  steam 
launch,  one  pinnace  of  j8  feet  and  two  of  2S  feet,  one  21-foot 
life  lioat  and  one  l5-ff>ot  dinghy. 

Under  the  main  deck  the  hull  is  divided  into  seven  water- 
tight compartments  by  six  bulkheads,  of  which  two  are  new. 
Forward,  between  the  first  and  second  bulkheads  on  lower 
deck,  are  lierthed  crew  and  petty  officers,  the  space  being  28 
feet  in  length,  and  beneath  this  deck  are  also  arranged  spare 
lierths  for  crew.  Then  on  the  lower  deck  are  located,  in  the 
next  watertight  comparlment,  ten  brgc  staterooms  for  the 
gentlemen  of  the  court.  The  rooms  arc  carried  out  all  in  the 
same  manner,  completely  in  dull  white,  the  upholstery,  carpets 
and  curtains  varying  in  colors  with  each  room:  the  light  jwrts 
are  Lirge  and  square,  while  steel  coverings  with  circular  glass 
are  hinged  outside.  This  compartment  occupies  38  feet  6 
inches  in  length,  and  the  next  j6  feet.  Iferc  is  first  arranged 
a  separate  accommodation  for  a  prince,  consisting  of  a  sleep- 
ing rot)ni,  bath,  toilet  and  entr.ince  with  staircase  to  main  deck. 
The  sleeping  r<v)m  is  carried  out  in  the  same  tasteful  manner 
as  before  mentioned  for  the  suiie.  Then  follow  rooms  for  the 
king's  rnok.  the  iiiiartenna>-ler—ert'ianl.  and.  cln<c  to  for- 
ward engine  bulkhead,  the  servants'  quarters.  I'nder  lower 
ileck  in  this  comparlment  arc  Iwrthed  llic  firemen,  wilh  pa-^^age 
to  main  deck  by  means  of  the  Iriinkcd  ladder,  .ind  to  the  en- 
gine room  through  a  watertight  door.  The  engines  and 
boilers  then  take  up  60  feet  of  the  length.   The  living  rooms 
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fipr  tlM  ngr*i  family  occupy  (he  remMniflg  two  uBinpiirti— m 
aft,  nwuuring  jB  and  44  feet,  respectively. 

Hm  to  first  the  roomy  entrance  hall,  in  white  all  over,  with 
the  staircase  to  main  dedc,  and  doora  opentnc  to  the  royal 
Mioon.  to  the  itatcnwou  for  the  crown  prince  and  crown 
princes*,  to  a  room  for  a  priaeeM,  two  raont  far  tadica  in  at* 
tendance,  a  room  for  two  maid  iervaata,  aa  also  to  two  toilala, 
and  the  trunk  to  sp:u-r  btlow.  These  staterooms  are  all  car- 
ried out  in  the  iainc  iiiamier  a5  mentioned  above  for  the  suites 
and  the  prince  foraanl.  In  the  riKini<  for  the  crown  prince 
and  crown  pritu-(-5->  arc  small  bath  tuli^  arraiiRcd  in  the  floor, 
covered  with  liap  dixjrs  and  the  iar;>il?.,  when  not  m  me. 

The  royal  saloon  is  a  very  ailraitivc  room.  The  walls  are 
painted  dull  white,  and  the  ceiling  white  enameled,  the  pantl- 
mg  and  molds  being  covered  with  carved  reliefs  and  lists. 
OifOlUt  the  swinging  doors  from  the  entrance  hall  is  placed 
a  treat  aUcfOiictl  pionrain  acarved  white  frame,  between  the 
doon  Itadnv  to  dia  Ua^t  and  queen's  steeping  roatna,  and  on 
both  sides  of  the  swing  doors  are  sitnated  the  steam  radiators 
covered  by  small  sidebearda  with  uaifala  tops,  and  anrrors 
over.  The  fumittire  is  «anied  oat  fai  poiHihcd  leoMm  wood, 
with  upholstery  in  yellow  damask. 

In  two  cormrs.  as  shown,  arc  arranRed  large  sofas,  tables 
and  chairs.  In  ano'.lier  corner  is  a  writing  desk:  a  piano  is  also 
plaocil  in  this  room,  and  undrr  ihc  large  panitiii>;  nir-ilM  nnl 
are  a  sofa,  with  table  and  ami  chairs.  The  soft  and  dfltcatc 
Smyrna  carp<-t  is  siUow.  at.ii  -  i-:  .A-m  the  silk  curtains  for 
the  vi'Jari-  side  lights.  The  ilkiminalion  consists  of  three 
charuii  lids  as  in  the  dining  saloon,  and  .several  artistic  metal 
standing  Lamps.  As  shown  in  (diotograph,  the  whole  impres- 
sion of  this  room  is  very  aKrecable,  light  and  comfortable; 

The  doora  from  this  nlooo  to  the  royal  sleeping  rooms 
lead  through  the  after  wamtii^t  bulkhead,  and,  hidden  in  the 
paiMiii^  we  here  arraiiBed  two  horiaontal  alidiiv  waieitii^t 
doon  worked  aniomaticalhr  from  (he  nahi  dedk.  These  two 
sleeping  rooms,  being  rnrricd  out  both  in  paUshed  elm,  are 
almost  identical,  but  the  placing  of  the  furniture,  carpets  and 
curtains  i  i;iir  of  upholstery,  arc  vririr.!     In  the  Wing^s 

room  the  iiplioistcry  is  in  striped  olive  green  silk,  and  in  the 
qnecn's  room  in  wtutc  and  light  bUie,  tin;  color  of  carpets  and 
silk  curtains  corresponding.  The  cfiling  is  white  enameled, 
an  I  the  side  lights  are  s<n-:iri-  l)\ir  iV.o  king's  berth  is  placr-J 
an  old  compast,  arranged  in  a  metal  crown.  It  was  given  a 
long  time  ago  to  the  bte  King  Christian  IX.,  by  a  fisherman. 

Just  abaft  these  rooms  are  situated  a  toilet  on  each  side  and 
a  nwnir  halli  anddd^  and  on  the  port  aide  two  large  ward- 
robes far  the  royal  use;  anothcrtoUct  for  servants,  a  room  for 
the  kfaii^s  valet,  and  finally  the  ebove-OMntioncd  room  for  the 
queen's  maid  servants,  in  the  end  of  the  former  royal  saloon. 

The  heating  is  by  steam  throtighOH^  and  hi  every  watertight 
lompartment  is  placed  an  electric  Can,  takHif  Ae  heavy  air  at 
the  floor,  the  new  air  coming  in  at  the  ceiling  through  down- 
cast vcnlilati  r-  i  Iil  spaces  below  lower  deck,  where  not 
othcrwiM'  inriitioncd,  arc  used  for  stores,  provisions,  wine*  and 
water  tanks ;  white  a  mesB  rooffl  foT  petty  oficcrs  and  officials 
is  arranged  f'  ".v  inl 

The  two  I  111  i  I  ncr  masts  are  again  used,  but,  while 
formerly  carried  through  the  deck  houses  to  main  deck,  they 
are  noiir  placed  in  sockets  on  the  tops  of  the  houses.  Awn- 
ings are  carried  all  fore  and  aft  over  main  dedc.  The  buU  is 
black  painted,  with  gilt  carved  ornamentals  fore  and  aft,  as 
also  oo  the  wheel  boxes,  the  deck  erections  being  white 
throughout.  The  whole  appearance  of  the  little  craft  is  very 
handsome,  and  as  it  is  intended  for  navigation  only  on  the 
closed  waters  among  the  Danish  "hundred  islands,"  it  is  well 
fitted  for  its  p',;rpo~l■^- 

Finally  we  have  the  results  of  the  4-hoar  trial  trip  in 
Ang^i^t,  1937,  and  the  indicated  horsepower  for  varying 
speeds,  viz: 


Draft  forward    9  feet  6  iadtes 

Draft  aft  (mean  9  feel       hiehes)  w  feet  J  hiches 

DlijplnoBment  .•..••♦»•♦,.......   i^otistans 

SpMd  in  iMolai...^   13x4 

Revolutions  per  minute    300 

Slip  in  percent   .22.08 

Boiler  prcMure,  pound*  per  square  inch....  ys-S 

Vacuum  in  inches  ,  34 

Total  indicated  horsepower   9,17 

Coal  consumption  per  hour   3,380  pounds 

Water  consumption  per  hour  20JCI0  " 

Coal  consumption  per  boTsepowcr-hour  a.sS  " 

Water  consumption  per  nnit   217  " 

Evaporation  of  water  per  pound  of  coal. .. .  8,53  " 

Admiralty 

Speeds.  Revolntiona.  L  H.  P.  Coefl&denL 

8  1S.0  am  3S4 

9  ao.3S  176  87S 

10  23.6  38B  974 

11  35.0  $36  a6« 
"                                 m  a4i 

n  937  m 

'3-2  4  000  n^ 


inasivt  euwss  or  rs«n>M(*iie>  or  the  BASNirnoa. 


The  curves  show  graphically  the  result  of  these  progressive 
trials,  the  pcrfurniaiii  e,  as  indicated  by  the  admiralty  cdiiTi- 
cient,  being  very  good.  The  fuel  endurance,  based  on  the 
4-hoL;r  rnn,  appears  to  be  about  1.300  naiitic.il  tni'.i  s  at  a  speed 
of  13.04  knots  The  most  ccunotnical  speed  i.s  from  9  to  9K 
knots.  The  ii^dcx.  according  to  which  the  power  varies,  as 
compared  with  the  speed,  is  only  3^2  from  8  to  9  knots,  be- 
ooiiiiiig  3.47  between  ti  and  la  knots,  and  3^  between  la  and 
13  knots. 


Notice,— On  page  lay  of  our  March  number  there  was 
published  by  inadvertence  an  article  which  nrw  appfars  to 
have  been  copyrighted  and  published  by  /:<igi)icfri>i.£;  1  Lon- 
don), 0,t  4.  1907.  This  was  furnished  us  as  an  original 
•irticlc  covering  the  Crocco-Ricaldimi  Ir,  .irnplioic.  and  was 
accepted  m  good  faith.  We  regret  that  lU  pubitcatton  has  put 
11;  in  a  bad  ligh^  and  extend  herewith  oar  acknowledgments 
to  Eitginetriag. 
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In  September  and  October  of  1907  we  published  an  extentive 
description  of  five  light  vessels  built  for  the  United  State* 
Govcrnir.cnt  by  the  llarlin  S:  Hollin^'.w. .rth  Corpfjration, 
Wilmingion,  DeL  The  lighthouse  board  has  been  (jood  enough 
to  tiiniish  tt>  wllh  ddaila  of  Uia  Mali  «f  one  of  tiuw  fire 

The  ship  has  a  length  over  all  of  135  feet  9  inches,  a  knsth 
on  the  waterline  of  it2  feet  11  inches,  i  molded  beam  oi  27 
feet  and  a  mean  draft  on  trial  of  13  fcct  1  iodi.  The  trial  took 
place  in  the  IMaw«re  Rhrer  Nov.  ga,  1907,  and  the  diqilacc- 
Dunt  (fbcah  water}  wa*  576  tnnt.  Tke  block  coefficient  tan* 
0579^  and  die  mtted  cnrfoee  4,740  (Quajre  feet 

Then  it  oafi  eompotmd  engine,  driving  a  (oiid  tnir»liladcd 
pnpdler.  Tbe  engine  has  cylinders  16  and  31  indws  in 
diameter,  with  a  stroVe  of  24  inehes.  cutting:  off  in  (he  high- 
pressure  .It  (ill  i>i  :r<  :i!  Tlif  (li:i:u.;i  r  -if  piston  rod  is  3'A 
inches.  Tiic  sxiiiliiiK  dim  iii  llit:  siirf.:--.'  c-.rndcnscr  is  l.l6o 
Mjuare  feet  The  propeller  has  .1  d-.uiictcr  of  -  fcrt  ij  inches, 
a  pitch  of  10  fcct  and  a  pitch  ratio  oi  The  dcveioped  area 
is  2,328  square  inches,  and  the  projected  area  1,840  S4]uare 
inches.  The  ratio  of  projected  to  disk  area  is  0.371. 

Steam  is  furnished  by  two  boilers  exhausting  into  n  single 
!tack  4  feet  in  diameter  and  45  feet  hi|^  above  the  grate. 


sis^  of  thfte  nms'ln  each  (fireelton,  in  order  to 

the  revolutions  required  for  a  speed  of  10  knots.  The  mean 
of  all  the  runs  showed  a  speed  of  9.98  knots  with  I3S.7  revolu- 
tions per  minulc,  .-ind  .i  vlip  of  19. j  percent.  During  the  6-hour 
trial  the  maximum  koracpowcr  (ibscrvcd  wa5  394.  the  mean 
having  been  jao  horsepower,  ll'/o  rcvcilutions  per  miniile  and 
a  vacuum  of  2O.66  inches.  The  mean  steam  pressure  in  the 
X)ilcrs  was  98.6  pounds  per  square  inch. 
Fmir  sets  of  cards  are  shown,  one  set  being  tiken  during 


LixKncr  CAW*— uum-ruutiiui  cor  «fr,  nva-ucmns. 


These  boilers  are  of  the  gunboat  typ*>  working  under  natural 
draft,  and  have  a  diameter  of  9  feet  3  inches  and  length  ot 
Itf  fact  jM  indws.  The  working  pressure  is  i<xi  jx  and^  per 

aquaio  Indir  Tin  total  hcacini;  surf.-icc  i..  2,874  square  feet, 
with  a  gratte  area  of  7J  2  square  fcct,  giving;  .1  r;itio  oi  3926 
to  I. 

Two  sets  of  runs  were  made,  one  set  being  ovvr  the  meas- 
ured mile  (S.2&1  feet),  while  the  other  was  .1  n-hoiir  con- 
tinuous trial  at  full  fiowcf.    The  measured  nuie  trials  con- 
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the  (landardisitkiii'nin,  one  durmj:  the  6-lMUf  trial,  and  two 
sets  of  liilVed-up  cards  on  cut  dIT-^  of  f  i,  rtspeotivtlv. 

The  result*  corresponding  will)  tlit  <e  various  cards  arc  shown 
in  the  tabic. 

Observations  of  the  auxiliary  machinery  showed  a  mean 
revolution  per  minute  lor  the  circulating  pump  of  irji);  lor 
the  air  pump,  33 ;  for  the  f««d  pump,  18.6.  The  temperature  on 
deck  was  55  degrees  R,  with  the  fonowing  obsenrcd  tempera- 
turei  bdow:-  Engine  room.  80;  injection  water,  41^9;  out- 
bo«id  diadattt,  96A;  hot  w«ll.  ioz.b;  feed  healer,  158  degnt*. 
TIm  indicator  <ipritigs  lued  were  in  »ll  <»«s  <So  pounds  per 
indi  for  high  pressan  ami  »  pomds  for  low  pressnrc. 


the  ditnentiont  are  shown  on  the  drawing*,  bat  some  fntuf ea 

not  so  shown  may  be  given  here. 

The  rudder  frame  of  the  battleship  Ohio  is  made  of  wrought 
iron,  and  weighs  20.860  pounds,  The  total  weight  oi  the 
rudder,  including  filling,  is  43.448  pounds.  The  different 
items  outside  of  (In  -r  iin.«  include  the  top  i  l  i  r,  1  ;,-o  ■.uni?; 
center  plate,  2,015  pounds,  and  bottom  pkiic,  -•.i-'is  pounds. 
The  pintles,  with  composition  »Iceveij.  account  lor  1.444 
pounds;  the  Oregon  pine  Ailing  for  33S9  pounds;  the  angle 
and  plate  sti^eners  inside  the  rudder  lor  7>B  and  5<j6  pounds, 
respectively;  while  smaller  itema  make  up  the  total  Thi* 
rudder  has  a  maximtim  height  of  15  feet  ii^  iiKhca  and  a 
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A  FEW  CONSTRUCTIVE  DETAILS. 

Throitgh  the  courtesy  of  a  correspondent,  we  are  enabled 

to  present  a  number  of  details  of  rudders,  ruiiJrr  irsines, 
spectacle  frames  ar.d  propeller  Struts,  sicering-gtat  deiails, 
sterv.  p.  sis  a:;.l  n ,  111 s,  :ain  -i.  rji-,  bilge  keeli  and  hawse 
pipes,  ihese  coicr  Pacitic  coast  practice  in  both  warships 
and  tnercantile  vesscl.s,  and  are  thoroughly  up  to  date,  most 
of  the  designs  having  been  nude  witliiu  the  last  seven  or 
eight  years. 

RUDtlERS  AND  FHAVIfi. 

Four  examples  are  given,  they  being,  respectively,  from 
the  Amcricjn-Hawaiian  Stestrijliip  Cr.rriinny's  steamers 
Mtskan  and  Cahmbian,  the  United  States  cruiser  MUwaukee. 
the  armored  cruiser  California  and  the  tirsl-cliss  battleship 
Oilwe.  The  warship  rudders  are  alt  balanced  and  arc  01  similar 
fom,  Reiereitce  to  (he  drawings  will  show  how  radically 
fbe  ateamahip  rudder  dificrs  from  the  others.  In  general, 


total  fore  and  ait  length  of  19  feet  4  inches,  of  which  12  feel 
10  inches  covers  the  portion  aft  of  the  axia.  The  rudder 
stock  has  a  diameter  of  18  inches,  and  ia  itted  with  a  brass 
ileeve  19  ipdiea  la  external  diameter.  Hit  total  Inight  ol 
the  nddcr,  IndtUtof  atndt,  k  19  feci  tiM  htdwi. 

The  mddcr  of  tlie  Mtskm  ie  of  cast  ateei,  with  a  rodder 
stOi^  of  wToo^  ated,  the  latter  weii^iing  6.166  pounds. 
The  ttem  frame  is  of  wronght  iron,  with  a  weight  of  33.900 
pounds.  The  rudder  stock  has  a  diameter  of  loli  inches, 
and  is  fastened  to  the  rudder  by  means  of  a  palm,  34  inches 
wide  and  30  inches  deep.  Connection  is  made  by  means  of 
eight  turned  bolts,  2ii  inches  in  diameter  and  located  on 
two  vertical  Iir  s  1"'  inches  apart.  The  backbone  of  the 
rudder  has  a  diameter  .11  the  head  of  JOl^  inches  and  at  the 
foot  of  8  inches  The  rudder  pintles  have  a  net  diameter  ol 
5'i  inches  and  a  diameter  over  bushing  ol  6>S  inchct.  The 
total  height  of  this  rudder  10  top  of  palm  ia  93  feet  S  inclica: 
the  length  of  the  stock  is  iB  icet  3  inches. 
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I'he  rudder  oi  the  UUwankte  consists  of  s  stock  of  forged 
steel  wtighiiig  10^179  pounds;  a  rudder  frame  in  two  picen, 
of  whicli  the  forward  part  weighs  a6fi$i  pounds,  and  the 
alter  pari,  2^50  pounds:  stiffening  and  site'plates  Md  tnglet 
aggregating  91,040  poands;  fiiiing  of  Oreeon  pine  and  a  com- 
position  of  one-half  tar  and  nnc-hn!i  i  itcli.  amounting  to 
6,167  pounds,  and  otficr  items  niakintj  in;  a.  total  of  $6,591 
(Himvlv.  TtH-  ^tfni  ]>'>-t  \vii(!li>  ,li)-joo  iK)un<i».  and  is  of  cast 
»tccl,  The  cast-Ntctl  countrr-ca^tinir  accounts  for  1.900 
(loimds,  and  tlic  watcrtitilit  ^latid  for  l.2i6  ;>oiinds  The 
maximum  lirtRlu  of  ilii^  niddi-r  is  30  (tef,  the  total  length 
being  i~  iect  4  inches,  5  feet  4  inches  01  which  is  forward  of 
the  axis.  The  rudder  stock  has  a  diameter  of  21  inches,  and 
IS  fitted  with  a  sk-tvc  of  an  outside  diameter  of  ti  inches. 
The  inner  diameter  of  the  watertight  icland  is  so  inches.  The 
outside  plates  are  of  ij-potind  steel.  The  toui  area  of  (ht 
rudder  is  aj3-74  sqtiare  feet,  of  which  308.96  square  (eet,  or 
88l7  percent,  is  aft  of  the  axis.  The  center  of  gravity  w  $.19 
feet  aft  of  the  axi*.  and  8  08  fret  .tbove  the  bottom. 

The  rudder  of  the  CtiUforma  <hlT<  rs  (torn  those  <jf  the  other 
two  w.irsliips  inciitioned  in  that  the  lop  line  is  horironi.'»l.  in- 
stc;!rt  <if  iollowinc?  the  shape  oi  the  bottom  of  the  ship  ait  of 
the  rudder  axi?.  This  rudder  has  an  area  of  ^49  square  feet 
and  a  total  weisht  oi  ^X0-~  pounds.  The  stern  post  weighs 
j'l.^Sii  jii.iiniK,  l;vii'K  'It  c;i-(  -:rrl,  wliilc  llie  counter-casting 
weiKhs  g.rxxi  p<riind5.  The  total  weight  oi  the  rudder  in- 
cludes two  irnme  eastings,  oi  which  the  forward  one  weighs 
24.553  pounds  and  the  after  one  1.87;  pounds.  The  stock 
weighs  8.o.^-  pounds:  the  side  plating.  7.005  pounds;  the  plate 
and  angle  stiffencrs,  2.008  pounds;  the  filling  of  Oregon  pinc^ 
with  a  eeinpoiitton  eonititini  hilf  of  tar  and  half  of  pitdi, 
weighs  6hti90  poands;  smatler  items  malee  op  the  total.  Of  the 
total  area  of  this  ri)ddcr,  aopSa  square  feet,  or  84.3  percent ,  is 
aft  of  the  axis.  The  center  of  gravity  of  the  rudder  is  5.14  feet 
aft  of  the  axij,  and  7.04  feet  above  the  lower  edge.  The  total 
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hdcbt  ol  the  rudder  is  15  feet  8  inches,  while  the  bottom  is 
looted  6  incliea  above  the  molded  buc  line  of  the  ahip.  lb* 
extnme  Icngdi  cf  the  nddcr  it  »  f«t  6  iadws,  «f  wlikli  7 
iect  U  fonpwd  of  tfae  asdi.  Tke  alter  il^  «f  the  inMcr, 
wliidi  ts  vertical,  it  •  feet  9J4  inehca  forwd  of  tlie  efter  end 
of  the  waterline  of  the  ship,  whereea  in  the  case  of  the  Mxl- 
wttubee,  the  rear  edge  of  the  rudder  is  in  line  with  the  after 
end  of  the  watvlinc.  T'rr  <ijr  plating  of  the  CoUftniMl'l 
rudder  is  15  pounds  per  square  foot 

(T«  ftr  CottlfiHMitf.) 
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Uii«th  between  perpendiailan   niUs  34a, 

Greatest  molded  breadth   14.17  4&9 

Diyth  to  mill  deck   &4* 

Hciiht  of  Uirret  dedt   19  &• 

Breadth  of  turret  deck   74 

Area  of  immersed  midship  section   Ii0i7, 

Area  of  loadwatcr  plane    I>907-8  I4i08(V 

The  bonkers  bold  soo  tons,  aad  the  ship  ctin  be  coaled  from 
either  the  turret  deck  or  the  ifaeher  dedi;  On  the  latter  i«  m 
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Tho  Qcrman  Ore  Steamer  Narvik. 

KV    E.  OUUeLAVCS. 

This  ship  i<  the  tirst  turret-deck  steamer  biiilt  in  Germany 
on  the  pniK'iplr  50  largely  di-vflnpij  l>y  WtHi.ini  Doxfunl  & 
Sons,  Sunderland.  It  has  been  in  scrviof  since  the  end  of 
igos,  and  during  ihis  time  h.-is  shown  that  the  construction 
and  deti^  were  well  canirrl  out.  The  krcl  of  the  Xan-ik  was 
laid  in  August,  tgot,  at  the  Knipp  Gcrmania-Werft.  Kiel ;  the 
ship  was  bumched  April  af,  X905t  and  made  ber  first  trial  trip 
under  bslbst  an  Aug.  a.  1905.  The  contract  speed  of  t>.5  knots 
was  reached  on  the  measured  mil«,  in  spite  of  heavy  weather, 
srith  a  mean  of  1.730  horsepower. 

The  ship  h  A  .<iin$;lc-screir  steamer,  built  according  to  the 
re»iuirrnif lU-  of  (lie  Gcrm.in  Lloyds  to  class  :no  .\  !.  (E),  and 
i*  built  of  .steel.  She  h:is  a  capacity  oi  aWi  U  6,000  tnns  of 
cargo,  and.  with  full  bunkers  anri  complete  outl'it,  has  a  draft 
of  6.86  meters  (22  feet  6  inches).  This  corresponds  with  a 
displacement  of  cubic  meters,  OT  8^  lonSL  The  main 
dimensioiis  arc  as  follows: 


hitch  forward  of  the  engine  casing,  in  which  .1  chute  has  been 
built,  in  order  to  fill  the  lower  burkcr;  directly.  From  the 
turret  deck  the  coal  can  be  delnri  j  into  t  .;-  chute  through 
liiriKed  doors.  Besides  this,  coaluij;  scuttles  have  been  pro- 
vided on  the  deck  outside  the  mrret  proper.  The  second  hold 
may  be  put  in  connection  with  the  fire  room  by  means  of  a 
vertical  watcrti|ht  sliding  door,  ao  that  it  can  serve  a^;  a  re- 
serve bunker.  The  ship  can  carrr  *  total  of  4,300  tons  of 
water  baUatt,  of  whidi  ij6qo  tons  are  in  the  double  bottom. 
The  net  and  grou  register  tonnage*  are  respectively  3Sn  *^ 

In  designing  the  separate  portions  of  the  structure,  the  ship 
follows  the  normal  reqniremcnts  of  the  Gemun  Lloyds,  bttt 

lu  .some  particulars  deviates  from  them.  These  are  especially 
in  the  greater  height  of  the  double  bottom,  and  in  the  pro- 
vision of  the  turret  deck,  whidi  calls  for  particul.'ir  considera- 
tion. The  thickness  of  the  inner  bottom  was  regulated  with 
due  regard  to  thr  r.n-A-  \v  ii;  t  of  a  carload  of  ore.  which  it 
was  required  could  be  dumped  in  bulk  into  the  hold.  On  that 
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account  the  double  bottom  is  divided  into  square  compan- 
cnents  on  the  longitudinal  system.  Under  the  hatches  the 
double  bottom,  which  is  covered  with  pitch-pine  planks,  65 
millimeters  (2'/}  inches)  thick,  is  strengthened  by  a  doubling 
of  fir.  In  order  tvot  to  limit  too  much  the  size  of  hold,  the 
stanchions  under  the  hold  beams  are  placed  only  at  the  ends 
of  the  hatches,  and  are  made  correspondingly  stronger.  The 
outer  skin  is  joggled,  and,  in  order  to  save  weight,  the  angle 
bars  are  replaced  as  much  as  possible  by  flanges. 

In  the  design  of  the  ship,  the  principle  object  in  view  was  to 
give  the  greatest  possible  celerity  to  the  operations  of  loading 
and  unloading.  For  each  of  the  four  holds  there  are  two 
cargo  booms  and  two  witKhes.  In  addition  to  this,  the  largest 
hold  has,  for  the  purpose  of  loading  and  unloading  as  quickly 
as  the  others,  an  additional  two  cargo  booms  and  two  winches, 
the  former  being  mounted  on  two  king  posts  just  forward  of 
the  bridge.  This  makes  a  total  oi  ten  airgo  boom^  and  ten 
winches.  Of  the  two  winches  in  each  set,  which  stand  side 
by  side,  one  is  used  for  raising  the  li^d,  which  is  carried  m 
buckets  supported  by  three  chains,  while  the  other  takes  rare 
of  the  swinging  of  the  booms.  For  this  purpose,  the  rope  con- 
trolling this  swinging  is  carried  over  the  pulley  of  the  sta- 
tionary boom ;  for  it  is  arranged  so  that  each  hatch  can  be 
emptied  from  only  one  side  at  a  time 

In  order  lh.it  the  ship  may  be  .irrangcd  for  carrying  grain, 
the  turret  tanks  may  also  be  used,  through  the  medium  of  the 
large  hatches.  For  this  purpose,  also,  small  hatches  or  lo-tding 
chutes  have  been  fitted  on  the  deck  outside  the  turret.  In  the 
outfit  of  boats,  particular  interest  lies  m  the  fact  that  the  boats 
above  this  outer  deck  may  be  brouKhl  down  to  the  turret  deck, 
and  the  davits  here  have  been  given  urtM  Mrength,  They 


naturally  may  be  swung  out  much  farther  from  the  ship's  side 
than  would  be  the  case  with  davits  above. 

The  officers'  quarters  arc  separated  from  the  engine-room 
crew.  The  first  arc  alongside  the  captain's  quarters  forward,  in 
two  deckhouse*,  one  alwve  the  other,  which  contain  also  the 
saloon,  spare  rnom,  toilet  and  hath.  The  crew  and  stewards, 
cook,  etc.,  are  also  in  two  structures,  one  over  the  other,  which 
are  further  aft,  and  in  the  neighborhood  of  the  engine  rooiiL 
The  crew's  mess  room  is  in  the  same  structure.  The  com- 
mander's bridge,  which  reaches  over  the  full  breadth  of  the 
ship,  is  protecte<l  by  a  solid  substructure  agaiitst  a  heavy  sea. 
This  serves  to  cover  storerooms,  signal  lights  and  companion- 
ways.  The  ship  may  be  steered  from  cither  the  upper  or  the 
lower  bridge.  A  reserve  hand-steering  deWce  is  located  on  the 
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poop.  Tli«  >li-iim-»tccrin|{  oiilfil  is  in  the  tnrrct  Jcck  on  a 
platform  opening  above  the  enicine-rooin  »haft. 

The  ship  is  driven  by  a  triple-expansion  eniiine  with  three 
cylinders,  the  diameters  of  which  are  respectively  600,  g-o  and 
1,600  millimeters  diM,  ^'i  and  6.')  inchcsl,  with  a  common 
stroke  of  1,150  millimeters  (j.H'i  inches).  With  a  steam  pres- 
sure of  13  atmospheres  (191  pounds  (piKf  per  srjnare  inch),  the 
revolutions  are  sevcnty-elRht  per  minute.  The  three  c>llndrical 
return-tube  boilers  have  altogether  a  heating  surface  of  550 
square  meters  (5.<)I5  square  feet),  and  a  grate  surface  of  16.5 
square  meters  (I7".5  square  feet).  The  ratio  is  thus  333  to  I. 
Each  boiler  is  siuKle  ended  and  has  three  corrugated  furnaces. 
Tlie  steam  used  in  the  auxiliary  machinery  is  exhausted  into 
the  main  surface  condenser. 


Meters.  Heet. 

I.enKlh  b«'tween  perpendiculars   112-77  37°- 

Maximum  width,  molded    15^3  5a 

Side  depth  below  main  deck   9.09  29.8 

Draft    7  32  34 

Displacement  with  loaded  bimkers  and  full  equip- 
ment  I  I.I  10  tons 


The  Sordsee  is  provided  with  a  coiitinnous  double  bottom 
I  14  meters  (45  inches)  in  height,  and,  in  front  of  the  boiler 
room,  alu^ve  this  double  bottom,  w  ith  a  deep  tank.  36.;  meters 
( 12  feet)  in  heiKht.  This  arrangement  was  chosen  specially 
with  a  view  to  the  use  of  the  steamer  for  the  transport  of 
ores,  as  the  centers  of  gravity  of  the  load,  as  well  as  of  tlie 
ballast,  arc  thus  raised,  decreasing  the  excessive  initial  sta- 


THiii  iiifOLrxxvcD  nnii.rK  or  tik  oi>u*ii  oi>-ca»tiko  STCAUtt  iia>viic. 


THE  OtmiAN    TV»rT   STUMU    XOIIDSCr   STZAUIHG  IX    •ALLAIT.  AT    UUHT    LOAD  UXI. 


A  LARGE  ORE  TRANSPORTINQ  STKAMER. 
ht  i>*.  Ainui  vtAtXKwii/. 

The  ore  transporting  steamer  Xortisrc,  was  recently 

built  by  the  Krupp  <ierntania-Wcrfi,  Kiel,  is  the  largest  tur- 
ret-deck steamer  of  the  (ierman  mercantile  fleet  in  the  lialtic. 
In  fiict.  while  being  mainly  doigned  as  sister  ship  to  the 
turret-deck  steamer  Xanik*  (ci>n>tnicled  .H  the  same  yar<Is) 
the  .Vordiiv,  which  built  of  Siemens- Martin  Mei-1  as  a 
»ingle-screw  \leanu-r  (or  the  highest  class  uf  (ierman  Lloyds 
under  the  lattcr's  s|H.-cial  survey,  surpasses  the  capacity  of  the 
former  ship  by  about  1,750  tons.  The  following  are  the  main 
data  of  the  vessel : 


bility,  and  thus  enabling  the  ship  to  perform  a  more  unifono 
and  steady  motion  in  the  case  of  a  rough  sea.  The  deep  tank 
will  furthermore  prove  valuable  in  the  case  of  sailing  with  bal- 
laNt,  enabling  the  propeller  to  be  submerged  entirely-  The 
bilge  keels,  60  meters  (197  feet)  in  length  and  30  centimeters 
{tj  inches)  in  breadth,  likewise  contribute  to  improving  the 
l>ehavi«r  of  the  slii|i  in  the  case  of  a  rough  sea. 

The  double  bottom  and  deep  tank,  inclusive  of  the  fore  and 
rear  peaks,  may  contain  an  aKgrcgatc  of  3,050  tons  of  water 
ballast,  which,  by  the  aid  of  the  powerful  pumping  plant  of 
the  ste.tmer,  can  lie  emptied  within  five  hours.  The  vessel  is 
di\ided  into  six  compartments  by  five  watertight  transversal 
bulkliea.S.  The  fore  and  rear  peaks,  as  above  mentioned,  are 
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tisrd  will)  tlic  double  bottom  and  deep  tank  for  the  storing  of 
water  ballast.  The  s<'cr>iul,  fourth  and  fifth  compiirtments  are 
used  as  hold,  while  tlie  third  contains  the  propellinK  machinery. 
The  engine  and  boiler  rooms  are  separated  from  one  another 
by  a  bulkhead  reaching  np  to  the  turret  deck.  In  front  of  the 
boiler  room  tia^  been  arranged  a  transverse  bunker  ot  about 
600  tons  capacity. 

The  engine  and  boiler  plants  have  likewise  l>eeti  constructed 
at  the  workshops  of  the  Gcrmania  shipyards.  The  main  en- 
gine is  triple-expau'.ion,  working  on  three  cranks,  with  cyl- 
inders 600.  980  and  i,6jo  millimeters  (33H.  and 
inches)  in  diameter,  and  1,150  millimeters  (a^H  inches)  in 
stroke,  and  is  provided  with  all  improvements  for  insuring 
economical  operation.    Three  cylindrical  tubular  boilers,  with 
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return  flues,  are  used  for  generating  the  steam.  The>e  have 
a  total  heating  surface  of  4S0  sipiare  melers  (5.170  square 
feet)  as  measured  on  the  water  side,  and  12  sfjuarc  meters  (l2g 
S4]uare  feet)  grate  surface;  the  ratio  being  40  to  1.  They  arc 
designed  for  a  steam  pressure  of  thirteen  atmo'pheres  {191 
pounds  per  square  inch),  and  provided  with  artificial  draft  on 
the  Howdcn  system. 

In  order  to  allow  of  a  rational  utilization  of  the  «liip,  special 
attention  has  been  bestowed  on  making  the  lo,idinK  and  un- 
loading plants  as  iwrfect  as  possible.  The  steamer  accord- 
ingly has  six  hatches,  each  of  which  is  6  meters  ( Ii)  feet  8 
inches)  in  length"  by  5.5  meters  ( iH  fret)  in  width,  and  tw^o  of 
these  are  used  for  each  hold  compartment.  Two  steel  masts, 
SS  meters  (108  fectl  in  height,  are  arranged,  one  forward 
and  one  aft :  each  of  these  carries  four  wooden  outriggers 
<cargo  I>ooms1.  In  addition,  there  are  provided  forward,  four 
loading  poles  (king  posts)  with  one  outrigger  eacli.  The^e 
twelve  outriggers  are  operated  by  twelve  steam  winches,  the 
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steam  supply  for  which  has  been  so  designed  as  to  allow  all 
of  them  to  work  simultaneously.  All  the  outriggers  are  bal- 
anced, the  pivot  of  the  outrigger  and  the  point  of  attachment 
of  the  load  being  situated  in  the  same  vertical  plane.  Means 
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have  furthermore  been  provided  for  allowing  the  pendants  of 
the  outrigRers  to  be  automatically  slewn,  by  displacing  their 
points  of  suspension. 

The  unloading  operation  is  further  accelerated  by  the  load- 
ing platforms  arranged  for  hinging,  one  of  which  has  been  in- 
stalled at  each  side  of  each  hatch,  giving  an  aggregate  of 
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twelve.  They  are  armnged  at  stich  a  distance  as  to  allow  the 
wooden  hatch  covers  to  be  used  as  well  for  the*e  platftvrm*. 
The  latter  are  used  for  rccctvini;  the  loading  b<ickets  tilled  with 
ore,  and,  on  the  other  hand,  fi>r  attaching  shoots,  through 
which  the  ore  is  conveyed  direttly  into  the  lighter  ships  placed 
alongside.  The  .subislantial  hauling  winch,  intended  for 
tnancuvring  the  vessel  and  lighters,  in  no  small  degree  con- 
tributes to  further  improving  the  efficiency  of  the  Iwiditig  and 
unloading  plants. 

By  the  aid  of  the^e  means,  the  whole  of  the  load  (//wo 
tons)  can  be  discharged  within  .16  hours  at  most,  while,  ac- 
cording to  the  experience  gained  in  connection  with  the  sister 
ship  Narvik,  the  time  limit  will  be  most  likely  reduced  by 
some  hours.  The  loading  from  railway  trucks  an  the  quay 
lakes  only  about  10  hours.  As  a  whole  wagon  load  (carload) 
of  ore  is  dumped  at  mu-e  from  a  considerable  height  into  the 
hold,  the  double  bottom  has  been  |irotected  by  substantial 
double  planking  within  the  range  «f  the  lo.iding  hatches. 

The  accommodation  provided  for  the  staff  and  crew  is  ex- 
ceedingly spacious,  anti  of  remarkably  tasteful  design.  The 
whole  of  the  fittings,  including  the  elegantly  designed  furni- 
ture of  the  drawing  room,  and  the  specially  well  upholstered 
captain's  rooms,  have  likewise  been  constructed  at  the  ship- 
yard. 

The  machinery  and  deck  staffs  are  strictly  separated  from 
one  another,  each  of  the  two  categiiries  having  a  mess  de- 
signed for  twelve  men.  which,  like  the  remaining  rooms  of  the 
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ship,  have  been  provided  with  electric  lighting.  The  cabins 
are  arranged  most  conveniently,  the  caplam  being  enabled 
from  his  berth  to  watch  anytliing  that  may  occur  on  the  navi- 
gating bridge,  while  the  machinists'  quarters  give  direct  ac- 
cess to  the  engine  room.  The  bridge,  extending  throughout 
the  breadth  of  the  ship,  is  protected  avfainst  breakers  by  an 
entirely  inclosed  sub-structure,  containmg  the  stairs,  as  well 
as  the  rooms  for  storing  the  signaling  lantenis. 

While  being  mainly  intended  for  the  transport  of  ore  be- 
tween the  Norwegian  tiarbor  of  Narvik  and  Rotterdam,  the 
installations  of  the  ship  will  en.iblc  her  to  be  used  as  well  for 
the  transport  of  other  goods  m  bulk,  such  as  coal,  corn,  etc 

In  connection  with  her  first  journey,  made  a  short  time  ago, 
the  steamer  far  exceeded  any  expectations  warranted  by  tlie 
excellent  results  of  the  trial  runs.  In  fact,  the  contract  called 
for  a  speed,  with  about  7,600  tons  load,  inclusive  of  the  bunker 
coal,  of  10  knots.  Instead  of  this,  with  a  surplus  load  of  356 
tons  (a  total  load  of  7,956  tons)  a  speed  of  1146  knots  was 
reached  downstream,  and  10.21  knots  upstream,  giving  an 
average  of  10,8.?  knots.  This  surplus  of  capacity  and  speed 
constitutes  a  remarkably  satisfactory  result,  considering  the 
displacement  of  the  ship,  and  especially  her  extremely  low 
coal  consumption. 


A  New  Trunk  Deck  Carco  Steamer. 

>*   SIMMMia  TAVLOL 

We  present  partiailars  of  the  steel  screw  cargo  steamer 

Romanby,  built  by  Ropner  &  .Sons,  Ltd.,  Stockton-on-Tees, 
lor  British  owners.  She  was  built  to  the  highest  class  of 
British  Corporation,  and  is  fitted  with  the  patent  improved 
trunk  deck  of  the  builders  with  clear  holds  and  deep  frames. 
The  dimensions  of  the  vessel  are: 

Length    365  feet 

Breadth   50  feet 

Depth    23  feet 

The  saloon  house,  with  accommodation  for  captain  and 
oflicers  and  a  house  for  engineers,  is  fitted  up  on  trunk  deck, 
with  the  crew  in  topgall.int  forecastle  and  apprentices  aft 

The  vessel  has  double  bottom  for  wMter  ballast  on  the 
cellular  principle,  also  in  the  fore  and  after  peaks.  The  dead- 
wcight-carr>'ing  capacity  is  about  6.100  tons  on  summer  free- 
board, She  is  fully  equipped  with  an  up-to-date  outfit,  includ- 
ing a  quick-warping  windlass,  stockless  anchors,  steam  steering 
gear  amidships,  with  powerful  screw  gear  aft.  The  appliances 
for  loading  and  discharging  expeditiously  are  very  complete, 
and  include  extra  derrick  posts  and  double  derricks  and  nine 
steam  winches,  steam  being  supplied  by  a  horizontal  multi- 
tubular donkey  boiler,  to  feet  diameter  and  10  feet  long. 

The  engine  is  of  the  triple  expansion  type,  with  cylinders 
25,  and  67  inches  in  diameter  by  45-inch  stroke,  and  of 
t.500  indicated  horsepower.  Steam  is  supplied  by  two  large 
single-ended  main  boilers,  if  feet  in  diameter  by  10  feet  6 
inches  long,  at  a  working  pressure  of  180  poimds  per  square 
inch.  These  boilers  are  fitted  with  Brown's  improved  patent' 
furnaces. 

The  Romanby  will  carry  6.aoo  tons  on  the  low  draft  of  21 
feet  4  inches.  She  has  very  clear  holds.  Her  frames  are  bulb 
angles  with  no  hold  be.ims,  wide  stringers,  or  quarter  pillars; 
a  few  center  line  pillars  are  fitted,  to  carry  shifting  boards. 
This  type  of  vessel  is  very  suitable  for  the  grain  trade,  as  the 
trunk  forms  a  permanent  feeder,  and  there  is  consequently  no 
danger  from  grain  cargo  shifting,  and  Ixigging  is  reduced  to  a 
ininimnm.  This  steamer  will  also  carry  timber  cargoes  very 
successfully,  as  the  space  within  the  trunk  secures  full  freight- 
age, and  the  trunk  forms  a  key  to  which  the  deck  cargo  is 
secured,  to  prevent  any  possibility  of  its  being  carried  away. 

4\  similar  steamer,  for  the  coal-carrying  trade,  is  fitted  with 
large  deck  water  ballast  tanks  situated  within  the  trunk,  which 
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make*  a  very  stradv  ship  whrn  in  light  trim  in  ruii>;h  wcvthw. 
This  coal  stcacner  has  two  hold*,  or,  if  considered  aeoaaatf, 
only  one  hold,  with  two  long  hatch**,  from  70  to  200  fleet  in 
length,  and  bam  37  to  3a  feet  in  breadth. 
TUt  type  el  pnlott  trunk  Btcamer  i$  dumed  to  be  l]ie  ideal 


c^irK"  ^,;rri!  t.  Iiumusi'  the  ships  are  self  trimming,  have  clear 
liiihls  iihl  nil  oljstriiclioiis,  involve  the  minimum  of  coal  biirii- 
iii^;  ch.ji>;i-5,  !ia\c  l.ir>;i  cubical  capacity  with  cither  single  «ir 
double  decks,  t,'ikc  a  very  high  pcrccnt,igc  of  cargo  per  net 
register  ton.  carry  water  ballast  in  trunk  tanks  well  in  from 
the  ship's  side  and  secure  from  external  damage,  permit  of  no 
damage  to  perishable  cargoes  from  condeniation,  hai'e  con- 
tiatuMis  h(rid  and  wide  hatehwayi,  have  veiy  ligbt  draft  for 
btfe  dcodweii^tt,  an  vccy  "lea^dndljr"  wbm  m  ballait  trim, 
and  are  tbe  casieit  micla  afloat  to  load  and  discharge. 

We  give  aeetiom  of  a  steamer  of  Ae  R»mmAy  tyft,  qie- 
cialty  adapted  for  coal  and  ore  carrj  lng. 


Tho  Cafc»  SteflflMT  Ediimgia. 

The  r.t  huHi^n  h  the  larne^t  of  the  ctnlilever  framed  top-side 
tank  steamers,  with  cimiplcte  shelter  ileck  for  horses  or  cattle, 
yet  b«iilt  hy  Sir  R.ivIiom  tiixon  CUmpatiy,  Ltd,  Middles- 
hroiiph,  and  has  heeii  de>i^;iicd  atui  constructed  to  fulfil  the 
\v{\  ^1  I'd  i'-  roqiiiremciits  of  the  extensive  coal,  ore  and  cattle 
trade  carried  on  hy  her  owners,  the  .■\dclaide  Steamship  Com- 
pany. Ltd..  of  Adelaide,  South  .Australia.  She  is  considered  by 
experts  to  lie  one  of  the  must  complete  and  up-to-date  cargo 
hr<ats  afloat. 

Her  leading  dimensions  are  40S  f<ct  in  length,  56  feet  twam, 
and  a6  feet  8  inches  molded  depth,  and  she  will  cariy  about 
.8400  loM  on  iter  assigned  loadUnc^  and  has  capacity  lor  over 
xtjoott  tons  nwBiuremcnt  cargo. 

Her  leading  features  place  thn  vessel  among  the  meet  ef- 
fectively equipped  cargo  boats.  In  the  first  place  she  will  carry 
a  deail  wrinlit  .jf  about  three  and  three-quarter  time*  lu-r  net 
register  !■  iiikikc  ihf  l  itter  beinft  2,245,  a"d  the  former  S.400 
ton*  on  J,?  I ' '.  I  1/  lu  hes  draft.  Her  w.itir-ballast  tanks  will 
contain  JI,.;no  1  of  which  1,350  is  placed  m  the  top-side 
tanks,  and  t'm-  remainder  in  double  bottom  and  peaks,  and 
when  the  vc^.^cl  is  to  sail  in  ballast  trim,  the  propeller  will  be 
immersed,  and  she  will  consequently  be  in  extra  trim  for 
speed  results  and  good  sea-going  conditioiL  Her  five  hatch- 
w«ys  ara  of  extraordinary  site,  all  being  30  feet  wide,  and  Ac 
longest  4a  feet  long.  She  is  a  poieet  idf-trimmcr,  and  her 
holds  are  absohitdy  dear  of  any  obitraetion,  Midi  as  banns, 
webs  or  pillars.  She  has  unique  hdSlSn  lor  loading  and  dis- 
charging her  cargo,  being  fitted  with  no  lesa  than  fourteen 
derricks  and  eight  gaflFs;  and  having  twenty-five  e.xtra  power- 
ful steam  winches,  which  will  enable  thirty-two  gangs  of  coal 
heavers  to  discharge  her  8.400  tnii>  o!  ci>;il  in  48  hours 

The  vessel  has  a  complete  shelter  ibck  all  fore  and  aft,  A 
large  steel  <leck  house  is  lillc!  c.u  shelter  ibck  :iiiin'.slii|is  for 
officers'  berths  and  sakion,  with  captain's  room  and  wheel  house 
above,  and  flying  bridgK  on  top  of  latter.  The  accommodation 
for  engineers  is  provided  in  a  large  steel  house  aft,  while  the 
crew  are  berthed  in  shelter  deck  aft,  and  cattlemen  in  fore- 
castle. Tbe  facilities  for  loading  and  dischaiging  the  cafigo 
consist  of  two  heavy  masts,  two  cime  potts,  sad  carfo  qwn. 
There  are  six  derrides  and  four  heavy  ^ilFs  on  eacb  mast.  Ae 
two  center  derridta  being  equal  to  a  worldng  load  of  lo  tons, 
while  tbe  four  aide  derricks  will  lift  8  tons  each.  On  each  gaff  are 
three  special  gins  for  whipping  coal,  and  a  heavy  steel  derrick 
capable  I  if  I;ff  |,;  ji)  tons  i*  fitte<l  on  ibe  tiiainnia>.(.  Tii  work 
alt  this  ^i%ir  iliete  are,  around  each  m.i^t,  six  special  powerful 
steam  winchrs,  with  climlirs  S  b>'  i.>  imli!  -..  ami  a'^'i  four 
very  hc.nj  ami  spcciiiUy  i|eMx'"'d  ificin.iial  wmclus,  and  two 
ordinary  wmches  at  each  crane  p<i^t.  making  a  total  of  Iwenty- 
five  steam  winches,  including  a  very  heavy  warping  winch,  hav- 
ing cylinders  10  by  16  indies.  This  winch  is  placed  aft  in 
deck  house,  and  is  fitted  with  heavy  extended  warping  ends, 
and  on  the  nub  shaft  there  are  also  steering  chain  bands, 
fitted  so  that  the  winch  conid  act  as  steering  gear  if  necessary. 

Tbe  shdter  deck  and  'ttirecn  decks  are  especially  atranflcd 
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for  calllc,  horses  or  tnxips.  ami  a  complete  syslem  of  catile 
waicriiiK  arrangement  is  provided,  both  in  'tween  and  on 
shelter  decks.  Heavy  stanchions  arc  fitted  around  the  shelter 
deck,  at  suitable  distances  apart,  to  which  wood  framing  foi 
the  exposed  cattle  pens  may  he  attached.  The  vessel  is  other- 
wise very  complete  in  accommodation  for  officers,  crew  and 
cattlemen,  and  has  a  complete  in/>tallation  of  electric  light. 

Triple  expansion  engines,  which  are  placed  right  aft,  have 
been  fitted  by  Messrs.  Richardsons,  Wcstgarth  &  Company, 
Ltd.,  Middlesbrough,  having  cylinders  27'.  j,  44  and  "5  indies  m 
diameter,  hy  48  inches  stroke,  supplied  with  steam  by  four 
large  single-ended  boilers,  working  at  180  pounds  per  square 
inch.  The  trial  trips  pas>cd  nff  niDst  succexfnily.  the  vessel 
attaining  a  speed  of  1244  knots.  't1ie  ship  was  built  lo  the 
highest  class  in  the  British  Corporation. 


The  Largest  French  Cargo  Boat. 

This  steamer,  Mi  inam.  has  been  built  by  the  Palmer's  Ship- 
building Company  for  the  account  of  the  .Messagcrics  Mari- 
times.  She  is  the  largest  purely  cargo  steamer  of  the  French 
mercantile  fleet,  and  has  the  f<ilUiwing  |>.'irticulars : 

Length  over  all   456  feet 

Length  between  perpendiculars   411  feet 

Extreme  brcaclth   5.2  feet  5  inches 

Depth   molded   jij  feet  <)  inches 

Gross  register  tonnage   S4JOtons 

Deadweight  tonnage   1.^,000  tons 

The  steamer  is  given  the  highest  class  in  the  British  Cor- 
pornlion  Register,  and  is  built  to  Board  of  Trade  regulations. 


Tll>   lAlcr   CAMO  «TIAMt>  CCRVKOA.  II'ILT  IIV  SI*  ItAVLTOX  MXOW  •  C«Hr*IIV. 


TIIK  STTAlllillir    MCINAM,    TtlK    LAICrKT   CAIOO    STCAMrt    M.  V I  C 


Recent  figures  -how  that  the  British  navy  contains  active 
vessels  aggregating  t.5i»3.ogf)  tons,  or  42.4  percent  of  the  total 
accredited  to  the  seven  lending  na\.'il  powers.  The  United 
States  is  second,  with  517.77.S  tons,  and  ljt.8  percent.  France 
has  J^'>^..W  tons  and  I.VI  percent:  (icrniany.  4.15.77.1  tiMi«  and 
11.6  pereeni ;  Japan,  Mi-OTO  1i>ns  and  <).I  percent ;  Rifsia,  210,- 
(>i3  tons  and  58  percent,  and  Italy.  I.S''>..?IJ  tons  and  4  2  per- 
cent. The  four  continental  navies  contain  JJ05.110  ton*,  or 
^7  percent  of  the  total. 


on  the  deep  frame  and  girder  system.  She  is  rigged  as  a  two- 
masted  scho<incr,  is  titled  with  a  long  bridge  house  amidships, 
has  a  full  poop  and  topgallant  forecastle,  ami  three  steel  decks 
workeil  from  end  to  end.  The  ship  has  a  celluhr  double  bot- 
tom for  water  ballast,  and  is  divided  into  nine  watertight  com- 
partments. 

The  accorttmodaiions  for  the  captain,  officers  and  engineers 
arc  in  the  deckhouse  on  top  of  the  bridge  deck.  .Ml  accom- 
iiHxlations  arc  commodiously  and  tastefully  fitted  out.  The 
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main  'tween  decks  arc  11  frri  in  hclglu,  which  will  kivc  ample 
space  for  the  carr>ing  of  horses,  should  this  be  necessary. 
There  are  large  cargo  hatches,  and  thirteen  steam  winches, 
with  ample  derrick  accommodations,  one  being  of  30  tons 
caitacity,  two  of  to  lon»,  and  twelve  of  5  tons  each,  or  fifteen 
derricks  in  all.  They  are  iirovidcti  for  the  rapid  discharge  of 
the  cargo.  The  vessel  is  fully  equipped  with  modern  con- 
veniences, including  electric  light. 

The  main  engines  arc  two  in  number,  of  the  triple  expan- 
sion, three-cylinder  type,  the  cylinders  being,  respectively, 
a6,  45  iind  76  inches  in  diameter;  the  stroke  is  j4  inches.  The 
total  indicated  horsepower  i!(  1,700.  Steam  is  supplied  to  the 
main  engines  by  three  .cylindrical  boilers  of  the  nMial  type, 
being  15  feet  in  diameter  and  12  feet  in  Icnglh.  They  are 
fitted  with  the  Howdcn's  forced  draft  .system. 

This  steamer,  having  been  bnilt  to  get  the  subsidy  .iccord- 
ing  to  the  April,  iqofi^  regulations,  and  having  a  gross  register 
of  tons,  and  having  a  trial  speed  over  10  knots,  will, 

therefore,  get  as  "compensation  d'armemenl"  during  twelve 
years : 

fr.  0.Q4  X  3-OO0  tons  =  fr.  tao 
o.oj  X  24JO  tons  =  72.60 


fr.  I1//.60  per  day. 
or  fr.  6<).3j6  per  year.    During  the  life  of  the  subsidy,  this 
will  amount   (assuming  constant  operation)  to  fr.  H33JO32 
(£33.000  or  $160.58^). 


This  .steiinier  1*  given  the  highett  class  in  the  French  Ve- 
ritas. She  ha.s  been  built  on  the  deep  frame  and  girder  system, 
and  is  rigged  as  a  two-masted  scliooner.  There  are  three 
decks  worked  from  stem  to  stern;  above  the  main  deck  there 
is  a  tup  gallant  forecastle.  55  feet  in  length,  in  which  the 
crew,  the  petty  officers  and  stewards  arc  berthed. 

Amidships  there  is  a  long  bridge  house,  iRz  feet  in  length, 
in  which  accommodations  arc  provided. for  lifty-scven  first 
class  passengers  in  very  roomy  cabins ;  the  statcroomi  being 
situated  in  the  bridge,  on  the  bridge  in  deck  houses,  and  als4i 
ill  deck  houses  above  that  again.  The  dining  saloon  is  at  the 
front  end  of  the  bridge,  and  a  drawing  room  and  a  smoking 
room  are  also  provided,  with  several  "en  suite"  riK>ms.  The 
furnishing  and  outfit  are  severely  plain,  Imt  they  are  especially 
suited  for  hot  climates.  Accommodations  arc  also  provided 
for  steerage  passengers,  who  will  be  located  in  tlic  tirst  'tween 
deck.  .\ft  there  is  a  full  poop,  with  accommodations  for 
ofhcerji  and  a  few  passengers;  the  (loop  has  a  total  length  of 
S3  feet  6  inches. 

The  ship  is  divided  into  eleven  watertight  compartments, 
and  a  mniplete  cellular  double  bottom  extends  from  end  to 
end.  The  total  capacity  of  water  in  this  <loublc  Uittom  is 
\,323  tons;  fr)re  anil  aft  in  |>eaks  .2to  tons,  ,ind  in  s(i«cial  holds 
amidships  l.g8>  tons  of  w.-iter  might  Ih-  shipped:  the  total 
water  carried  on  Itallast  trim  therefore  is  3.514  tons,  which 
allows  good  seawortliiiie<:s  to  the  ship  for  ninning  long  dis- 
tances on  ballast. 


nir  MiMisinr  mm.i(  hi  ha,  pcllv  Lu.ttscn  wiin  ».u»»  raxi  ot  cdal. 


A  Large  French  Steamer. 
BT  J.  c.  ru. Tea. 

The  steamship  Malic.  iHiilt  to  the  order  of  La  Compagnie 
des  Oiargenrs  Rcunis.  of  Paris  and  Havre,  by  Swan.  Hunter 
&  Wigham  RichardMin.  Wallscnd-on-Tync.  is  the  first  mer- 
chantman of  the  French  fleet  built  especially  for  an  all-around- 
the-world  service. 

This  steamer  has  the  following  particulars: 

Meters    Ft.  Ins. 


Length  between  perpendiculars   147.21  483 

Breadth   it>.95      55  8 

Depth    10.36  34 

Draft,  full  loaded   7.32  24 

Gross  tonnage  (tons)   8.321 

Net  tonnage  (tons)   S.606 

Deadweight  capacity  (tons)   9..soo 

indicated  horscjiower    5.800 

Mean  full  speed  on  trials  (knots)   14,5 


The  main  'tween  decks  are  very  high,  which  allows  the  car- 
rying of  horses  or  cattle.  The  handling  of  the  cargo  has  been 
■ifiecially  well  studied.  There  are  not  less  than  fourteen 
piiwerfnl  winclu"..  with  latent  type  of  derrick  <iccommodations ; 
the  most  pimirfiil  winch  can  lift  40  tons,  and  the  smallest  5 
tons.  Fvor>  thing  has  l»«en  designed  for  a  quick  discharging  or 
loading  of  the  cargo. 

The  ship  is  fully  equipped  with  the  mnsi  modern  conveni- 
ences, including  electric  li^ht  and  a  complete  refrigerating 
plant  on  Hall's  CO»  system,  which  allows  the  ship  to  carry 
|H'ri«linl>lr  cargo. 

The  \e->sel  is  profiellcd  by  twin  screws,  driven  by  two  en- 
gines of  the  triple  expansion,  three-cylinder  tyj)e,  which,  at 
ninety  revolutions  per  minute,  have  developed  an  average  of 
J.800  indicated  horsepower.  The  contract  conditions  as  re- 
gards speed  were  somewhat  severe,  the  vessel  h.iving  to  run 
for  a  4-hour  full  power  trial,  and  subsef|ueutly  a  24-hour  con- 
stimplion  trial.   On  Sept.  i  last,  during  the  former,  the  mean 
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indicated  horsepower  developed  considerably  exceeded  the 
guaranteed  power:  the  J4-hoiir  trial  was  equally  sitrce^sfiil, 
the  vessel  attaining  a  mean  speed  of  over  14'i  knots,  the 
frnaranleed  s|M;«d  IjeinR  only  ty  i  knots. 

The  main  engines  have  cylinder  diameters  of  25'/j,  43  and 
70  inches,  and  the  stroke  is  48  inches.  The  main  and  auxiliary 
engines  receive  steam  from  six  cylindrical  U)ilers  of  the  usual 
type,  being  II  feet  <)  inches  in  length  and  IS  feet  .?  inches  in 
diameter;  there  arc  18  furnaces.  The  lotal  surface  of  grate  is 
366  square  feet,  and  the  healing  surface  15.660  square  feet, 
giving  a  ratio  of  42.H  to  i.  The  boilers  are  fitted  with  llow- 
den's  forced  draft  system.  The  normal  pressure  in  the  boilers 
is  300  poimds  per  square  inch. 

The  steamer  came  to  St.  Nazaire  with  g.000  tons  of  coal 
and  was  measured  by  cusioms  ofAcials;  afterwards  she  made 
her  official  trials  for  the  "subsidy."  and  then  took  S.000  tons 
of  patent  fuel  for  the  Saigon  doclo'ard.  On  leaving  St.  Na- 
zaire  she  went  to  Antwerp,  then  to  Dimkirk.  and  has  left  for 
her  maiden  trip  via  Suei  Canal.  Singapore,  ffong  Kong. 
Shanghai  and  other  I-'asiern  pons',  thence  vja  the  Pacific  to 


various  ports  on  the  west  and  east  coasts  of  South  America, 
and  subsequently  ><■  I'niied  Kingdom.  France  and  Ant- 
werp.   Such  a  trip  is  expected  10  last  24O  days. 


The  Slcamahip  Tosno. 

This  vessel  was  built  anri  riigined  by  Karlc's  Shipbuilding  & 
Engineering  Conu>any,  Ltd.,  of  Mull,  to  the  order  of  Thomas 
Wilson,  Sons  Company.  Ltd.  The  ship  is  intended  for  pas- 
senger and  general  cargo  trade  between  St.  Petersburg  and 
Hull,  and  is  a  sister  ship  to  the  Koimo,  which  runs  in  the  same 
trade  in  conjunction  with  the  Kolpino.  The  Tosno  is  a 
handsomely  modeled  vessel,  .tl8  feet  long  by  41  feet  l>eam  and 
Jl  feet  molded  depth,  and  has  a  gri»»  tonnage  of  1.985.  She 
maintained  on  trial  an  average  speed  of  13  knots. 

The  passenger  accommodation  is  of  a  superior  character, 
.ind,  combined  with  quick  steaming,  .should  make  her  a  favor- 
ite boat  to  and  from  St.  Petersburg,  the  time  occupied  by  the 
passage  under  favorable  weather  conditions  being  considerably 
shortened.  There  is  accommodation  for  twenty-four  first-class 
IMissengcrs,  the  staterooms  being  grouped  amidships  on  the 
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starboard  side.  The  rooms  are  larRr,  well  liKhled  and  venli- 
laled  and  arc  fitted  with  all  niculern  applianco  and  conveni- 
ences. The  saloon  and  social  hall  arc  built  of  solid  oak,  set 
off  in  laneh,  and  are  well  upholstered.  There  is  a  line 
promenade  deck  over  the  saloon,  also  a  Urge  poop  deck  aft, 
both  available  for  passengers.  Large  and  comfortable  quar- 
ters have  been  arranged  for  captain,  officers  and  crew. 

The  machinery  consists  of  a  triple-expansion  engine  supplied 
with  steam  from  two  large  single-ended  boilers  w^orking  at  a 
pressure  of  200  pounds  per  s<)uare  inch,  and  fitted  with  forced 
draft  on  the  clo'«cd  ashpit  system.  The  vessel  is  lighted 
throughout  by  electricity,  and  is  fitted  with  the  latest  ap- 
pliances for  expeditiously  dealing  with  cargo,  weights  up  to 
IS  tons  being  handled  without  the  assistance  of  shore  cranes. 

James  Fisher. 


A  Lmrge  Italian  t^mlKrant  Steamer. 

The  twin  screw  steamer  I'enr^ia,  one  of  the  latest  of  the 
Fabre  Line,  was  launched  April  jo.  1907,  from  the  Neptune 
Works  of  Swan,  Hnnter  &  Wigham  Richardson,  Ltd.  This 
s.ie;tnier  wan  constructed  to  the  order  of  Messrs.  Cypricn 
Kabre  tc  Company,  Marseilles,  for  their  emigrant  ser%-ice 
between  Italy  and  New  York.  She  is  a  handsomely  modeled 
vessel,  built  of  steel  to  the  highest  class  in  the  register  of 
the  bureau  Veritas,  and  to  comply  with  the  Italian  and 
.Xmcrican  emigrant  regulations.  'I  here  are  eight  watertight 
compartments. 

She  is  propelled  by  two  triple-expansion  engines  supplied 
with  steam  from  six  large  Scotch  boilers.  Both  engines  and 
boilers  were  also  constructed  at  the  N'eptujic  Works,  the 
engines  having  cylinders  39'/i,  48  and  77  inches  in  diameter. 
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The  vessel  is  abuut  470  feet  111  knylli  (457  feet  l»i-lwnii 
perpendiculars)  by  51  !  j  feet  beam  and  Jiij  icet  de)>tli,  Her 
tonnages  are  6,7jj  gros^  an<l  .^Moi  net.  She  i*  I'nieil  witli 
accommodation  for  .sd  tirjit  class  paNSviiKers,  cmi^i^tint;  o(  a 
large  dining  >al(>i>n,  wrilinjj  rixmi,  smoke  Mom,  ludiis'  roi>m, 
twenly-lonr  stateriMum  and  one  cabmo  dc  luxe,  all  sitiuiled  ni 
houses  on  the  bridge  deck  and  abn\e.  The  rem.imder  <i(  the 
ship  is  litted  up  fur  ciiiigrants.  over  l.Kco  in  all.  in  addition  to 
which  there  are  hospitals  containing  sixty  lieds.  J.  &  I'.. 
Hall,  London,  are  the  makers  of  the  refrigerating  installation 
fitted  on  board. 

On  her  maiden  voyage  lh«  ship  reachetl  New  ^'.irk  on  Oct 
I,  1907,  carrying  71  cabin  and  1,852  steerage  rfiSMTig«T» 


an<l  stern.  The  at'lcr  rudder  is  actuated  by  Uruwn's  patert 
steam  tiller,  controlled  by  lelemotor  from  the  flying  bridge, 
and  the  forward  rudder  is  worked  by  Haslie's  steam  steering 
gear,  situated  on  the  ruilder  head  and  controlled  by  large 
wheel,  also  on  the  flying  bridge.  The  vessel  has  eight  large 
boats  carried  on  a  boat  deck  amidships,  and  a  special  steam 
winch  is  proviilcd  for  rapidly  hoisting  them.  .Ml  boats  are 
carried  on  special  dropping  chocks,  which  enables  them  to  get 
clear  in  a  few  siwnds  in  an  cmergenc>'. 

The  pnnKlling  ni.ichiiiery  constats  of  three  »«ts  of  turbines, 
(III  the  I'arsoiis  piineipie,  nil,  with  the  boilers,  tiring  con- 
sinicleil  by  Messrs.  Denny.  .\  complete  installation  of  electric 
light  Is  titted  in  the  vessel  by  the  builders. 


UkUMCHIKO   or   THE   tTLtMSIIir    VBNMIA    flOM    tilt  nr    <U  «S,    ni'lirt   •    Ulr.lltu  ■ICII«>IIIOK. 


lAVWcnixc:  nr  the  mm-  zcauand  tl'iiikk  stusui:*  m^(ibi  at  oruiAiTos. 


New  Zealand  Liner  Maori. 

MV    BKN/AMI^  tAVI.OM, 

A  turbine  steamer,  Miiori,  has  been  built  by  William  Denny 
&  Brothers,  Dumbarton,  for  the  Union  Steamship  Company, 
of  New  Zealand.  The  L'nion  Company,  quick  to  note  the 
advantages  uf  the  turbine  system  of  propulsion,  was  the  tirst 
to  introduce  this  system  to  the  Southern  Hemisphere.  Three 
years'  experience  of  the  l.oongana  has  justified  the  step,  and 
the  Maori  is  an  enlarged  vessel  of  the  same  type,  emboilying 
the  results  of  that  experience.  The  princiiKil  dimensions  are: 
Length,  35a  feet :  molded  breadth  and  depth,  47  and  26  feet. 

As  the  vessel  is  intended  to  run  in  connection  with  the  rail- 
ways, the  appliances  for  handling  her  arc  extremely  powerful, 
and  consist  of  a  steam  windlass  and  capstan  on  the  forecastle 
and  a  powerful  warping  winch  at  the  stern,  the  latter  being 
arranged  to  work  derricks  which  are  provided  for  dealing  with 
the  mails  and  baggage.   I.arge  rudders  are  fitted  both  at  bow 


Reing  primarily  intended  for  the  night  mail  service  between 
Wellington  and  Lyttelton,  New  Zealand,  almost  the  whole  of 
the  vessel  is  dcv<ited  to  pjiswnger  accimimodation.  There  is  a 
sliaile  deck  extending  from  the  stem  almost  to  the  stern,  on 
which  is  situated  the  first  class  niiisie  nxMn,  a  large  a|iartment 
designed  in  mahogany  and  finished  in  white  enamel.  The 
furniture  is  in  dark  mahogany,  and  includes  an  artistic 
music  cabinet  with  bevelled  glass  panels.  The  ceding  is  in 
strap  work,  linished  in  pale  tint.  The  lighting  is  by  means  of 
large  rectangular  windows  of  Broadfixit's  make,  and  by  a 
well  in  the  center,  panelled  in  the  .Vdams  style,  and  sur- 
mounted  by  a  teak  skylight  with  stained  glass  windows.  The 
upholstery  is  carried  out  in  silk  tapestr}',  with  curtains  of 
similar  material  in  pale  green  and  cream  shades.  The  floor  is 
laid  with  Wilton  carpet  of  a  blue  tone,  .\haft  the  music  room 
IS  the  principal  companion  and  vestibule,  of  a  classic  design, 
framed  in  padouk  and  panelled  in  figured  mahogany.  On 
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either  side  of  the  ciurancc  doors  >iincf»  arc  reserved  for 
Maori  native  carving. 


eMen>ion,  and  ciin  be  fitted  up  lt>  ucc<>nin»jd<itc  fifty  additional 
pasM'tnters  in  the  hn*y  ^eastin. 


TUB  TCKtlNI  iTKAUCk    M^riRI,    ■IrltT   AT    DUHftAIITOX    rot    fcKnvicX    IM    KtV    7TALAKD  WAlCBi. 


Amidships,  im  tliis  deck,  is  the  first  <tnii>kinK  room,  of 
simple  classic  dctign,  executed  in  te.ik  and  Hungarian  ash. 
The  roof  of  this  apartment  is  raised  in  the  center  with  a  deep 
frieze  in  riKit  veneer,  a  material  also  used  in  the  dado  bands, 
altcrnatinK  with  }>anel«  of  figured  kauri.  The  upholstery  is  in 
uncut  nutjurtte  of  olive  color. 

The  deck  below  is  the  upper  deck  of  the  ves<el,  the  forward 
end  of  which  is  devoted  to  seamen's  atid  firemen's  aceomino- 
dation,  with  separate  messrooms,  bathrooms  and  lavatories, 
spacious  and  comfortable.  The  amidship  portion  of  the  vessel 
is  iiv'ciipied  with  lirst  class  staterooms.  In  the  center  is  a 
large  vestibule  of  a  design  similar  lo  the  upper  vestibule, 
framed  in  walnut. 

The  main  deck  is  fitted  up  for  first  cla^s  passenf;ers.  from 
the  chain  locker  as  far  aft  as  the  forward  funnel ;  also  along 
the  port  side  of  machinery  space;  the  starboard  siile  being 
devoted  to  ihe  culinary  department,  which  is  fitted  out  with 
all  the  latest  cooking  and  baking  appliances.  The  engineers 
are  berthed  on  this  deck  ali>nK>ide  of  the  engine  room.  The 
space  abaft  the  turbine  hatch  is  filled  up  for  second  clas«  pas- 
sengers. The  forward  end  of  the  lower  deck  is  devoted  to  the 
accommodation  of  seamen,  firemen,  greasers  and  petty  oOicer-.. 
These  have  large  spaces  for  their  accommodation,  and  there 
are  not  more  than  eight  berths  in  any  one  room. 

Abaft  the  forward  hatch  on  this  deck  i>  the  first  class  dining 
saloon,  the  design  of  which  is  of  a  classical  type,  executed  in 
mahogany,  finished  in  enamel  white.  The  panels  have  arched 
tops,  and  are  provided  with  a  raised  omatneiil.  'file  furniture 
is  in  light  oak,  and  here  aKo  spaces  arc  rcservc<l  for  Maori 
carving.  The  sideboards  are  fine  pieces  of  furniture.  This 
saloon  is  lighted  by  large  sidelights  and  also  by  a  well,  which 
is  treated  similarly  to  the  saloon  design.  The  ceiling  is  in 
an  interlaced  design,  with  narrow  panels  of  anaglypla.  finished 
in  pale  tints  relieved  with  gold.  The  upholstery  is  in  uncut 
moqucttc.  The  curtains  are  of  silk  tape»try  in  various  ^lladcs 
of  pale  green,  and  the  floor  is  covered  with  Wilton  carpet  of  a 
rich  crimson  color. 

.\haft  the  machinery  is  the  second  class  dining  saloon,  which 
is  framed  in  mahogany  and  finished  in  while  enanwl  similarly 
to  the  first  class  silicon  The  \iiiholstery  is  in  liliie  and  gold 
carriage  cloth.  The  floor  is  l.nid  with  Rrusscls  carpet  runners, 
and  artistic  curtains  arc  fitted  to  the  windows.  The  after  end 
of  t!ie  lower  deck  is  arranged  for  a  tfn)porar>-  second  class 


AN  INCLININQ  EXPERIMENT.* 

»V    llAftOlO   f.  .SONtUS. 

Il  seems  quite  Ihe  natural  thing  that  a  ship  should  stand  up 
straight  in  the  water,  ami  most  of  them  do.  but  now  and  then 
one  docs  not,  and.  of  course,  the  consequence  is  disastrous. 
For  instance,  not  long  ago  there  was  launched  at  an  Italian 
shipyard  a  ship  which  promptly  turned  over  as  sixin  as  she 
wa^  afloat,  and  sank  in  deep  water,  while  her  Uiilders  stood 
helplessly  ini  shore  and  watched  months  of  labor  and  hundreds 
of  thousands  of  «lollars  of  expense  sink  beneath  the  waves. 
Why  was  it.'  Wliat  was  wrong?  If  you  ask  a  naval  architect 
he  will  tell  you  that  she  h.ad  a  negative  C  }f. 

Now,  that  sounds  innocent  enough,  but  it  may  be  seen  to 
Ik-  a  matter  of  some  importance  to  determine  that  a  ship  has 
a  positive  (i  M  fief'ire  she  i«  too  fully  tnistcd  to  the  element 
for  which  slic  is  intended.  Of  course,  in  the  books  on 
naxal  architecture,  it  may  .><ion  be  found  just  what  a  positive 
(/■  .U  i<.  and  by  what  priKcss  it  is  determined  that  any  ship  is 
properly  in  possession  of  one.  but  it  may  lie  of  inlercst  to  know 
just  how  the  government  assures  itself  that  the  vessels  built 
for  it  are  al!  right  in  this  respect,  and  so  I  venture  lo  de- 
scribe the  process  called  an  "Inclining  Experiment,"  as  per- 
formed on  one  of  the  late  battleships  built  at  the  yard  of  the 
Newport  News  Shipbuilding  &  Dry-Dock  Company. 

For  the  l)enefit  of  those  who  are  generally  interested  in  en- 
gineering subjects,  but  have  not  specialized  in  this  particular 
line,  it  may  Ik-  well  to  explain  ujMjn  svhat  principles  an  in- 
clining experiment  is  based,  and  how  it  accomplishes  its 
purpose. 

.■\  ship  at  rest  in  smooth  water,  for  small  inclinations,  be- 
haves remarkably  like  a  pendulum  (see  Fig.  i).  That  is,  it 
acts  exactly  as  ihongi)  ihe  mass  of  the  ship,  or  its  center  of 
gravity,  were  siisp»'iuled  from  a  point  in  space  which  we  may 
imagine  lo  be  the  center  of  suspension  of  the  pendulum.  This 
point  in  <pacc  is  called  the  melaeeiiler.  Now.  calling  this 
piiint  ^{.  the  center  of  gravity  of  the  ship  C  and  the  distance 
between  them  G  M  f  Fig.  I  >,  the  importance  of  C  M  will  imme- 
diately appear.  If  6"  .U  is  positive,  that  is.  if  the  point  Xt  lies 
above  (7,  the  ship  will  sland  up  si  might  and  true  in  quiet  water, 
just  as  the  [tendulum  will  hang  straight  and  true  if  the  center 
of  suspension  is  almve  the  hob.  :\iio,  if  (.'  jW  is  negative,  that 
is.  if  the  point  .U  is  below  G.  the  ship  will  promptly  turn  over, 

"  T^e  Sibtfy  /curn^t  of  lingimffring. 
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ju-M  as  the  pcndiiluin  will  t<ini  ovrr  if  iti  point  of  suspension  i' 
below  the  liob.  Moreover,  if  thr  ship  is  slightly  inclined  from 
the  perpendic\il;ir  by  any  external  force  and  then  freed,  she 
will  swiiiK  bjick  and  forth,  and  finally  return  to  the  perpen- 
dicular, exactly  as  the  pendulum  wilL  The  riuhting  moment. 
U  it  i*  called,  will  be  exactly  the  nme  as  for  the  pendulum, 
that  i»,  the  weight  of  the  thip^  timet  C  Mt  times  the  tine  of 
the  angle  of  inclination. 

K>litiML  moment  =  If  X      "  X  *in  a  (l) 
This  is  explamed  from  Fig.  t,  where  riHhiinx  moment  = 

RXOU. 

sin  a 

COS  (1 

O  M  =  C  Sf  cot.  o, 
wbenee  Ry.OU  (righting  moment)  =  if  X  <^  M  X  sin  a 
Of  conne,  it  mwt  fac  imdentood  that  in  Fig.  i  the  eondi- 
tiom  for  the  shfp  an  ncasierated  For  purpoMs  of  illnstn* 
tion.  the  indination  i«  ibown  large,  and  die  distance  of  JIf 
above  C  relatively  much  larKer  tli.-ni  would  ordinarily  be  the 
case.  It  will  be  noticed  thai  the  ship  arts  rather  the  revefw 
of  the  pendulum,  for  if  the  ship  is  inclnied  to  the  rixhl.  O  is 
ditplaced  to  the  left  of  ttie  perpendicular  through  M,  mh\  itce 


riB,  L— vaa  AMiUiaw  MwarikM  tni  mif  *»»  ma  rnMurii. 


ztrsa.  Wyo,  the  ship  due*  not  swim;  ;il'n  r.  the  point  M  .i>  a 
center,  but  about  <|uite  another  point  near  the  waterline,  called 
the  point  of  oscillation.  Hovcvar,  for  all  static  forces  involved, 
•be  acta  as  though  she  were  suspended  from  the  point  M. 

Now  the  posBt  M  ia  quite  easy  to  locate  for  any  Riven  ship, 
submerged  to  any  given  waterline,  from  pnrely  mathematical 
considerationa  of  the  form  of  the  ship.  Suffice  it  to  say  that 
its  diitanee  above  the  bottocB  of  the  ship,  or  Iwie  liosii  is  equal 
to  ibe  moment  of  inertia  of  ttw  waterline  to  whidi  the  ship  is 
submerged,  divided  by  the  volume  of  water  displaced,  pht«  the 
distance  of  the  center  of  gravity  of  the  displaced  water  above 
the  base. 

On  the  other  hand,  the  exact  UmMhm  of  the  point  G,  tliiii  is, 
(he  center  of  Rtaviiy  i  i  C.c  ship's  structure  and  the  various 
things  she  contains,  is  extremely  difficult  to  obtam.  Of  course, 
it  may  be  approximated  by  carefully  estimatinu  the  weiKfit  of 
every  member  of  the  ship's  structure  and  every  .nrlicle  Jlu- 
contains,  summiuK  the  moments  of  all  above  the  hasc,  and 
dividing  by  the  total  w<3ghl.  In  fact>  that  is  tlie  only  way  to 
obtain  it  before  the  ship  is  latmcbed  and  actually  afloat  in  the 
water,  and  that  is  the  only  way  to  guard  against  nidi  an  acci- 
dent as  that  dted  above.  However,  it  is  at  best  a  laborious 
process,  and  only  veiy  apptosdmate.  For  launching  pnrpoies 
it  is  ordinarily  quite  sulSdent.  for  the  point  G  is  nsuatly  much 
Ix'low  the  point  ,U.  in  launching  iiinditi^iu.  If  such  an  ap- 
proximate calculation  as  the  ahovc  indicated  them  to  be  at  all 
close  together,  special  pr'-'  .iiitions  would  imm-  !iat<  l-.  I  c  taken 
for  the  safety  of  the  ship  by  filling  one  of  h'-r  «  it  ;r  l  .'ttoms. 
and  tlnr.  I  i\vi  ri:  <  the  point  G. 

After  the  ship  is  in  llic  water,  the  invliniiiK  experiment  fur- 
nishes a  ready  and  easy  means  of  obiahiing,  with  very  fair 


iui  ui.u;, ,  the  value  of  (,  .U  ami  the  locilioii  of  G.  At  this  time 
also  it  is  of  importance  that  such  an  a  a  r:i;r  i  ition  should 
he  obtained,  for  as  the  ship  is  more  ami  niore  completed,  more^ 
and  more  weights  are  added,  and  these  are  usually  weixhts  in 
the  up]>er  part  of  the  ship.  The  point  G  climbs  higher  and 
hijfher.  of  C"ur>t  M  clinihing  also  as  the  ship  goes  down  m 
the  water,  and  it  is  of  importance  to  make  certain  that  there 
is  no  danger  of  Cm  ever  catching  up  with  M.  Also,  when  the 
ship  is  nearly  or  quite  completed,  it  is  well  to  perform  another 
inclinnig  experiment.  If  she  is  a  merebant  vessel  she  is  lo 
rtwiv^  her  cwgo,  and  it  imut  be  made  ceruin  that,  whatever 
its  dwfactcr,  tiwrc  shall  never  be  any  danger  of  a  negative 
G  M,  If  she  is  a  warahipu  site  is  to  receive  her  ammunition, 
stores  and  equipment,  and  the  same  care  must  be  t.ikeii  re- 
KTinling  every  p.i>sit>k-  distribution  of  these  1-or  these  reasons 
the  Koven^ment  usually  requires  two  incliniuK  experiments, 
(uie  soon  after  lautieliluK.  and  one  as  nearly  as  •  •jklii  to- 
the  coinplelinn  of  the  vcssil.  The  one  we  are  about  to  de- 
scribe was  that  performed  near  the  completion  of  the  vessel 
.■Vu  mclinnig  experiment  is  based  simply  upon  the  principle 
mentioned  in  the  beginning  of  this  article,  that  fi>r  a  $mal1 
inclination  of  the  ship,  the  inclining  moment,  which  is,  of 
course,  equal  to  the  righting  moment,  is  equal  to  the  weight  of 
(he  ship,  times  C  M,  times  the  sine  of  the  angle  of  inclination. 
If  the  ship  is  indiiied  hy  moving  a  wei^t  acrosa  the  deck, 
the  inclining  moment  is  simply  the  wc^l,  multiplied  by  tbe 
distance  through  whidi  it  is  moved.  Thus,  if  we  call  the- 
Weight  of  the  ship  II',  the  weight  which  i.s  moved  across  the 
deck  w,  the  distance  it  is  moved  d,  and  the  angle  of  inclina- 
tion a,  we  have  (  see  Figs.  I  and  2)  : 

wXd  =  G  Al  X  'I'  X  sm  a,  (a> 
wXd 

or.  C  M  =   V  cot  n.*  (3> 

II' 

Since  all  the  quantities  on  the  right-hand  side  of  equation  3: 
are  known,  or  may  be  readily  and  Mcuralely  measnred,  we 
have  directly  obtained  a  very  fairly  accurate  vahie  of  G  -M, 
Then,  since  we  have  seen  above  tliait  the  distance  of  M  above 
the  base  may  be  calculated  with  fair  accuracy,  we  may  obtain, 
the  distance  of  G  above  the  base,  by  Subtraction,  and  atty  sub- 
sequent changes  in  tin-  at  i7,  ilm-  m  wii|.:lit-  v.liitH 
must  be  addeil,  or  tho»i  wiucii  luu  t  !>i  :rinuvtil,  uiay  he  very 
closely  approximated. 

The  angle  of  inclination  is  obtained  by  means  of  one  or  mare 
plumb-bobs.  Battens  are  fixed  at  a  known  distatKc  fcelow  thr 
point  of  suspension  of  the  plumb-bobs,  arranged  so  tii«t  they 
are  approicimately  pcrpendioilar  to  the  plumb  lines  when  the 
ship  is  on  an  even  keel,  ami  so  that  tlte  plumb  lines  shall  hang 
close  to  the  battens.  The  point  where  the  line  crosses  the 
hattcn  is  then  marked,  and  when  the  ahip  beda,  one  way  or 
the  other,  the  ddlectkm  of  the  plumb  Hnc  from  fiiis  pohit  it 
noted.  The  cotangent  ot  the'  angle  of  indinatioH  may  then  be 
directly  obtained  by  dividing  the  distance  from  the  point  of 
suspension  to  the  batten,  by  the  deflection  as  measured  on 
the  batten.  This  is  evident  from  Fig.  2.  where  it  may  be  seen 
that  O.  t  ^  AB  =  cot  a 

In  the  experiment  we  are  describing,  (he  weigfit  moved  con- 
sisted of  a  pile  of  pig  iron  on  iliv  n|i;  1  r  ilf  li  iif.ir  (he  mid- 
-liip  frame.  In  order  (hat  the  weiijia  nuKiit  be  accurately 
placed,  two  rows  of  planks  were  laid  on  each  side  of  the  deck 
near  the  gunwales,  so  that  the  half-pigs,  when  laid  across 
them,  came  just  to  the  cIkcs  of  the  r'anks,  about  as  shown. 
The  distance  between  the  centers  of  the  two  rows  of  planks 
was  arranged  to  be  66  feet  Two  plumb-bobs  or  pendulums 
were,  arranged,  one  forward  and  one  aft^  hung  from  planks 
laid  across  the  coamings  of  hatches  on  the  main  deck,  the 
lines  hanging  down  tbe  haldaea  and  the  bobs  swinging  just 

•  ftinMly,  cDKcanl  a,  tot.  Mr  the  saMll  iacNasliom  )a«eh«d,  Iks' 
cMnftnt  is  vfrtscllj  Men  Ileal  wMb  Hi*,  wai  is  nwie  cwOy  iswinuL 
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clear  of  the  lower  platform  The  hattcii*  for  measuring 

dencction  were  tin  ;  1  ml  ni t 'j  r-i-  cl  an  llic  lower  plat- 
form drck.  Tlie  i«-t)unis  of  penilnliini*.  or  distance  from  the 
planks  acroAS  the  niuiii  deck  hatches,  10  the  batKn*  just  aliovo 
lower  plaiiorm,  «ere  then  mc3»iired  hy  driippiiiK  down  a  steel 
tape.  The  total  weight  of  pig  iron  was  50.0J  tons,  and  this 
had  been  carefully  weiglicd  and  divided  into  tieo  scctimu  of 
and  ai$joi  urns,  retpectiveljr,  the  figt  of  cue  feet  ion  being 
oaHied  with  whiM.  and  ihote  of  the  otbcr  with  Made  paint,  to 
^itfaiflniili  tlicillt 

Tbe  emteriment  wa*  started  wiiil  all  itie  weight  piled  on  tiie 
port  tide  of  the  thip.  Half  of  it,  the  while  pigs,  35.02  tons,  wa« 
then  carried  acrus*  and  laid  on  the  starboard  side,  and  a  read- 
itiK  taken  of  the  movement  of  the  plimib  lines  across  the  tial- 
tens.  I  In  n  iiiaindcr  was  thcti  carried  .tcross  to  the  starboard 
side  ruiil  .iiu  'liLr  readini?  taken.  This  half,  the  black  pigs,  was 
tiuii  i;irrif  1  1.  :k  -m  rhi  -xirt  side,  and  another  rca<ling  taken 
The  white  pigs  were  then  carried  back  .ind  a  final  reading 
taken.  Tlie  result*  arc  set  down  in  the  table.  It  will  be  si-cu 
that  the  return  readings  checked  very  well  with  the  lir»t,  Utose 
on  the  forward  penduluni  bemg  exacttx  the  same,  and  those 
00  the  after  one  very  doae. 

Of  course,  it  must  be  explained  that,  in  prepantiDn  for  the 
inclining  experiment,  the  ship  bad  been  carefully  gone  over  to 
•ee  tfwt  there  was  no  free  water  anywhere,  and  to  take  ac- 
count o<  all  wetghta  on  hoard  ariiidi  were  not  to  remain  there 
ultimately,  or  of  any  which  were  lacking  to  bthv  the  ship  to 
a  completed  condition,  in  order  that  proper  allowance  might 
be  made  afterward  in  calctilaling  the  0"  M  of  the  ship  as  com- 
plfti  il.    li.  tj.e  same  wa>.  it  ni-..  r--.ii  >   1.1  .'.ci'.  ict  the 

Height  oJ  the  pig  iron  uferi  in  ;iu iin;rf.',  t'v:  •.'.ci^fht  'it  llic  men 
employed  to  transport  tin:  j  itj  irun  aijruM-  tin;  ilrtk.  anil  of 
those  occupied  in  directing  tlic  experiment  and  observing  the 
pendnlutns.  All  other  men  were,  of  conrse,  excluded  from  the 
vessel,  and  at  the  time  readings  were  taken,  all  those  on  the 
ship  were  required  to  stand  near  the  centerlinc,  in  order  tiiat 
nen  this  small  weight  might  not  afTcct  the  readings. 

INCLINI.NC  EXPERIMENT. 

Shif  as  infh'necf.— Practically  cotnpleted,  except  certain  bat- 
tery weights  and  magaaine  C4)iiipmenta:  no  boats  on  board; 
sonia  ooal  in  bunkers;  no  water  in  bottom,  bilges  or  tanks. 

iJraffc— Forward  «  feet  dM  inches,  aft  ««  ieet  6X  mcbes, 
aoaa  as  feet  }4  inch. 

Dtntity  of  Waltr.—C*i\ne  feet  per  ton,  35.481 

DisphttmfnI. — Corrected  for  trim  and  density  of  water, 
14,685.54  tons. 

Inclining  Weights. — 50.0^  t  jns  on  upper  deck. 

Pendulums. — Forward,  length  370.50  inches,  hung  fnWD 
main  deck  frames  18  and  19. 

Pendulums.^MK,  length  indKi,  hung  from  mam  dedk 
frames  94  .md  95. 
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In  order  that  the  mclinations  might  not  b*  .^iKccJ  by  the 
ship's  ton  :iii^  .t  in;  r.  jr  liv  ilu'  pull  of  any  lines,  she  was 
hauled  ont  tx-tween  two  picrn  quite  clear  of  either  of  them, 
and  ail  lines  were  slacked  at  the  time  readings  w.-v  1.1x1  n. 
Ms(^,  care  was  taken  to  Choose  a  thne  for  perforinitig  the  ex- 
penniciii,  when  there  waa  little  or  no  wttid.  and  the  water  was 
perfectly  quicL 

The  drafts  forward  and  aft  were  carefully  read,  the  deiisily 
of  the  water  tested,  and  ihe- exact  diaphuienient  taken  irom 
the  displacement  eurvc.  with  due  allowance  for  trfaa  and  for 


2 


7- 


SW.  <P||«l»SlM>~  P»> 


ne.  t-^oTttai  atenoe,  snpwiaa  mcuiiOTMW  te  sesLik 

density  of  the  water     I  Ins  displacement,  t4.685.S4  ton?,  w.i? 
then  used  in  obtaining  the  values  ol  G  M  set  down  in  the 
table.  For  inalanco,  for  the  first  reading: 
wXd 

GM=-    ■  —  Xcottt.  <3) 

ir 

iti  X  =  ii-oz  tons  X  <>6  feet.  -  -  1,651.32  foot-tons,  laomenc 
of  the  inclining  wcigfat 

371x50 

sot «,  for  forward  pendultun  ^  —  s  s&ts, 

IOJ5 

cot  «,  for  after  pendulmB  =        =  36J64. 

ia3i 

Mean  cot  s  ^  a&40> 
IV  =3  displacement      14.685.54  tonii. 
1,651.32 

C  if  —  X  36,40  =  4  093  fecL 

14,685.54 

It  is  not  universally  conceded  to  be  good  practice  to  begin 
the  experiment  except  with  tha  ship  on  an'evcn  kod.  There 
seems  very  little  valid  objcctioii,  however,  to  bagimiing  as 
above.  triA  the  ahip  inclined  to  one  side,  except  that  it  is  not 
praclicabie  to  set  the  deflection  battens  accurately  perpendicn- 
Lir  to  wh.tt  will  be  the  hang  of  the  plumb  lines  when  the  ship  is 
on  an  cvi  ii  ktcl,  and  the  drafts  cannot  properly  be  read  before 
the  c.xpenmcnt  begins.  If,  however,  the  deflection  battens  arc 
placed  parallel  with  a  deck,  they  wil!  lie  s.  nearly  ;>t.Tpcndicij- 
lar  to  the  plumb  lines,  with  the  ship  on  an  even  keel,  that  con- 
sidering the  Kf*';'t  length  of  the  pendulums  and  the  comparative 
.smaMness  of  the  deflections,  the  error  is  practically  negligible. 
If.  1 '  ■  n  tlu'  iJraft  rc;niiiig.'»  stte  taken  when  half  the  wsight  IS 
on  each  aide,  tlie  above  metliod  of  performing  the  experiment 
would  seem  to  possess  no  special  disadvantages,  and  it  has  0ie 
great  advantage  ol  coavcnienoe,  rioce  die  wdi^ht  nay  al!  be 
hoisted  direedy  from  a  pier  to  one  aide  <4  the  vessel,  at  the 
beginning  of  the  experiment,  and  when  th«  axpariment  is  over 
il  Is  an  back  on  the  same  side,  ready  to  be  lowered  to  Ihe 
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SAIL  MAKINO. 


There  is  without  doubt,  a  linittcil  dcmanil  (or  some  good, 
reliable  work  on  (he  making  of  sails.  Only  one  or  two  books 
have  been  written  on  the  <.ubjcct,  and  they  are  really  of  no  use 
to  the  ordinary  yacht!^tn:in,  and  of  little  pmclical  value  to  a 
sailmakcr.  Wh.it  little  has  been  written  applies  only  to  the 
making  of  square  sails  used  un  merchant  ships.  The  only 
valuable  book  of  this  kind  i<<  one  written  in  Kngland  by  a 
practical  »ailmakrr  named  Dice,  kii  ihc  cutting  and  making  of 
jiM  or  hcadsails.  It  is  a  book  of  real  value,  as  it  tre;its  of  tlie 
matter  in  a  realty  practical  and  scientitic  manner.  Mr.  Dice's 
ideas  we  believe  to  be  original  and  his  conclusions  sound;  ami, 


(hem  to  carry  out.  in  ilic  use  of  iheir  sails,  the  work  begun  in 
the  sail  loft.  It  is  a  fact  that  more  poor  sails  are  made  on 
yachts  than  in  sail  lofts.  By  this  I  mean  that  as  much,  or 
even  more,  depi-tids  on  the  intelligent  handling  of  sails  as  in 
their  making.  The  sailmaker  can  u>e  all  of  lii;  skill  in  the 
making  of  a  racing  >uii,  and  spend  days  on  its  construction, 
yet  it  may  all  be  lo>f,  or  thrown  away,  by  llie  handling  it  re- 
ceives when  put  on  briard  the  yacht. 

N'ow  comes  the  question  as  to  what  are  the  principal  ele- 
ments of  the  best  racing  sail ;  on  what  principle  is  it  con- 
structed that  gives  it  real  value  as  a  racing  sail?  There  are 
some  very  opposite  opinions  on  tbi*  question.  It  has  been  a 
question  for  some  years  as  to  the  >upeTicirily  of  English  vs. 
.\mencan  sails,  or  nVr  '.  crsa.    On  this  point  are  two  directly 
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having  put  many  of  his  ideas  to  practical  use,  we  have  proved 
them  to  our  satisfaction  to  be  of  value.  All  other  works  on 
the  subject  we  have  found  to  be  simply  useless  to  anyone 
except  a  practical  sailnuker.  These  works,  as  a  rule,  consis; 
of  a  lot  of  matter  used  by  the  ordinary  master  sailmaker  in 
hying  down  and  cutting  sails.  If  read  by  the  ordinary  yachts- 
man he  would  probably  know  about  as  much  in  regard  to  sail 
making  at  the  start  as  he  would  at  the  tinish.  I  am  of  the 
opinion  that  any  attempt  to  write  up  the  subject,  so  as  to  make 
it  an  intelligent  or  enlightening  bixik,  would  result  in  a  failure. 
There  arc  so  few  to  whom  it  would  be  of  real  benefit  tlwit  it 
would  be  a  useless  waste  of  time. 

In  our  work  as  sailmakers  we  have  learneil,  through  long 
experience,  certain  establiNhed  fads  and  principles  that  are  of 
great  value  to  us  and  also  to  our  customers.  One  trade  secret 
is  worth  more  ttuin  all  the  p^itents  ever  issued.  Through  long 
experience  and  accumulation  of  certain  details  we  have  col- 
lected together  much  viduabic  data  in  our  line  of  work:  espe- 
cially has  it  been  our  go<Ml  fortune  to  get  the  facts  together 
through  our  experience  in  making  Sails  for  racing  yachts 
Opportunity  lias  presented  itself  by  our  ability  to  see  the  sails 
in  actual  use  and  in  all  conditions  of  weather.  This  oppor- 
tunity, together  with  the  training  of  intelligent  workmen,  has 
enabled  us  to  direct  the  cunning  hand  of  skilled  mechanics  to 
produce  results  which  have  turned  out  racing  sails  that  lead 
the  world  in  attainment  of  speed  in  sailing  yacht«. 

While  we  havr  made  it  a  point  for  years  to  say  as  little  as 
possible  about  the  cut  and  making  of  .\merican  racing  canvas, 
we  believe  the  time  has  come  when  the  protection  of  our  in- 
terests makes  it  necessary  that  we  put  something  into  the 
hands  of  our  customers  that  shall  give  them  an  inlelligent 
understanding  of  why  we  do  eertain  thing*.  :md  shall  he'p 
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opposite  opinions.  The  English  designers  and  sailmakers 
believe  in  a  flat  surface  or  straight  plane  for  the  fore  and  aft 
bfjdy  of  their  sails. 

the  time  Ihc  yacht  America  sailed  her  famous  race  at 
Cowes.  the  Hnglish  yachtsmen  were  thoroughly  convinced  that 
her  victory  was  due  to  the  fact  that  her  sail'  were  perfectly 
flat.  This  was  not  a  fact.  The  sails  of  the  Amerim  were 
made  by  the  writer's  father,  R.  H.  Wilson,  of  Port  JefTerson, 
N.  v.:  and  while,  in  comparison  with  the  -■Ms  made  in 
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Kn^laixi  at  tlm  tinu-.  tlicy  hail  the  a(i|K-iiraiK<;  oi  jurlivily  llal 
planes,  they  were  in  reality  no  such  tiling.  There  wa*  a 
certain  curved  line  in  thes<  saih  that  was  almo$t  as  near  the 
correct  thitiK  a«  it  wa<,  iwssible  to  nuke,  ami  no  improvement 
ha<i  bi-rn  made  in  sails  from  that  day  to  the  present  time;  nor 
is  it  possible  to  improve  on  them,  as  this  cur\-c  or  draft  was 
about  as  nearly  perfect  as  possible.  The  America't  sails  were 
made  of  cotton  duck,  especially  made  for  this  suit  of  sails  by 
John  Colt,  of  Passaic,  N.  J.  The  superiority  of  this  fabric 
over  the  flax  or  hemp  duck  used  on  the  l-'ngli>h  yacht«,  which 
was  a  .soft,  flabby  material  and  cut  with  a  ktvM  amount  of 
hag,  was  at  once  demonstrated  by  the  ability  of  the  America 
to  cut-point  and  out-foot  the  English  boats. 

If  the  reader  cares  to  look  up  the  records  of  the  races  sailed 
for  the  America't  cup,  he  will  find  that  all  of  the  American 
victories  have  been  due  to  the  fact  that  the  .■\merican  boats 
arc  faster  in  windward  work.  In  some  of  the  later  races  sailed 
for  the  cup  ihc  English  yachls  have  shown  that  they  could  do 
better  than  the  American  yachts  in  both  reaching  and  running. 


We  would  begin  by  giving  our  readers  our  experience  as 
to  the  best  forms  of  sails.  Some  of  our  measurement  rules  are 
directly  responsible  for  badly  proportioned  sails.  I  have 
always  contended  that  sails  should  be  measured  by  their  actual 
areas,  and  should  not  be  computed  from  measurements  taken 
by  measuring  the  spars.  The  Massachusetts  Yacht  Racing 
•Association  has  adopted  this  method  for  several  years.  The 
canvas  in  a  sail  is  nteasured  and  the  spars  arc  not.  so  the 
boat  is  taxed  only  for  the  actual  area  she  h.is  in  her  sails,  and 
the  spars  can  be  made  suthciently  long  to  insure  the  proper 
setting  of  the  sails.  The  restrictions  are  put  on  the  liRht  or 
balkion  sails.  The  same  question  arises  in  almost  any  rule. 
The  new  rule,  under  which  we  are  lo-day  building  the  Class 
"Q"  bo;ii.s  is  productive  of  an  abnormal  sail  pl.m.  The  de- 
signer is  forced  to  produce  a  high,  turrow-hcaded  sail,  of 
which  I  shall  have  more  to  say  later.  The  tall,  narrow  plane 
has  some  very  serious  faults  that  should  not  be  carried  to  the 
extreme  they  are  in  the  Class  "Q,"  and  especially  the  Sonder 
KI;i*»e. 
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but  as  soon  as  any  windward  work  begins  the  latter  imme- 
diately begin  to  show  their  superiority.  I  contend  that  any 
boat  that  can  show  speed  in  reaching  and  running  should  be 
able  to  do  the  same  in  windward  work,  provided  she  is  as  well 
clothed  as  her  antagonist. 

We  see  much  written  to-day  by  yachting  experts  on  the 
draft  in  /Vmerican  sails.  We  are  inclined  to  think  that  too 
much  has  been  written  on  this  very  point,  and  we  are  giving 
points  to  the  other  fellow  that  we  had  bttter  "keep  up  our 
sleeve"  for  another  day.  I  must  say  I  am  not  at  all  in  sympathy 
with  the  idea — no  matter  how  good  a  fellow  our  opponent  may 
prove  himself  to  be — that  we  should  immediately  turn  over 
to  him  the  full  working  plans  of  our  winning  bo,it,  and  also 
present  him  with  a  suit  of  .•\inerican  sails.  Why,  it  would  be  a 
grand  idea  to  present  to  a  "jolly  good  fellow"  on  the  other 
side  of  the  "pond"  the  ReHance,  the  fastest  craft  afloat,  and 
ask  him  to  challenge  again ! 

In  our  work  as  makers  of  sails  (or  some  of  the  most  famous 
boats  afloat,  wc  have  learned  many  valuable  points  and  col- 
lected much  valuable  data,  and  wc  propose  to  keep  it  to  our- 
selves. It  is  our  stock  in  trade;  but.  as  I  have  said,  we  can 
give  our  friends  much  valuable  information  that  will  be  of 
real  value  to  them  in  the  handling  of  their  canvas. 


The  idea  of  draft  in  a  sail  docs  not  mean  that  the  sail  should 
be  a  bag.  or  approach  bagglrlc^s  in  any  degree.  Tlicre  is  a 
vast  difference  in  the  meaning  of  the  two  terms. 

The  theoretical  idea  of  a  sail  being  a  perfect  plane  is  carried 
to  (he  extrt'me  in  all  sail*  of  English  manufacture.  We  believe 
that  the  idea  of  a  sail  being  a  perfect  pLine,  starting  at  the  luff 
or  mast  and  going  in  an  absolutely  straight  line  to  the  leach, 
giving  a  surface  that  allows  the  wind  current  to  pass  across 
the  sail  and  escape  at  the  after  leach,  is  not  correct.  But  if 
the  sail  can  be  so  constructed  that  the  wind  entering  into  its 
surface  strikes  the  sail  at  an  angle  slightly  diverging  from  its 
true  course  or  direction,  it  strikes  the  sail  with  a  greater 
impulse,  and  should  give  the  sail  more  push. 

To  put  it  in  a  plainer  way,  here  is  an  illustration  of  the  idea 
I  wish  to  convey.  Suppose  the  boat  is  laying  at  a  mooring 
with  sail  set  perfectly  smooth,  and  is  directly  in  the  wind.  If 
at  the  point  of  center  of  effort  of  the  sail  a  cross  should  be 
marked  on  the  surface  of  sail,  ,ind  a  plumb  line  dropped  from 
the  gaff,  crossing  the  mark  at  center  of  effort— we  are  sup- 
posing the  boat  to  be  laying  directly  in  the  wind — if  she  be 
payed  off  on  either  tack  so  that  the  sail  becomes  filled  with 
wind,  the  cross  marked  on  the  sail  would  immediately  move 
forward  of  the  plumb  litte.  Now,  we  cbim  a  sail  should  have 
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ineorparatcd  iata  iu  esmtmctioa  in  the  forward  body  cnon^ 
{uUncti  or  fitcdom  in  s»  vnbm  to  accMiipluli  the  afaorc 
rcsnlL 

At  I  have  already  said,  (here  b  a  vast  diffcrenoe  between 

the  terms  '  ilr.ut'  l  ■  b.ig  "  A  sail  so  inarfc  that  it  shows 
only  one  curi.<.,  4^r  ilic  :-">,ni>'"t  of  a  circle,  in  its  «urf;ice  is 
inun  ly  wrong.  That  is  biiK  '  "Draft,"  properly  il,  ■.,  i  iln  d, 
means  an  ekuigated  parabolic  curve,  or  a  curve  commencing 
in  the  luS  or  windward  pan  of  the  sail  next  lo  the  mut  in 


na.  A, 

a  parabola.  contimiinK  into  a  nearly  straight  line  to  the  after 
leach.  But  still  further,  the  after  part  must  not  be  too  hard 
anrl  flat.  At  it.i  outer  part  it  should  still  show  soine  (Onaider- 
able  freencas,  io  that  the  after  edge  of  the  tail  may  not  in  any 
acDK  almw  a  tendcnqr  to  bold  at  ail  lo  windward  of  the  tmc 
endinc  of  the  eloniated  curve,  aa  aiiown  in  Fig.  o;  wlieie 
i4  is  the  iMom,  8  i>  the  gall,  C  ia  the  niait,  D  i*  one-third 
of  distance  from  twom  lo  gaff,  and  £  is  two-tfaitds  of  distance 
from  boom  to  gaff. 

1  In  illustration  is  simply  to  give  an  idea  of  what  we  mean 
b>  tiratt,  and  how  it  is  distributed  in  the  s:iil.  Now,  the 
amount  of  drBtt  t  j  lie  i  nt  int..  a  sail  depends  lo  a  great  extent 
on  the  shape  and  prun-urn.  .n  ni  ;he  sail,  and  the  shape  and 
proportions  of  a  sail  sho.il.i  <U;iiiul  t.i  i  Kieat  degree  t  n  ih<- 
locality  and  conditions  in  which  it  is  to  be  used.  I  now  refer 
to  a  paper  read  at  the  Massachusetts  Institute  of  Technology, 
and  include  with  this  a  copy  of  the  same  as  follows : 

Before  going  into  the  discussion  of  shape  aad  proportion  ni 
sails,  one  other  consideration  rnint  be  given,  as  lo  the  different 
condiliona  under  wliiclt  a  bod  my  be  mcd.  By  condiiiotB 
under  which  she  is  aaikd  I  mean  weatiier  and  locality,  and 
in  using  die  word  conditions  I  wiah  it  ondcrstitod  as  referring 
to  the  strength  of  the  winds.  In  onr  experience  at  sailmakcn 
almost  the  first  question  we  ask  a  customer  is:  "Where  do 
you  use  this  t.nt \V<.  li:iv.'  lou:.(l  l:'..-it  makes  a  v.ist  dif- 
ference as  lo  liic  Iccatior.,  :nr  .it  tlic  ditTforcnt  points  along  our 
coast  we  find  the  weather  en  liaciib  s.:  ci!tirciy  different  as  to 
cause  115  to  make  very  ditierciit  retommendalions  for  a  sail 
ma<i.  !  ir  ■^■■i.  :n  Buiiards  Bay  or  Ixing  lUand  Sound  or  at 
Marbiehrad.  In  our  opinkm  the  sail  plan  for  a  ai-footer  for 
use  at  Marblchead  should  be  quite  different  from  one  for  use 
in  Bu«ards  Bay. 

At  MaxUdiead  the  weather  conditions  are  such  that  we 
would  reooounend  a  very  high,  narrow  plan,  while  at  Buz- 
aards  Bay  we  would  recommend  a  iower,  Iwoadcr  plan  f»r  die 
same  design.  The  conditiana  at  UarUdiead  are,  on  an 
average,  light  winds.  Also,  the  wind  currents  are  high  up 
from  the  water,  and  what  might  well  be  called  streaky  cur- 
rents, the  wind  bring  found  in  veins,  a  peculiar  feature  of  this 
loc^il       L  )"ci.illy  in  light  winds.    I  no  real  authority 

for  tiji.i  ai.iicment,  but  should  judge  that  my  statement  would 
st.'snd  .some  test.  At  Buzzards  Bay  the  prevailing  winds  arc 
southwest,  and  strong  .nnd  heavy,  the  sea  breeze  blowing  in 
damp  and  strong.  .\s  we  ship  our  5.iiU  to  many  ililTerent 
localities.  We  find  it  quite  So  our  advantage  to  inquire  into  and 
study  thcNe  conditions. 

Fouibly  San  Francisco  Bay  may  he  an  interesting  example 
of  these  conditions.  At  lirst  it  was  a  dilienh  problem  with 
us,  and,  in  fact,  it  took  about  two  seasons  for  ns  to  accom- 
plish the  best  resuitt  there.  The  conditiom  there  are  peculiar, 
in  that  the  trade  wind  Mows  directly  into  the  harbor  and 
generally  right  up  the  bay,  taking' die  channel  or  center  of 
the  bay.  Starting  oiat  from  the  city  side  of  the  bay,  a  yacht 


will  have  a  soft,  light  wind  blowing  from  4  to  7  milei  an 
hour.  As  the  approaches  the  channel  or  center  of  the  b.iy  she 
cnlen  the  strong  current  of  the  trade  wind  until,  reaching  its 
center,  she  his  a  wind  of  from  as  to  miles  an  hoar,  and 
goes  out  of  this  as  she  rcacbta  the  other  side  of  the  bey.  So. 
practically,  she  sails  from  a  li^  wind  through  a  strong  one 
into  another  light  wind,  and  here  we  find  a  double  condition 
to  contend  with.  Sails  made  for  use  in  these  waters  are  really 
a  compromise  between  what  we  would  make  for  ili<  i"  '  con- 
ditions alluded  to  earlier.  Knowing  the  coniliiinn-  ..I  wcrather 
under  which  the  boat  would  sail,  it  wouM  In  ,i  ilmi  -.-  of  cither 
one  of  the  plans  mentkincd- -thai  is,  the  iiigh.  narrow  plan,  the 
low,  broad  plan,  or  a  compromise  between  the  two, 

Let  us  consider  iirst  the  important  characteristia  of  the 
light-weather  sail  plan.  In  all  of  these  plans  the  angle  of  the 
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gaff  or  peak  of  the  sail  is  a  most  important  factor,  and  is 
deserving  of  the  greateit  consideration.  We  have  found  from 
experience  that  the  high,  narrow  sail  will  not  boar  so  high  an 
angle  of  peak  as  the  low,  broad  sail  plan.  In  order  to  get  the 
best  results  for  tight  conditions,  it  of  course  becomes  neces- 
sar>-  as  the  hoist  is  increased  to  shorten  the  gaff,  and  take  65 
degrees  maximum  and  50  degrees  minimum  aS  a  baiis  for  all 
peak  angles.  As  I  say.  taking  6s  degrees  as  a  maximnmi  as 
the  hoist  is  increased  and  the  gait  is  shortened,  the  angle  of 
peak  should  be  lowered.  I  «n  iiNakuig  of  a  restricted  area. 

In  the  present  raceabout  class,  an  angle  of  60  degrees  on  die 
following  dimcnsbns  of  mainsail  will  be  found  to  give  the 
best  results:  Hoist,  22  feet  3  inches;  he;id.  IJ  feet  9  inches; 
f.  .1  1.  j|  ir,:-.  ,in:l  ItMch  3/  feet;  480  square  feet  in  tli-  iivun 
s.ui  ami  i.^)  -  ii:  Mt  iret  in  the  jib.  The  illusirati  n  lif-f.  jou 
is  wh;!'  vvr  II  iisidcr  one  of  our  best  2f-fooler  -..wl  1  l-'i-;  for 
light  coridmoiis.  In  the  proportioning  ot  one  sail  to  the  other, 
or  in  dividing  the  area  into  the  two  sails,  mainsail  and  jib,  this 
plan  is  a  very  excellent  one,  and  shows  the  result  of  careful 
study  as  to  the  best  result  to  be  obiahied  in  dividhig  the  doo 
sqiwre  foot  area.  (Kig.  i.) 

To  make  a  comparison  oif  one  or  two  plana  1  wiU  take  first 
one  of  our  champion  as-looters.  and  tlhtstrale  the  point  as  lo 
overpealong  the  mainasil  by  explaining  how  at  first  this  was  a 
very  unsatisfactoiT  sail,  waS,  Iqr  a  slight  alteration,  wa«  so 
greatly  improTcd  at  to  make  die  boat  an  easy  championship 
winner.   The  sail  as  seen  br  nqraelf;  under  ahnost  ideal 
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coinlititrn-,  was  far  from  satisfactory,  :inil  h  td  a  very  serious 
fault  in  that  it  showfd  entirely  too  much  bag  tn  the  upper  for- 
ward angle  of  the  sail.  If  the  peak  was  set  up  to  the  angle  at 
which  it  was  designed,  the  sail  had  the  bad  fault  mentioned, 
and  the  yacht  had  to  be  kept  off  to  alk>w  the  sail  to  be  kept  full 
of  wuuL  Now,  in  order  to  Usftn  the  bag  mantkned,  the  peak 
was  dropped,  wjlh  llie  niolt  dut  gaff  smaig  off  to 
leewatdli  aad  ftcn  ttc  teat  woiiM  adl  ttuA  as  tM  »  ahe 
•ImiU).  The  eorreGlioB  wii  Biide  CHttim  Anm  tSbit  angle 
of  peak  6  degrcce,  whil  the  mult  of  ceittng  an  alawet  ideal 
»aiL   (Fig.  2.) 

With  the  amount  arc.i  divided  into  [fic  two  '--'iU  of  ;i  iib 
and  mainsail  rig,  care  should  be  taken  to  so  place  the  sails 
on  the  boat  that  ooo  will  be  entiiely  independeat  of  the  other; 


that  ia,  it  will  be  fnund  of  much  advantage  it  the  jib  is  placed 
far  etvtiiiKh  i<irw.ird  '.li  there  can  be  no  draft  o:  wmd  or  .lir 
current  passing  from  the  beadsail  to  the  lee  side  of  (he  main- 
ImL  If  the  two  sails  are  so  close  to  each  other  that  the 
current  of  wind  frooi  the  jib  strikes  the  lee  side  of  the  main- 
Mil,  it  ia  mom  liiaa  likdy  to  lift  the  forward  part  or  luff  of 
(he  audoMtil  ont  to  windward^  and,  of  oonrtc;  that  part  ao 
affected  It  a  dead  Ion  to  die  toat.  The  nHe  ihonld  be  to 
ptaeed  that  every  indi  of  ihe  namnil  nnqr  ke  doing  its  Ml 
work.  Especially  should  the  bead  of  the  Jib  be  kept  well  away 
from  the  mast,  as  the  upper  part  or  the  head  of  the  jib  is 
much  nearer  the  mast  than  it  is  at  the  deck.  Also,  the  upper 
p;*rt  of  the  msinviil  :<t  a  bru.ii.Irr  iir^^lc  "hnii  the  bourn.  So 
you  mny  rc.'ldrjy  SfC  thrr  inipnrt.lru  i;  of  ki-rpi:-).;  thr  jlh  <  U-.Tr  of 

the  mainsail. 

In  designing  headsails,  this  question  of  one  sail  intcrtering 
with  the  work  of  another  is  of  great  importance.  In  a  plan 
where  the  head  area  is  divided  into  two  sails,  this  question 
should  receive  great  consideration.  In  Ottr  older  plant  of 
boats,  designed  and  built  fifteen  or  twenty  years  ago.  when  the 
doulile4iead  rig  or  cutter  rig  first  cane  into  use,  we  at  first 
had  a  gnat  deal  of  traoUa  in  getting  tatisfaetoiy  bcadsaillb 
and  die  greater  part  of  the  tratible  wat  from  tfao  cause  I  have 
jwt  mentioned. 

On  a  amgtc-muted  boat  the  beadiallt  are  called  fincilay- 


s.id  .Hid  Jlh  '  lit  i.roperly  speaking  they  arc  rr-nlly  fore^.iil  and 
jib,  as  the  name  iorcstaysail  should  really  apply  to  the  tlrst  <ail 
forward  of  the  mast*  on  a  schooner.  In  either  rig,  slo^i? 
schooner,  the  two  saiK  must  be  so  arranged  as  to  have  the 
least  interference  possible  with  each  other.  Care  must  be 
taken  to  keep  the  jib  from  coming  too  dote  to  the  forettaytait, 
and  ooe  way  to  auceeed  in  this  It  to  be  carehd  not  to  get  ibe 
poiatt  at  whicih  the  two  ia9t  attach  to  the  matt  no  ^ooa  to 
each  other. 

Hm  JibelSiy  ebouM.be  a  very  considerable  support  tO  the 
masthead.  And  the  forcstay,  while  being  kept  as  nudi  at 
possible  clear  of  the  jibstay,  should  not  be  placed  so  low  down 
on  the  maMhead  that  Ihe  strain  of  the  halyard  in  setting  the 
$ail  may  be  in  any  way  Isk'  |v  to  Kiist  in  pulling  forwanlfhat 
part  of  the  mast  iicir  thi-  j.iu-.  ot  the  gaff. 

The  bonni  idioijhl  h.-  p'riccd  high  enough  frorn  the  ili'ck  ".0 
that  the  hcimsman  may  have  a  good  opportunity  to  *f«  out 
under  it  at  almost  any  angle  of  heel-  On  a  2t-foot  raceabout, 
l8  inches  is  a  convenient  height,  and  at  the  taffrail  3  feet 
should  make  a  good.  eooTcnicnt  clearance,  and  also  keep  the 
end  ont  of.  the  water  when  running  with  a  irct  wind.  Now, 
in  getting  die  right  length  of  matt  for  a  boat  of  this  daiu,  or 
any  dam  (as  this  rule  will  invariably  apply  in  alt  caiee)i  do 
not  loee  t^t  of  one  very  important  pofail-^Ow  lower  peak 
halyard  bkxifc  abould  never  be  bwer  than  a  kvd  Inie  drawn 
through  the  center  of  the  gaff.  This  wlH  always  Insure  yoar 
being  able  to  hold  the  peak  up  to  its  proper  position.  The 
lower  peak  angle  will,  of  course,  have  a  grcitcr  tendency  to 
thrust  or  push  against  the  mast  at  the  jaw  of  tln'  B.itf  th.m 
the  hiither  angle.  Should  this  occur  it  can  be  remedied  by 
a  strut  and  stay  on  the  forward  side  of  the  mast,  which  has 
been  adopted  on  almost  all  classes  of  racing  yachts  to-day. 
from  the  is-footer  to  the  go-fooler,  and  with  this  arrangeasent 
of  rigging  the  spars  can  be  made  much  lighter  in  weight 

The  jib  on  a  2t-footer  is  of  the  following  dimensions:  Luff, 
ji  feet  5  incbca;  Icacli,  aa  feet,  and  foot,  11  feet  3  inches;  the 
intersection  of  the  foot  and  leadi  being  the  point  nearest  to 
'  die  niut,  thb  diatafiee  on  dW'  plaa  2  am  ditcutiing  at  thia 
pomt  hemg  a  ieet  4  inchei  and  the  head  3  lect  from  the  maat; 
to  yon  may  readily  tee  the  care  uken  to  prevent  the  jib  dirow^ 
iiig  any  wind  under  the  lee  side  of  the  mainsail.  Of  oattrse  we 
would  not  carry  this  out  on  a  larger  boat,  as  it  would  not  be 
practical  on  a  sloop  or  schooner,  especially  one  of  sije.  Pos- 
--ibly  1  might  have  covered  thi-.  ikhth  m  tV\v<T  wonU  Iry  vny- 
mg  "m  planning  your  beadsaib  do  not  tnnkr  ilum  hip  one  over 
the  oth'T  any  more  than  i)eec«--;i ry  "  I  t'lrmly  hc-lifvi'  tiiat  ihe 
best  jib  is  one  that  does  not  lap  by  'h'-  ' orcstiiy  at  all.  In 
headsails  the  foot  should  be  cut  hin'  i  n  staysail  well  up 
and  dear  from  the  deck.  .\l»o,  the  )ib  should  have  a  hi^ 
clew  (tWa  b  the  point  where  the  leach  and  foot  intersect). 
The  nearer  a  jib  on  leach  and  foot  appraachet  the  tame 
dhncnainin,  the  mere  perfect  wiU  be  the  tail,  and  etpedally 
iatUatfueof  JIbtopialli.  While  all  of  oar  kaowlodge  on  this 
matter  hat  been  gained  in  a  practical  way.  it  has  been  almost 
the  work  of  a  lifetime  to  educate  yachtsmen  and  designers  to 
these  facts.  In  making  plans  for  schooner  rigs,  it  has  become 
almost  a  cii.~tom  to  place  the  miimn.ist  a:  ajinit  the  mid'-liip- 
section,  «hidi  i.ti  most  of  the  m.uifrn  pl.ms  will  Ix  foiisiJ  near 
;hi-  ccntir  of  the  watcrliii'.'.  lire  forfin.'i'.i  will  come  nearly 
half  way  trom  the  mainmast  to  the  stem  of  the  vessel,  and 
on  almost  all  of  our  schooner  plans  I  find  the  center  of  eifort 
wii;  be  found  just  about  at  the  forward  side  of  the  mainmast, 
ird  tiie  center  of  lateral  retlttaiioe  from  18  indwt  to  a  feet  aft 
of  this. 

The  custom  of  making  the  mainmast  longer  d»n  the  fore- 
mast I  also  find  falling  Into  disuse^  and  on  almost  all  of  our 
new  plant  yon  will  see  the  two  masta  of  about  die  same  heii^t 
wifh  aoow  little  difference  hi  lengths  of  the  topmasti.  Tha 
figgfalg  plan  ahoidd  abo  be  a  part  of  the  sail  plan,  aa  h  h 
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mosi  important  that  the  mart  and  other  spars  br  held  a< 
straight  ami  firmly  as  it  h  possible  to  make  them.  As  soon 
as  a  tnast  or  boom  or  gaff  begins  (o  bei  '  i  i  n  k]r  out  of 
shape,  ju»t  so  sf>on  i*  your  sail  out  of  »1  ip-  n  losing  its 
efficiency.  The  shrouds  .should  be  placcii  i n  ir^  iii  'lie  top 
of  the  inasthcnd  leading  forward  of  a  center  iine  ol  (he  mast 
to  hold  the  masthead  from  springing  back,  and  one  from  a 
point  at  Dear  as  possible  to  the  jaw  of  the  gaff,  leading  aft  to 
bold  as>tn$t  the  forward  thrust  of  the  javi  o(  the  gift.  The 
jitotny  md  mtper  shroud  ahonld  bold  the  masl  front  coming 
sft  The  hiweT  diroud  and  mmicr  sfaould  bold  the  matt  from 
comhtg  icMrwvtd* 

Anodier  important  potnt  in  relation  to  your  sails  it  to 
properly  trim  them.  Knoumg  after  a  triM  at  about  what 
angle  the  main  boom  should  be.  great  care  shonld  be  taken  to 
get  the  head  sheets  -  ■  ,i i  r  ir.tjed  that  they  will  work  to  the 
best  advantage  with  tlic  mainsail.  The  head  sheets  should  not 
be  too  broad  or  too  tlat,  and  in  planning  them  aire  should  be 
tnkeii  that  their  shape  an<!  projK)rtion>  are  so  arranged  a>  to 
have  (hem  shed  at  conveiiiiiit  places  on  deck,  or.  in  the  I'asc 
of  the  jib,  <jn  the  tail.  Many  a  b-iat  h.is  never  -.hown  her 
best  speed  for  the  reason  thai  her  hiadsails  were  iiii[iropefly 
shaped,  or  not  trimmed  at  the  right  angle  for  their  best  work 
with  the  mainsail. 

,  Noir,  in  making  a  suit  of  racing  sails  it  is  onr  custom,  start' 
ing  widt  the  tail  plan  of  the  yaebt,  to  make  a  cutting  plan  of 
each  tuL  We  ciit  aD  of  our  Mils  on  die  Aoor.  We  first  make 
a  plan  of  the  sail,  drawing  in  the  curves  or  roaches,  as  the 

sailmaktr  would  teiiii  lliiiii.  f>ir  each  sidf  of  tlw  ~;iil  It 
\vo\il<l  l»e  impo.iiiblo  to  cct  a  sail  by  l.^.Miig  iloui)  simjih  a  set 
oi  straight  lines  The  body  oi  the  sail  is  not  a  flat  plane. 
Cfin-e<|iiently  it  brconirs  necessary  to  give  it  fnrni  by  laying 
outside  of  llie^e  straiwlit  lines  Si nne  curves  wberijliv  the  bfidy 
■  f  the  sail  in:iy  have  siiiiie  draft  or  ciirveil  lines  that  make  a 
perfeil  sail.  W*  have  from  o.ir  data  estabii^lu-il  ;j  seal*  of 
ptrcontages  that  we  use  to  gm  -.is  the  amount  of  CUrve  W« 
(hall  put  into  the  foot  or  b<>'>ni  pan  of  the  sail*  also  Ml  the 
mast  or  lulf,  head  or  gaff  and  leach.  These  curves,  properly ' 
determined,  are  put  on  the  pbn,  and  flie  same  is  laid  down 
'  on  the  loft  floor.  The  doths  are  carefully  citt  to  these  lines, 
great  care  being  tised  lo  know  that  the  same  amoutit  of  ten- 
sion h  apitliad  lo  eadi  cloth.  Each  clotit  is  pjimed  to  the  Aoor 
until  an  are  cut.  Next  comes  the  careful  marking  of  each 
seam.  The  cloths  are  laul  one  on  cicb  preicding  one  and 
marked  at  every  foot  for  the  niacbine  or  hand  sewer,  and  the 
loreinan  makes  it  his  bn'.inos  to  ^ee  that  the  marked  spaces 
arc  car>  fiill>  itiadluil  in  the  sewing,  whether  MWed  by  nia 
chine  or  haml. 

Alter  the  s.^il  is  carefully  sewed  t  igclher  it  is  again  sjiread 
out  on  the  floor,  and  each  scam  is  carefully  ironed  out  so  that 
it  in*y  come  to  the  original  dimensions.  In  hand-made  sails 
the  greatest  care  is  taken  in  this  detail,  as  it  iKcnrs  in  hand 
sewing  that  a  eertain  amount  is  taken  up  in  sewing  the  sail. 
The  scams,  when  the  sail  is  spread  out  on  the  floor,  are  care- 
fully ifmed  out  as  smoothly  as  possible.  The  finished  dimen* 
sioiM  are  tiien  laid  down  on  the  sail,  and  the  lines  of  roadi  or 
ettrve  to  be  imt  into  the  sail  .ire  marked.  The  part  that  is  out- 
side of  these  diiiHn>ions  i"  what  the  snilmaker  would  call  the 
"tabling."  finlside  nf  the  sail  Inft  it  wf<M':tl  1h'  called  a  hem 
Herein  lies  a  point  about  ttlncli  we  are  very  pariirnhir  The 
strips  or  tablings  are  laid  back  r>n  to  the  >;iil  to  nirike  the  hem 
or  strengthening  pieces  around  the  edge  of  the  sail  where  the 
rope  will  be  sewed  on.  It  is  not  our  cnsi.im.  as  svitb  some 
vailniaker^.  to  put  on  the  edge  of  the  sail  -traight  hands  of 
duck  fnr  taltling^.  ;is  we  ba\e  foniid  from  expeririice  that  these 

hands  will  m>t  »(rcicli  weniy  with  ihe  iail.  and  .«o  we  provide 
bands  cut  from  the  sail  as  described,  so  that  each  thread  in  the 
band  may  lay  panllel  with  the  sail  under  it.  insuring  an  even 
stretch  to  both  parts.  These  taUingt  are  carefully  basted  to 


the  sail,  and  sewed  either  by  hand  or  machine,  as  the  case  may 
be.  All  of  onr  lighter  sail*  are  made  by  machine  in  these 
d.ays,  and  our  heavier  sails  are  made  by  hand.  \\V  do  many 
things  on  the  hand-made  sail  that  can  be  .iccomplisbcd  only  by 
the  I         L'  hand  of  ihc  skilled  workman. 

Alter  the  sail  has  been  tabled  or  hemmed,  the  eyelets  are 
inserted  by  which  it  is  bent  to  boom,  gaff  and  mast  hoops.  It 
is  then  lurnrd  over  lo  the  rojier,  and  herein  lies  tlic  finest  part 
of  the  whole  business,  and  the  success  and  fnltlfie  of  tlie  sail. 
Only  the  very  best  and  most  skilful  workmen  are  employed 
oo  diis  part  of  the  work.  He  must  be  a  nan  o<  cood  jndl- 
ment,  and  able  by  bis  skill  as  a  workman  to  put  into  hia  work 
die  idea  of  the  master.  The  rapes  arc  carefully  stretdied  and 
narked  at  spaces  of  t  foot,  like  marks  being  placed  on  the  sail, 
and  where  there  is  more  rope  than  canvas  wanted  for  a  cer^ 
tain  space,  or  the  opposite,  as  the  case  may  be.  the  workman 
shall  be  able  by  his  skill  to  sew  the  two  together  to  the  satis- 
faction of  the  foreman. 

The  Ixdt  ropes  vary  on  the  different  sides  of  the  sail  as  to 
si/f,  and  how  they  arc  roped  on  lo  the  sails.  Years  of  ex- 
perience have  taught  us  that  the  best  bolt  rope  for  yacht  sails 
:s  Ihc  inip.^rted  Kussia  hemp  bolt  rope,  made  by  Hodi,  of  St. 
Petersburg,  Kussia. 

All  duck  or  can%as  w  ill  stretch.  The  amount  of  stretch  de- 
pends on  the  material  or  fiber  of  which  it  is  woven.  Up  to 
about  the  year  i&to^  or  tbefcaboutt.  all  sails  bad  been  made  of 
flax.  If  I  am  not  greatly  in  ertof ,  tbe  (an  fail  made  of  cotton 
was  about  the  year  1837,  and  the  first  cotton  to  be  used  in 
^ail-  was  worked -up  in  New  York  ctty.  Ilic  llax  iluck  used 
lip  to  that  period  was  very  similar  to  the  tlax  in  use  to-day. 
Mo^;  rif  this  material  was  made  in  Holland,  and  was  known  as 
Holland  dnck  It  is  it>ed  i"  England  and  on  the  continent  to- 
d.iv  for  s.iils  for  ships  and  ciwisting  vessels.  Vp  to  the  coming 
of  the  yacht  Tlitsi!,-,  the  Kiiglish  sailmakcrs  had  tised  fl;uc 
dui  k  for  their  racing  sails,  although  of  a  rpiality  much  superior 
tu  that  used  fur  cuinmercial  purposes.  In  fact,  it  is  in  use 
10-day  in  England  for  cruising  yachts. 

The  grvat  advantage  of  cotton  liber  over  flax  is  that  it  docs 
not  stretch  »o  miidi,  and  will  not  come  and  go  to  such  an 
extent  with  the  changes  of  the  weather;  diat  is,  when  subject 
to  dry,  hot  winds,  will  give  or  stretch  but  very  little  as 
compared  witb  fhx.  Widi  adoption  f  >  1  r  n  in  the  mak- 
inK  of  canvas  for  sails,  there  was  also  put  u  t  ^iractice  in  tbi« 
cijuiitry  the  lacing  of  sails  to  the  boom.  As  I  have  saiil,  my 
piece  .if  canvas  will  stretch,  one  principal  reason  being  tlut 
duck  is  lon^trucied  on  what  the  weaver  calls  a  plain  weave  or 
h.Tsket  weave  It  is  made  by  two  sets  of  yarns,  one  known  as 
the  warp,  or  those  threads  which  form  the  length  of  the  piece 
of  jroods.  the  other  set  'pittcr  the  w.-f!  or  fifing  thread.  In 


weaving  a  piece  of  goods,  the  warp  is  comprised  of  two  sets 
of  threads,  the  upper  and  tower.  The  filling  or  weft  passes 
between  the  two'srarp  threads.  The  warp  passing  up  and 
down  on  the  weft  or  (tiling  has  some  considerable  corrugation 

put  into  Its  length,  as  can  be  seen  by  Fig.  h,  which  shows  the 
f<.nn  of  a  piece  of  canvas  if  cut  lengthwise,  the  circles  show- 
ing as  the  ends  of  the  wefts  or  filling,  and  the  warps  showfaig 

as  •ornigatcd, 

III  weaving  a  piece  of  ordinary  canvas,  the  weaver  w.nild 
n\.A<-  -111  :ilK.w.ince  of  nearly  percent  lor  take-up  in  the 
w.T  !■  I  ii  IS,  II  be  wnshes  to  make  a  piece  of  canvas  too 
yards  Ions,  he  would  require  IJ5  yards  of  wari>  thread  In  the 
weft  or  filling,  the  thread  laying  nearly  straight  in  the  >>  KjJa, 
the  take-up  would  be  about  to  percent.  Before  being  put  into 
the  toom,  a  certain  amount  of  twist  is  put  into  both  of  these 
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threads,  as  each  ii  compriscil  ot  a  multiple  oi  smaller  single 
yartu.  This  is  called  doubling,  and  .is  the  number  of  doub- 
lings, so  is  the  number  of  twists  per  inch.  This  is  a  mathc- 
malical  problem,  and  is  worked  out  by  the  weaver  on  thai 
principle.  This  tw  i>t  put  into  the  yarn  jtives  il  a  certain  amount 
of  spiral.  The  more  twist  or  spiral  it  contains,  up  to  a  cer- 
tain point,  the  more  will  it  stretch.  Take  a  number  of  small 
threads  and  lay  them  parallel.  Also  take  the  same  number  of 
threads  and  twist  them  up  a  number  of  times  or  twists,  and 
you  can  easily  see  that  the  twisted  thread*  will  give  or  stretch 
more  than  the  straiKhl  one*.  The  twist  is  necc>sary  to  give 
the  required  streii(fth  to  the  fabric. 

If  we  take  a  piece  of  duck  or  canvas  of  a  certain  length  and 
subject  it  to  a  strain,  it  will,  if  pulled  lengthwise,  stretch,  for 
the  reason  that  the  corrugation  caused  by  the  weaving  pro- 
cess, and  also  from  the  spiral  caused  by  the  twisting  of  the 
single  y.inis  together,  give  and  stretch;  but.  while  it  stretches 
in  length,  it  will,  at  the  same  lime,  become  narrower.  As  it 
goes  out  lengthwi>e,  it  will  come  in  crosswise. 

As  all  duck  will  stretch  more  lengthwise  than  crosswise,  we 
have  of  lale  years  adopted  a  method  of  making  s:iils  which  we 
term  croxscul.  Formerly  it  was  our  custom  to  arrange  Ihe 
cloths  parallel  with  the  after  leach,  niu\  we  had  lo  make  con- 
siderable allowance  for  stretch.  In  cro.sscul  sail.s — nr  those 
sails  which  have  the  cinlhs  or  seams  arranged  at  a  right  angle 
to  the  after  leach  of  sail— we  have  put  that  part  of  the  goods 
having  the  least  tendency  to  stretch  to  Ihe  line  of  Ihe  greatest 
strain.  The  greatest  strain  lo  which  a  sail  is  subject  is  fn>ni 
its  clew,  or  that  comer  of  the  sail  attached  10  the  outer  end 
of  boom,  on  a  line  drawn  from  that  point  to  the  center  of 
eflfort  in  the  sail.  That  we  have  a  smaller  amount  of  stretch 
lo  contend  with  in  cni'scut  sails  than  in  the  old  style  of  cloths 
arranged  parallel  10.  Ihe  after  leach  is  a  fact,  aiul  makes  the 
problem  a  nnich  easier  one  for  the  sailmakcr. 

( To  I'C  ConlittHi'd.) 


THE  HRATINO  AND  VENTILATING  OF  SHIPS. 

av  VVDS'CT  W.  WALKEI,  U.  I.  K.  t. 
HK.\TINO  BV  W.MIMIM,  THE  AIK  KNTCIIINC  TIIK  ROOM. 

The  tendency  of  modem  heating  appliances,  both  on  shore 
and  afloat,  is  10  warm  e.ich  room  tiuliviilually,  each  cabin, 
saloon,  corridor,  etc.,  by  warming  the  air  entering  the  room, 
or  a  certain  portion  of  it.  As  will  be  explained  in  dealing 
with  vcniilation.  the  latest  application  i.f  Ihe  system  combines 
heating  and  ventilating.  The  ventilating  air  current  is  made 
use  of  to  warm  the  rwm  by  being  itself  warmed  before  it 
enters  ihe  nxim,  and  similarly  the  air  may  be  cixiled  lietore 
entering  the  nxmi,  and  so  keep  Ihe  lemperalure  down. 

There  are  several  melltiids  i>f  uarniiiig  ihe  air  eiiieriiig  the 
room  in  which  the  appliances  that  have  been  ilcx-ribnl  are 
made  use  of,  with  slight  modificitinns  that  wilt  be  explained, 
and  in  addition  to  these  the  whole  of  the  air  is  warmeil  by 
special  apparatus,  as  de<icribed  above.  One  of  the  methods 
that  have  Iwen  develi>ped  on  shore  is  by  causing  a  certain  quan- 
tity 01  oil  10  be  healed  by  the  slove.  or  fire  grate,  as  explained 
below,  and  10  be  delivered  into  the  room  at  a  higher  ItnqH'ra- 
lure  than  rules  outside.  \ 

SPCCI.VI.  A1R-IIE.ATIMC  .STOTES. 

On  shore  a  number  of  siove.s  have  been  developed  that  are 
doing  very  good  work  in  hospitals  ami  other  inslitution'.  in 
which  a  certain  quantity  of  air  is  warnieil  before  it  enlcrs  the 
room  by  Ikmur  pa<sed  over  a  litd  surface,  specially  arranged 
for  it,  in  Ihe  gnile  or  stove  with  which  Ihe  room  is  heated  in 
the  ordinary  way.  The  arrangement  of  the  grate  is  shown  in 
section  in  Fig.  4R,  and  a  complete  stove  is  shown  in  Fig.  49. 


This  is  the  form  made  by  George  Wright  &  Company,  Rother- 
ham.    (See  next  ikige.) 

It  will  be  seen  that  in  place  of  the  fireplace  extending  right 
to  the  back  of  the  chimney,  there  is  a  space  behind  that  devoted 
10  Ihe  burning  fuel  within  the  chimney  proper,  and  that  Ihe 
hot  gases,  smoke,  etc.,  from  Ihe  burning  fuel  arc  taken  up 
through  an  iron  flue  inside  the  chimney  proper  instead  of 
being  delivered  straight  into  it  from  the  fireplace.  Air  is  led 
between  the  flue  and  the  chimney  sp.ice  from  the  outside, 
usually  by  a  duct  leading  from  the  outside  air  through  one 
of  (he  outside  walls  in  the  neighborhixid.  where  a  grating  is 
provided  that  can  be  arranged  to  regulate  the  quantity  of  air 
entering.  The  cold  air  from  outside  passes  through  Ihe  duct 
over  the  hot  surface  of  ihe  back  of  the  fireplace  and  that  of 
the  flue  above,  .tnd  is  delivered  into  Ihe  room  through  gratings 
provided  for  it  at  the  level  of  the  usual  chimney  breast  in  front, 
and  sometimes  al*o  at  llie  sides. 
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In  Ihe  large  hospital  slove  shown  m  Fig.  JI  the  air  is  de- 
livereil  from  ihe  front,  sometimes  the  top.  and  alway*  the 
sides,  and  it  is  a  common  thing  for  hospital  wards  to  be 
warmed  by  a  stove  ni  ihis  kind  al  ihe  ciiil  farilicsi  from  the 
door,  and  one  or  more  pairs  ni  >tmil.'ir  >loves  sianding  back  to 
back  in  the  middle  <if  Ihe  ward,  al  a  certain  distance  from  the 
door.  Stoves  of  ihis  kind  arc  made  for  smaller  rooms  as  well 
as  for  the  large  rooni-^  nf  which  hospital  wards  u-;nally  consist, 
and  it  appears  lo  the  writer  that  they  could  be  very  well 
adapted  for  he.iting  (lie  salofms.  mess  room*,  elc,  on  board 
ship,  the  air  to  be  warmed  iK-ing  taken  fT<ini  nlxive  Ihe  npjter 
deck  by  a  ventilating  arr;ingenieiil.  pmptrly  jirotecled  in  the 
usual  way.  and  brouglil  down  al  a  little  distance  from  the 
stove  and  then  run  in  under  the  deck  to  the  air  space  de- 
scritied. 

A  modifie.ntion  of  ihe  air-heating  slove.  which  has  been 
used  in  a  school,  but  whidi  is  sfimewhat  crude,  con^i'it*  of  a 
stove  of  the  usual  slow-burnmg  type,  standing  near  the  middle 
of  the  school  room,  with  a  chimney  carried  vertically  to  within 
a  few  feet  of  Ihe  ceiling,  and  then  carried  lo  Ihe  oiiii  r  wall  at 
an  angle  a  little  .-dii>ve  the  horironial.  the  chimtie>  being  contin- 
ued outside  Ihe  outer  wall  in  the  usual  w.iy.  The  nearly  horizon- 
lal  |>ortion  of  Ihe  flue  has  a  second  cylinder  surrounding  il.  into 
which  air  is  brought  from  outside  al  the  point  where  the  flue 
emerges,  and  the  air  is  warmed  by  its  passigc  through  the 
annular  space  between  the  flue  and  the  surrouniling  cylinder, 
and  is  delivered  lo  the  room  above  the  slove,  warmed  to  a 
certain  lemperalure. 

The  arrangement  of  the  air-healing  stoves  mentioned  for 
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hospitals  is  ji  great  lavorite  with  some  of  the  siipcriiitciKlcnls. 
because  they  say  that  the  firegrate  gives  the  ward  a  certain 
cheerfulness,  ami  the  matter  of  heating  the  air  is  fully  provided 
for  by  the  arrangement  described.  The  radiation  from  the 
dancing  flames  of  the  ordinary  cheerful  fire  has  also  an  im- 
portant bearing  upon  the  subject.  The  yellow  flames  that  the 
Anglo-Saxon  so  likes  to  sec  give  out  light  r."«y»  principally; 
but,  accordmg  to  the  latest  experiments,  the  light  rays  are  con- 
verted into  heat  rays  after  passing  through  the  skin  and  warm 
the  b(Mly,  while  the  red  rays  and  the  dark  or  invisible  heat 
rays  di>  not  pass  through  the  skin,  and  have  therefore  no  useful 
effect,  unless  they  are  made  to  impinge  upon  something  that 
will  absorb  them,  such  as  the  furniture  cif  the  room.  The 
hotpiul  superintendents  referred  to  find  that  the  waril  lirrs 


possible  to  employ  radiators  in  thl^  way  But  where  doors 
are  properly  lilted,  and  where  a  supply  of  air  is  taken  directly 
from  outside  of  the  rmiin,  it  can  always  lie  warmed  by  passing 
it  over  the  surface  of  a  radiator.  On  shore  the  usual  method 
is  10  tix  the  radiators  close  to  the  outer  walls  of  the  building; 
under  a  window  is  a  favorite  position.  IIdIcs  are  made  in  the 
wall,  fitted  with  gratings  of  various  forms,  arranged  so  tliat 
the  quantity  of  air  passing  through  litem  can  be  regulated; 
and  the  air  entering  the  r<H)m  (lirouKh  the-e  gMtings  is  caused 
to  pass  over  the  surface  of  the  radiator  on  its  way,  and  there- 
fore attains  a  certain  trmperatiirc  before  it  mingles  with  the 
air  already  in  the  room. 

In  a  modification  of  this  arrangement,  the  radiator  is 
s[iccially  fitted,  as  shown  in  I'ig  Si,  with  a  plate  on  the  inner 
side  of  the  radiator  tul>es,  which  acts  as  a  battle  to  the  air;  and 
the  air  is  obliged  to  pass  over  the  full  vertical  and  horizontal 
length  of  the  radiaKir,  and  issues  from  it  at  a  certain  height 
alnve  the  floor.   It  is  given  a  certain  upward  tendency,  which 
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have  a  good  eflTect.  and  under  the  above  reasoning  they  are 
scientificatly  correct. 

HEATING  THE  AIR  BV  MEANS  OF  STEAM.  HOT  WATER  AND 
ELECTRIC  RADIATORS. 

The  next  method  of  heating  the  air  is  by  causing  it  to  p.iss 
over  the  radiators  that  have  been  described,  on  its  way  into  the 
room.  It  will  be  understood  that  there  are  two  methods  of 
arranging  radiators  in  any  room  that  is  to  be  heated.  One  is 
by  fixing  the  radiator  somewhere  near  the  middle  of  the  room, 
and  allowing  the  air  of  the  room  to  be  gradually  warmed  up 
by  the  convection  currents  that  arc  set  up  and  by  the  radiation 
from  the  stove.  This  method  gives  the  engineer  very  little 
control  over  the  temperature  of  the  ronm,  or  of  any  part  of 
the  room,  at  any  moment.  If  a  door,  for  instance,  is  left  open, 
and  the  passage  or  corridor  into  which  it  opens  contains  cold 
air.  the  heating  within  the  room  will  probably  be  very  poor, 
even  with  a  considerable  number  of  heating  .ippliances,  except 
in  Iheir  imme<liate  neighlmrhood  and  on  the  opposite  side  to 
that  from  which  the  draft  is  coming.  The  case  is  very  similar 
to  that  of  the  coat  lire  with  an  open  door  or  a  very  drafiy 
door. 

The  other  method  is  to  place  the  radiators,  or  other  heating 
appliances,  in  the  path  of  the  air  that  is  entering  the  room  and 
that  is  to  be  used  more  or  less  directly  for  ventilation.  Where 
ventiLtlion  is  effected  entirely  by  windows,  by  open  diwr,  or. 
as  is  so  frcf|ncnt.  by  loosely  tilting  doors,  it  is  practically  im- 


caascs  it  to  mingle  better  with  the  air  in  the  room,  and  produces 
very  g>>od  heating  effects.  The  question  of  the  exit  of  the 
air  in  these  cases  belongs  to  the  matter  of  ventilation  and 
Mill  be  dealt  with  fully  in  that  section.  It  may  be  mentioned 
here  that  the  vitiated  air  of  the  room  is  usually  carried  off 
by  the  chimney,  which  still  forms  a  part  of  the  equipment  of 
the  modem  house  that  is  fitted  with  radiators,  a  grate  also 
being  provided  that  can  be  used  in  case  of  emergency. 

On  board  ship,  the  e(|uivalent  of  this  would  be  similar  to 
the  arrangement  suggested  for  the  air-heating  stoves.  Venti- 
lators bringing  air  from  the  topmost  deck,  or  from  the  outside 
atniusphcre,  wherever  it  can  be  obtained  without  danger,  would 
carry  it  by  means  of  pipes  down  into  the  saUwns,  cabins,  cor- 
ridors, etc..  and  the  air  would  then  be  directed  over  the  radia- 
tors, in  the  manner  describeil,  and  iheiice  <uit  inio  the  rooms. 
The  difhcully  involved  in  these  arraiiKements  is.  of  course,  that 
of  provi<linK  the  number  of  ventilators  that  would  be  neces- 
sary, since  each  radiator  would  require  its  own  special  venti- 
lator, to  provide  its  own  supply  of  air.  though  it  might  possibly 
be  arranged  for  one  ventilator  to  supply  air  to  two  or  three 
radiators.  Unfortunately,  under  present  conditions  of  sea- 
going ships,  it  does  not  seem  practicable  to  employ  the  same 
arrangement  for  the  supply  of  air  as  is  used  on  shore,  vii>, 
for  air  to  come  in  through  the  ship's  side;  though  if  valves 
can  be  arranged  that  will  allow  air  to  come  in.  and  not  water, 
when  the  ship  is  in  a  seaway,  that  portion  of  the  problem 
would   be  solved.    .\*   will  lie  explained   in  dealing  with 
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vcntilatiiiii,  .wnivthiiiK  of  the  kimi  has  ticen  done  and  may 
possibly  be  extended. 

The  above  remarks  with  regard  to  heating  the  air,  by  pass- 
ing it  over  the  sncfaces  of  radiators,  apply  equally  to  steam 
and  hot  water,  and  tu  electrically  heated  radiators,  and  thai,  no 
matter  whether  the  electric  heating  elements  are  of  the 
luminous  or  non-limiinotijt  form.  In  fact,  the  majority  of 
modern  electrical  convectors  are  arranged  on  those  lines. 
The  air  of  the  room  is  heated  by  passing  through  the  radiator, 
entering  it  at  the  bottom,  passing  upwards  over  the  heating 
elements,  whether  thev  are  tamps  or  resistance  substances,  and 
issues  from  the  top  of  the  apparatus  at  a  considerably  higher 
temperature.  Fig  5.1.  taken  from  the  catalogue  of  Messrs. 
O.  C.  Hawked.  Ltd..  show*  the  idea.  The  air  issues  from  the 
top  of  the  radiator  at  a  hixh  ieniperat<ire  and  gi'^dually  cooU 
as  it  mingles  with  the  air  of  the  room  beyond,  ra'sing  the 
temperature  of  the  latter  air  in  the  process. 

It  may  be  mentioned  (hat  one  of  the  most  successful  forms 
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of  gas-heated  radiators,  an  .American  invention,  operates  on 
the.se  line^.  It  stands  out  in  the  rixim  in  any  convenient  po- 
sition, and  air  eutrrx  it  from  t>el<>w.  the  products  of  combustion 
and  warmed  air  i>suing  from  below  a  plate  on  the  top  and 
mingling  with  the  air  of  the  room. 

AI«-HF.ATINT,  APTAKATIS.  ri'RE   AND  SlMPt.E. 

The  air  heating  app.iratu^.  pure  and  simple,  really  belongs 
to  the  domain  of  ventilation.  In  it  the  air  for  a  whole  build- 
ing on  >hore  is  taken  hold  of,  is  cleaned  in  the  case  of  towns 
where  the  atmosphere  is  fotil,  mk-Ii  as  London  and  the  manu- 
facturing towns  of  the  United  Kingdom,  and  is  warmed  by 
passing  over  steam  pipes,  or  cooled  by  passing  over  pipes 
containing  either  water  or  a  solution  of  cooled  brine,  and  de- 
livered into  the  rooms  to  be  warmed  or  to  be  cooled  by  ducts 
arranged  for  the  purpo^e.  The  vitiated  air  is  led  away  out 
of  the  riK>nis  by  mean-  of  other  ducts,  and  is  carried  away  to 
the  outer  atmosphere. 

On  shore,  the  usual  method  is  to  build  a  shaft  on  one  side 
of  the  building,  sometimes  in  the  middle  of  the  building,  and 
carried  up  as  high  as  convenient,  and  to  a  point  where  the  air 
is  as  pure  as  it  can  l>c  obtained.  M  the  bottom  of  the  shaft  an 
entrance  is  made  to  the  bnildiug  l>y  means  of  a  large  duct 
leading  through  a  bole  in  the  wall,  and  in  this  hole  and  duct 


are  h.xed  the  cleaning  arrangements  and  a  fan.  On  the  other 
side  of  the  hole,  ducts  lead  to  the  difTcrcnl  portions  of  the 
building,  these  ducts  branching  off  to  different  sections  o( 
each  portion  of  the  building,  and  becoming  smaller  and 
smaller  as  the  cubical  space  they  have  to  supply  becomes  less. 

The  hole  in  the  wall  is  usually  occupied  by  the  fan,  and  the 
cleaning  apparatus  is  fixed  on  the  outside  of  the  fan.  .md  also 
heating  apparatus  for  the  verj-  cold  winter  months.  A 
favorite  form  of  cleaning  apparatus  on  shore  is  a  kaiar  screen, 
stretched  in  front  of  the  entrance  to  the  building,  and  having 
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a  stream  of  water  constantly  pouring  over  it,  the  .screen  being 
further  cleaned  by  periodical  flushes  from  a  pipe  a1x>ve  it, 
from  which  also  the  other  cleaning  water  proceeds. 

For  shipboard  work,  particularly  the  modern  ship  that  is 
divided  up  into  so  many  watertight  compartments,  the  prob- 
lem is  complicated  by  the  fact  that  the  deck  has  to  lake  the 
place  of  the  side  of  (he  building.  .\txy  air  that  is  taken  for 
\'cnlilating  or  heatiiig  purposes  must  come  from  the  deck, 
and  any  vitiated  air  that  is  expelled  must  be  carried  up  to  the 
deck.  .\ny  heating  or  ventilating  appliance  must  enable  the 
air  to  l)e  carried  separately  into  each  compartment,  and  sepa- 
rately taken  out  of  it.  back  to  the  deck.  Though  in  the  large, 
modem  liners  the  deck  is  fairly  large,  it  is  not  unlimited,  and 
the  provision  of  so  many  pieces  of  apparatus  leading  to  dif- 
ferent compartments  and  leading  from  them  is  sometimes  a 
trouble,  seeing  that  space  has  to  be  found  for  so  many  other 
things,  such  as  tioats.  skylights,  winches,  etc. 

On  the  other  hand,  a  ship  at  sea  has  one  very  great  advan- 
tage over  a  building  on  shore,  especially  a  Iniilding  standing  m 
the  middle  of  a  smoky  town.  The  air  at  .sea  is  as  pure  as  it  is 
possible  to  obtain,  and  therefore,  provided  thai  reasonable 
care  is  taken  to  prevent  the  "stokers"  from  tlje  chimney  find- 
ing their  way  into  the  air  inlets,  and  to  keep  the  air  inlets 
clear  of  outlets  from  lavatories,  etc.,  any  air  inlet  arranged  on 
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a  deck  that  is  oprti  10  llir  .itin<)'>t>lirr(  niU'>l  pritvitlr  ab>i>lii«iy 
pure  air.  and  air  fairly  well  charxcd  with  o/oiic.  The  |»as%aKe 
of  the  ship  through  the  water  also  nccrssarily  carries  off  the 
vitiated  air,  leaving  it  behind,  and.  providing  that  care  is  taken 
that  the  vitiated  air  outlrts  are  not  placed,  with  reference  to 
the  air  inlel»,  so  that  under  any  conditions  of  wind  the 
vitiated  air  cm  find  its  way  into  the  air  inlet,  the  problem  of 
inlet  and  outlet,  subject  to  the  question  of  space,  is  a  very 
simple  one. 

Practically  all  that  is  required  for  wanning  the  air  sup- 
plying any  part  of  the  ship,  say  saloons,  slaternnnis,  officers' 
quarter',  etc.  are  dticts  leading  from  inlet  appar.itus  on  deck 
to  the  different  parts  of  the  ship  to  be  wanned,  and  with  a 
grid  of  steam  pipes  arranged  in  the  path  of  the  air  to  be 
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warmed  (the  grid  bring  pmvidnl  with  a  regiilnting  valve,  so 
that  the  pressure  and  temperature  of  the  Mieam  can  Ik-  regn- 
laicil  at  will),  and  some  niethiHl  of  driving  ihV  air  down 
below.  Modern  practice  on  board  ship  has  seltlrd  down  to 
the  use  of  fans,  and  they  are  used  snnietinies  for  driving  the 
air  down  ttrlow,  soint'lin«">  lor  exhausting  the  vitiated  air 
from  below,  and  sonu-iinir>  for  Uith  puri""'*- 

The  following  is  an  act-ouni  of  some  work  done  by  the 
American  Blower  Company,  of  Detroit,  Mich  ,  on  bo;ird  the 
ferryboats  of  the  Pennsylvania  Railroad  ComiKiny  at  New 
York.  The  air  is  heated  by  a  bank  of  steam  coils,  on  the 
fines  of  those  shown  in  l'"ig,  54,  which  is  fixed  in  the  hold  bokiw 
the  main  deck.  Krcsh  air  is  brought  from  al»ove  the  main 
deck  by  me.'ins  of  a  shaft,  .md  is  drawn  over  the  steam  coils 
by  mean.')  of  a  fan  on  the  other  side  of  them,  and  when  warmed 
is  forced  through  a  \vstem  of  galvanized  iron  <lucts  into  the 
passenger  cabins,  salooM^,  etc.  The  air  enters  the  cabins,  etc.. 
through  openings  3  or  4  inches  in  diameter,  closed  by 
louvre  gratings,  arranged  for  i-ontro|ling  the  supply  of  air  in 
the  usual  way.  Owing  to  the  liniilrd  sjitice,  the  ducts  were 
ofiliged  to  be  somewhat  small,  and  the  velocity  of  the  air  con- 
sequently rather  high.  The  heating  apparatus  was  arranged 
in  sections,  S4i  that  the  duels  leading  to  the  different  iwrts  of 
the  ship  might  be  separately  coutrolle>l.  Other  firms  have 
arranged  apinratus  on  something  the  same  lines. 

I.NLrrS  ANI>  OL'TLKTS  FOB  THE  AIR. 

The  cowl  that  was  introduced  a  gi>o<l  many  years  ago  for 
admitting  air  to  spaces  below  deck  has  been  supcr^eded  by 
short,  vertical  pipes,  fitted  with  protecting  hoods,  the  air  p-i^s- 
ing  up  under  the  hood  and  down  the  vertical  pipe,  instead  of 


passing  into  the  mouth  of  the  cowl,  as  was  usual  in  older 
times.  The  same  arrangement  answers  equally  well  for  an 
outlet  for  the  vitiated  air.  The  principal  requirements  for 
inlets  and  outlets  are  th,it  Ihcy  shall  be  very  strong:  shall  be 
firmly  secured  to  the  deck;  shall  not  project  above  the  deck 
more  than  is  necessary  to  obtain  a  proper  supply  of  air;  shall 
not  be  liable  to  \>c  easily  carried  away  by  a  heavy  sea,  and 
shall  not  be  in  the  path  of  any  object  that  may  break  loose  in 
a  heavy  seaway.  Casts  are  on  record  in  which  the  old  form  of 
cowl  has  been  a  serious  danger  to  a  ship. 

One  in  particular  that  was  mentioned  at  a  discussion  upon 
ventilation,  at  the  Institution  of  Naval  .\rchitecls.  was  that  of 
a  ship  which  was  fitted  with  cowls,  and  which  shipped  a  very 
heavy  sea  in  a  storm,  the  s«a  breaking  in  one  of  the  h.ilchways 
on  the  fore  deck,  and  the  ship  commencing  to  settle  by  the 
head.  The  hatchway  was  covered  in  a  roinparaiively  short 
lime  with  tarpaulins  and  the  pumps  got  to  work,  but  it  was 
found  that  the  ship  was  still  settling  by  the  head,  and  eventu- 
ally it  was  disi-overcfl  that  the  fore  trysail  boom  had  carried 
away  one  of  the  cowls,  and  in  the  d.irkness  (it  wa«  at  4  .\.  M.) 
this  had  not  been  noticed.  The  ship  had  a  well-deck,  and  the 
sea  had  left  a  large  quantity  of  water  upon  it,  which  was 
finding  its  way  down  through  the  hole  left  by  the  cowl. 

(T o  l<f  I'ontinufd.) 
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A  300O.Ton  Railway  Dr.vDock. 

The  .iccompanying  illustrations  show  one  of  the  latest  types 
of  the  larger  capiicities  of  railway  dry-<li>cks  recently  built  by 
the  H  1,  Crandall  &  Son  C"oinpaiu.  of  F.ast  Koston,  Mass. 
This  was  cvin^lriicted  for  the  Kichard  T.  Green  Company  at 
their  repair  and  vhtpyard  plant,  Chelsea,  Mass.  The  capacity  of 
the  dock  is  .2.000  tons  dead  weight,  length  over  all  2-,o  feet  by 
60  feet  wide  between  the  diKking  platforms  It  is  designed 
with  especial  regard  to  dm'king  t|uickly  and  easily  such  craft 
as  heavy  dredges  and  large  -fows 

The  craille  is  built  of  timlMT,  with  the  deck  t  foot  higher 
th,in  the  surroumliiig  water  when  hauli'd  up  u>  its  hiijlu'st  posi- 
tion, and  i^  fitted  with  twenty-six  patent  releasing  bilgr  blocks, 
operated  from  a  pbtforni  on  each  side  by  hand  winches  and 
chains.  The  keel  blocks  arc  of  oak  and  spiced  6  fett  iK-tween 
centers.  The  track  re*ts  on  pile  foundations,  and  is  laid  to  a 
grade  of  1  to  U  Including  the  machinery  foundation,  it  ex- 
tnids  the  short  distance  of  455  feet  fnmi  the  street  to  the 
harbor  line.  The  fact  of  successfully  building,  in  this  con- 
tracted space,  a  dry-diKk  of  the  railw.iy  type  for  vessels  up 
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A  Large  Marine  Turbine. 
The  photograph  shows  ihc  lifting  of  a  rotor  from  the  motor 
ctsinK  of  one  of  two  iJ-foot  7-stage  Curti*  reversible  steam 
turbines  under  conMruction  by  the  Fore  River  Shipbuild- 
ing Company,  Quincy,  Mass.,  for  the  Japanese  itovernmcnt. 
'I'hcsc  two  turbines  arc  to  develop  a  collective  brake  or  shaft 
horsepower  of  24,000,  with  a  considerable  margin  for  overload 
capacity,  and  are  to  be  installed  in  an  armored  cruiser  de- 
signed for  a  speed  of  2i  knots.  They  were  shipped  early  in 
April  to  Kure,  Japan,  by  way  of  the  Suez  Canal. 


Transportation  by  Water. 

The  United  Stales  Cen.'^us  Bureau  has  just  made  public  a 
report  for  the  year  igo6  covering  transportation  by  water  for 
all  .American  vessels  of  3  tons  and  upwards.  Comparison  is 
made  with  the  census  of  t88g  in  many  particulars,  and  a  very 
great  growth  is  shown.  The  figures  for  the  recent  year  show 
a  total  of  37.321  vessels  with  a  gross  tonnage  of  13,893439  and 
a  value  of  $507,973,121  (£104.381,603).   The  sross  income  wa« 
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to  260  feet  length  of  keel,  and  drawing  16  feel  mean,  when 
light,  shows  its  great  adaptability  under  difficult  cundition>. 

The  raising  and  lowering  of  the  cradle  is  acitimplished  by 
lour  heavy  rhains  of  special  long-link  ly|ie.  attached  to  the 
forward  part  of  the  cntdle  runner  through  e(|Uali/ing  gear, 
thereby  .ibsolulely  preventing  unequal  loading  of  the  individual 
chains.  These  chains  pass  over  cast-steel  sprocket  wheels, 
made  to  revolve  by  a  train  of  machine-molded  gears,  operated 
in  turn  by  a  double-cylinder  reversing  engine:  all  parts  are 
securely  attached  to  heavy  foundations.  The  time  re(|uired 
for  hauling  out  vessel*,  after  centering  them  in  the  cradle,  is 
20  to  30  minutes  on  the  slow  sjH-ed.  and  to  jo  minutes  on 
tlie  fast ;  the  latter  being  used  for  vessels  of  the  lighter  tj-pe*. 


The  construction  of  the  mammoth  Hamhurg-.Ameriran  liner 
Eurofa,  in  the  yard  of  llarland  &  Wolff.  Belfast,  has  been 
temporarily  abandoned. 


$j<>4.i<S4,53j  (£60.588.616),  and  wages  to  the  amount  of  $71,- 
636,5^1  (£14,720,337)  were  paid  to  l40,i>A)  employees.  The 
number  of  passengen.  carried  was  366.8v5.663,  while  the  net 
tonnage  isjjon  pounds  each)  of  freight  carried  was  265,546,- 
845.  .Xs  compared  with  iWg  the  gross  tonnage  had  increased 
54  percent  ;  the  value  of  vessels.  145  piTceiit .  the  gross  income. 
82  percent ;  the  wages.  73  percent :  the  nuinbi-r  of  employees, 
J4  i>ercent ;  the  number  of  passengers.  84  percent,  and  the 
freight  t<innrige.  loj  percent. 

The  vessels  were  divided  into  three  main  classes,  steam  and 
gasoline  (petrol)  accounting  for  9.927  vessels  and  4.059,521 
tons;  the  sailing  vessels  numlK'rrd  7.131.  with  1.704,277  gross 
tons;  imriggcil  vessels,  largely  in  the  nature  of  canal  boats 
and  barges,  luinibered  20.263,  with  a  gross  tonnage  of  7.129.- 
631.  Of  the  steam  vessels.  .I.O15  with  a  tonn.ige  of  .3411,588 
were  ilevoied  to  freight  and  passenger  service;  3,079  of  261,375 
gross  Ions  were  tugs  and  towbiwts;  .536  of  261^)73  tons  were 
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ferryboats;  2.176  of  8j,./"5  tons  were  steam  and  |Kiw«r  yacht*; 
while  the  smalt  balance  is  in  scattering  classilicatiun.  Of  the 
total  »t<:im  and  pdwer  vessels,  those  operating  on  the  Atlantic 
coast  and  Gulf  of  Mexico  numbered  .S-»I3.  with  1457,8^  K"'*'* 
tons.  On  the  (ircat  Lakes,  includinK  the  Si  l-Twrcncc  river, 
arc  1.676  vessels  and  1.915.786  Ions.  'I  lie  Pacilic  coast,  in- 
cluding .Maska,  accounts  for  1.0(6  vessels  and  518,107  tons, 
while  the  Mississippi  river,  its  tributaries  and  all  other  inland 
waters  take  up  the  balance. 

Of  the  sailing  vessels.  5,181.  covering  1,672,862  tons,  arc 
devoted  to  carrying  i»*sengers  and  freight;  and  l..5<>4  vessels 
of  i|,i55  tons  are  yachts.  Of  the  total,  5.920  sailing  vessels, 
a|fl?rcg,itinB  1.13J.905  tons,  operate  on  the  .Atlantic  coast  and 
Gulf  of  Mexico,  this  being  a  decre.w  of  more  than  12  percent 
in  tonnage  in  seventeen  years.  The  tonnage  on  the  Pacific  is 
^05,283.  while  the  Great  Lakes  and  Sl  Lawrence  river  ac- 
count for  365,571  ton*. 


line  propelled  vessels  number  J.ISS.  of  50.998  tons  and  7JJ04 
horsepower.  Screw  propellers  are  fitted  to  2,785  of  these 
vessels;  stem  wheels  10351,  and  stdewhrels  to  19.  The  seven 
electric  propelled  vessels  all  have  screw  propellers,  their  gross 
tonnage  being  92  and  horsepower  88. 

Of  the  total  vessels  listed  the  merchant  marine  includes  the 
registered,  enrolled  and  licensed  sjiil  and  steam  vessels,  in- 
cluding fishing  vessels.  These  aggregate  25X»li  in  number  and 
f  .674.9fi9  gross  tons,  Of  this  total,  9,500  are  steamers  of 
3.975.287  tons,  ami  15.506  are  sailing  vessels  of  2,699,682  tons. 
°l  lit-  tonnage  employed  in  the  foreign  and  coastwise  trade  in 
19U6  aggregated  6.602.510  tons,  of  which  gjH^lih  tons  ( 14 
percent )  were  engaged  in  foreign  trade  and  5.674.044  tons  (86 
percent)  in  coastwise  trade. 

The  report  inclinles  a  large  amount  of  oth^r  inform.itbn  in 
detail,  including  traffic  through  the  St.  Mary's  Falls  (Sault 
Ste.  Marie)  Canal,  which  is  placed  in  1906  at  41.098,324  net 
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L'nriggcd  vessels  include  2.237  canal  b<jats  of  .W.sSi  Ions, 
and  18.026  barges  and  other  vessels  aggregating  6,826.050  Ions. 
On  the  .-Vtlantic  coast  arc  8,699  of  these  ve»sels.  aggreg.iling 
2.260,622  tons.  On  the  Mississippi  river  and  its  tributiries  are 
8,187  vessels,  aggregating  4.2(15.740  tons.  Of  the  ferrybiiats. 
152  of  129,690  tons  operate  in  the  harfx>r  of  New  York,  and 
carried  during  the  year  208.684.123  passengers.  This  is  63. 1 
percent  of  the  33o.737.6.»  pjissengers  carried  by  all  ferryboats. 

Of  the  total  of  all  types  of  vessels.  1.979  of  3.276.723  tons 
are  constructed  of  iron  ,md  steel;  35,247  vessels  of  9,581, .148 
tons  of  woikI  ;  while  the  balance  are  of  composite  construction, 
The  wooden  vessels  include  canal  boats  and  barges  to  the 
number  of  20.077  ;md  6.991.233  tons.  The  iron  and  steel 
vessels  include  1.674  steiitners  aggregiting  2.916.517  Ions. 
Wooden  steamers  .iccoun'  for  I.119459  tons,  and  wooden  sail- 
ing vessels  for  i_»70.656  tons,  bath  these  latter  figures  have 
decreased  since  l8fQ. 

The  average  siie  of  all  vessels  was  345  lon.s  in  1906  an<l  274 
tons  in  1889.  Iron  and  steel  •.teamers  avenged  (in  190*))  1.742 
tons;  iron  and  steel  sailing  ves%eU.  1.740  tons:  iron  and  steel 
steam  freight  and  passenger  vessels.  2j*lij  t"n« 

The  nuinlwr  of  %e»sels  propelled  by  steam  is  given  as  6.765. 
with  a  gros«  tonnage  of  4.008.431  tons,  and  3..l78,45,t  horse- 
power. Of  these  vcNscU.  5.|(*i  have  screw  projiellers;  1.055 
have  stem  wheels ;  543  have  <.idewheels,  and  the  seven  others 
have  various  modes  of  propulsion,  including  hydraulic  Gaso- 


Ions,  as  compared  with  i.)443.jl92  net  tons  for  the  Suez  Canal, 
and  5.796.949  net  tons  for  the  Kaiser  Wilhelm  Canal.  The 
canal  on  the  Great  Uikes  is  thus  seen  to  have  passed  more 
than  double  the  tonnage  of  the  other  two  combined,  in  spite 
of  the  fact  that  ice  closes  the  canal  absolutely  during  about 
four  months  of  the  year.  The  freight  shipped  by  water  during 
the  year  1906  .-iggrrgateil,  as  ab<5ve  stated.  J<i5.546,845  net  tons 
(2,000  iKiunds).  The  largct  single  item  was  coal,  which 
amounted  to  49,i09.(x>5  tons.  Thi^  was  well  distributed  over 
the  .'Vtlantic  co.ist.  Great  Lakes  .-tn<l  .Mississippi  basin.  The 
next  item  is  iron  ore,  41.524-IU2  net  tons,  of  which  more  than 
90  percent  belonged  to  the  Great  Lakes.  There  were  30,029.- 
515  tMrrcIs  of  petroleum  shipped,  of  which  more  than  half 
heliniged  to  the  .Atlantic  cwasi,  and  10.929.939  barrels  to  the 
Pacific  i"oast. 


International  Congress  of  Navigation. — On  the  3tsi  of 
May  there  will  be  opened  in  Sl.  Petersburg  the  eleventh  In- 
tcrnatiimat  Congress  of  Navigation,  which  will  l>e  in  session 
until  the  8th  of  June  This  Congress  has  had  sessions  every 
year  or  two  since  1S85,  anrl  i«  devoted  to  a  iliscii»>ioii  nf  va- 
rioiiH  matters  affecting  navigation  and  shipping  generally. 
The  program  involves  consideration  of  Uitli  internal  and  over- 
sea shipping,  with  an  exposition  of  designs,  plans,  charts, 
models,  etc.,  relating  to  ocean  and  river  navig.ition.  The  ses- 
sions will  be  held  in  the  Conservatory  of  Music. 
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Japan's  Rnt  Turbine  Steamer. 

aV  DSNJAHIN  TAVLnlt 

The  first  turbine  steamer  for  the  mercantile  marine  of 
Japan  has  been  built  by  William  Denny  &  Brothers.  Dum- 
barlun.  The  steel  turbine  steamer  Hirofu  Muru  was  the  first  of 
two  vessels  ordered  by  (he  Japanese  States  Railway  for  special 
service  in  the  Tsuijaru  Straits.  The  launch  was  noteworthy 
as  marking  the  introduction  of  the  turbine  to  Japan,  and  also 
because  the  ceremony  was -purely  Japanese.  The  stem  of  the 
vessel  was  covered  by  a  profusion  of  ribbons  and  flags,  and 
the  draping  of  the  launching  platform  showed  a  mass  of  gay 


A  large  room  is  provided  for  malls,  with  suitable  accommo- 
dation for  the  mail  officers,  .\mplc  bathing  accommodation  is 
provided  for  alt  classes,  as  customary  in  Japanese  vessels. 
The  firemen  and  cofiks,  etc.,  are  accommiMlated  on  the  lower 
deck,  which  is  fitted  in  the  forward  hold.  Provision  is  made 
for  a  limited  amount  of  cargo  in  the  main  and  after  holds. 

The  vessel  is  fitted  with  a  balanced  rudder  of  the  builders' 
special  type,  actuated  by  a  steam  and  hand  steering  gear,  con- 
trolled from  the  flying  bridge.  The  anchors,  which  arc  of  the 
stockless  pattern,  are  worked  by  powerful  steam  windlass, 
while  a  w-tniing  winch  aft  enables  the  vessel  to  be  easily 
handled  in  harbor. 


Till:   IIIII.IIL'    MANV   U.\    IKIA:.  TBir,   ACIIIEVIKG  A   UtAX    MTHUI  Uf     10.00  KXOTS. 


coloring.  As  soon  as  the  vessel  began  to  move.  Madam 
Yanianoiichi,  wife  of  .Admiral  Yamanouchi,  wearing  the  dress 
of  the  Jap:inf>c  court,  loosened  a  cord  at  the  bows,  which 
liberated  two  white  doves  from  a  covering  of  silk,  and  at  the 
same  time  produced  a  shower  of  confetti,  which  fell  upon  the 
party  on  the  platform  beneath  the  vessel's  bows. 

The  ship  has  a  length  of  iBo  feel,  breadth  35  feet,  and  depth 
21  feet  6  inches.  She  has  been  built  under  special  survey  of 
Lloyd's  register,  and  in  accordance  with  the  requirements  of 
the  British  Board  of  Trade  and  of  the  Tcishinsho  rules.  The 
turbine  machinery,  which  is  supplied  by  Denny  &  Brothers, 
was  designed  to  maintain  a  mean  speed  of  t8  knots.  On  trial 
in  the  Firth  of  Clyde  the  speed  obtained  was  19^08  knots. 

'lliere  is  acconmiodation  for  first,  second  and  third  class 
passengers.  Tlie  first  class  passengers  are  located  in  a  deck 
house  on  the  awning  deck.  Large  cabins,  having  Pullman 
berths,  are  provided  for  ladies  and  gentlemen,  in  addition  to 
the  ordinary  staterooms,  ami  a  special  stateroom  on  the  l>oat 
deck.  The  first  class  dining  saloon  is  designed  in  the  Louis 
XVI.  style,  and  has  a  very  high  roof,  the  upper  paneling  of 
which  is  divided  in  leaded  glass  panels  representing  ancient 
shipping  and  other  marine  subjects.  The  ceiling,  which  is 
tastefully  paneled  like  the  rest  of  the  apartment,  is  finished 
in  while  and  gold.  The  sideboards  and  d<v>rs  are  of  same  de- 
sign, the  latter  having  the  company's  crest  worked  in  leaded 
glass.  The  main  vestibule  is  framed  in  light  o.-ik.  dull  polished. 
The  second  class  passengers  arc  located  in  a  deck  house  abaft 
the  boilers,  Iwth  classes  having  sheltered  promenades  under- 
neath the  boat  deck,  in  addition  to  which  the  fir.st  class  pas- 
sengers have  a  promenade  on  the  boat  deck  il&clf.  The  third 
class  passengers  arc  accommodated  in  Japanese  style  at  the 
after  end  of  the  main  deck.  Forward  of  this  is  accommodation 
for  oflficers  »nd  engineers  and  the  crew. 


Institution  of  Naval  Architects. 

The  spring  meeting  of  the  institution  covered  three  days, 
.•\pril  K.  9  and  lo.  Fifteen  papers  were  presented,  many  of 
them  of  unusual  interest.    The  complete  list  follows : 

(.'nsinkahle  and  Vncafsixablc  Shift  of  Ihc  Gonlaeff  Form 
and  System  of  Conslrucliou,  by  Gen.  E.  E.  Goulaeff,  F.  R.  S.. 
N.  .V 

Modern  Armor  and  Us  Atlack,  by  Capt.  T.  J.  Tresidder, 
C  >I.  G. 

M odern  Torfedo  Boats  and  Dtslroytrs,  by  J.  \.  Thornycroft. 

The  Combination  System  of  Redproeating  Engines  and 
Steam  Turbines,  by  Hon.  C.  .\.  Parsons.  C.  B..  F.  R.  S.,  U  Sc. 
A.,  and  R,  Walker. 

Sfeed  Trials  and  Serfiee  Performance  of  the  Cunard 
Steamer  Lusitania,  by  Thomas  Bell. 

A  Xeu'  System  of  Ship  Conslrnelion.  by  J.  W.  Isherwood. 

The  Heating  of  Modern  Oeean  Liners,  by  W,  C.  Wallace. 

The  InHuenee  of  Air  on  I'atnum  in  Surfaee  Condensers,  by 
D.  B.  Morison. 

\ole  on  the  I'se  of  Superheated  Steam  tcith  Marine  En- 
gines, by  M.  Felix  Godard. 

Results  of  Further  Scre-iv  Propeller  Experiments,  by  R.  E. 
Froude.  F.  R.  S. 

An  .Analysis  of  the  Resistance  of  Ships,  by  Prof.  William 
Ifovgaard. 

A  Snv  Method  of  Research  It'ork  on  Fluid  Resistance  and 
Ship  Propulsion,  by  Herr  H.  Wellcnkamp,  I  G.  N. 

Two  Xoirs  on  Ship  Calculations,  by  W.  S.  Abell,  R.  C.  N.  C. 

Factors  of  Safely  in  Marine  Engineering,  by  Prof.  J.  O. 
Arnold. 

The  Modern  Devtlopmtnlt  of  the  Mariner's  Compost,  by 
J.  C.  Dobbic 
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u  to  bo  submitted,  copy  mutt  bo  in  our  kandt  not  iator  than  tko  itt  »/ 


Coiutruction  Details. 

.\boiit  a  year  ago  we  obtaini-d.  thronjjh  the  courtesy 
of  a  correspoiulenl,  a  large  number  of  prints  showing 
details  of  con.siniction  of  various  important  features 
of  both  warships  and  merchant  vessels.  These  include 
in  the  main  such  items  as  rudders,  stern  frames.  si>ec- 
laclc  frames  and  pro]K;Iler  struts,  details  of  rams,  bilge 
keels,  steering  gear  and  hawse  pipes.  While  they  rep- 
resent practice  of  a  somewhat  restricted  locality — th.- 
Pacific  coast  of  the  I'nited  States — yet  they  are  up  to 
date,  and  are  of  great  interest  becausi'  of  the  wealth 
of  tietail  involved,  and  of  llie  fact  that  it  is  often  dif- 
ficult, if  not  impossible,  to  obtain  such  items  in  con- 
nection with  the  description  of  a  new  ship. 

Particularly  difficult  is  it  to  obtain  accurate  drawings 
of  this  sort,  and,  for  this  reason,  we  feel  justified  in 
presenting  the  material  lit  as  much  detail  as  possible. 
It  is  being  divided  up  into  three  or  four  sections,  the 
first  of  which,  published  this  month,  covers  four  ty])i- 


Shipbulldinc. 

Lloyd's  rcpi»rts  indicate  a  decided  decrease  in  the 
amount  of  tonnage  under  construction  in  ISritish 
yards,  as  com|>ared  with  the  same  period  of  last  year. 
In  spite,  however,  of  a  financial  ilepression  (more  prop- 
erly a  financial  stringency  or  tightness  in  the  money 
market )  in  the  L'nited  States,  the  report  of  the  Bureau 
of  Navigation,  Department  of  Commerce  an<l  Labor, 
shows  that  during  the  nine  months  ended  .March  31, 
i«/j8,  the  tonnage  of  sail  ami  steam  vessels  constructed 
in  the  l'nited  States  has  increased  by  approximately 
25  i>ercent,  as  compared  with  the  figures  for  last  year. 

The  re|K)rt  shows  775  vessels  aggregating  35i.7(>i 
tons,  or  an  average  of  457  tons  |K:r  ship,  as  compared 
with  (>yt)  vessels  and  280,291  gross  tons  last  year,  the 
average  here  Ix'ing  only  413  tons.  Construction  ha* 
increased  l)oth  on  the  .\tlantic  and  Pacific  coasts  and 
the  (Ireat  Lakes.  The  figures  for  these  three  divisions 
mav  be  summarizetl  as  follows: 


,  1907  ^ 

XumlxT.  Toi«. 

.Adaniic    .}<i3 

Pacific                 iig  16400 

Great  Lakes. . .     72  167,105 


-UfdS- 


Numbcr.  Tons. 

102,372 
170  .?2,96i 
III  214,885 

The  great  numlxT  of  vessels  shown  is  accounteil  for 
largely  by  the  fact  that  f^tttj  this  year  and  593  last  year 
were  built  of  w<mmI,  and  were  of  small  size.  If,  how- 
ever, we  confine  attention  to  steel  steamers,  the  item 
of  real  importance  in  the  returns,  we  find  that  the  gain 
has  been  from  81  vessels,  232,2^14  tons,  and  an  average 
of  J.fVtt-t  tons  last  year  to  107  vessels,  2i>5.682  tons,  and 
an  average  of  2.7<>2  tons  this  year.  Here  again  each 
main  division  has  shown  an  increase,  the  greatest 
being  that  on  the  I..akes.  where  the  figures  are,  respec- 
tively, 165,793  tons  and  212477  tons. 

In  addition  to  the  constniction  of  sail  and  steam  ves- 
sels there  were  many  unrigged  vessels  (canal  boats, 
barges,  scows,  etc.)  included  in  the  report,  the  figures 
l>eing  for  nine  months  last  year.  258.  of  64.217  tons,  as 
compared  with  246  and  '>5,5i  i  Urns  this  year. 


The  Development  of  the  Modern  Freichler. 

We  are  describing  this  month,  side  by  side,  a  half- 
dozen  steel  steamers  intended  primarily  for  the  carrying 
of  freight,  built  by  various  yards  in  llritain  and  on  the 
continent,  and  constructed  from  a  variety  of  designs, 
some  features  of  which  were  luilieard  of  a  dozen  years 
ago.  In  the  nindent  development  of  this  type  of  vessel 
the  tendency  has  Ix-en  all  along  to  dispense  with  ob- 
structions in  the  hold,  leaving  a  large,  clear  space  free 
for  the  stowage  of  either  bulk  cargo  or  of  large  sec- 
tions of  machinery  and  other  freight,  with  large 
hatches  for  loailing  and  discharging  cargo,  and  with 
iwwerful  machinery  for  use  in  this  connection. 
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Among  the  most  prominent  features  of  diips  built 

jicciiriliii^  to  this  iK-vv  principle  nii;^lit  Ik-  mcntioncil 
a  general  tendency  tu  place  ttie  propelling  machinery 
right  aft,  with  a  minimnni  ienRtii  of  shaftin^f  and 
a  inininium  tiistiirbancf  nf  c;u  l;  ■  -pace  by  shaft  tunnel, 
machinery  casings,  etc.  I  hij  tendency  has  been  car- 
ried to  its  logical  limit  in  the  big  steamers  whidi  haw 
been  constnictett  in  large  ir.irnlwr*  on  the  Grr.st  f  .nke-; 
of  North  America.  Not  i.>uh  lias  there  been  left  a 
clear  l»olil,  rt  acliing  in  sonic  cases  to  more  than  40O 
feet  in  length  without  a  single  break,  but  the  arraitge- 
ment  of  hatchways  has  been  m  standardized,  in  con- 
nection with  the  loading  and  unloading  devices  of  im- 
mense power  located  at  the  various  ore  and  coal  docks 
on  the  lakes,  that  a  minimum  of  time  is  required  for 
titliLT  I iiHrLitiim.  These  hatches  are  ."ipafeil  lithrr 
12  or  24  feet  between  centers,  depending  upon  circutn- 
stanees ;  their  greatest  length  is  athwartship,  reaching 
in  sonic  cases  two-thirds  the  breadth  of  the  vessel ;  and 
as  the  unloading  machines  arc  also  12  feet  apart,  this 
makes  it  possible  to  bring  the  vessel  to  SUCh  a  position 
alongside  tlic  wharf  that  a  score  or  more  o£  these 
machines  may  be  operated  at  once  and  an  immense 
cargo  discharged  in  a  time  which,  to  those  not  accus- 
tomed to  this  method  of  doing  it,  must  seem  incredible. 
The  latest  vessels  of  this  service  can  carry  more  than 
i.i.ooo  tons  of  bulk  cargo  in  the  shape  of  ii'  ti  'f 
coai.  This  inunense  quantity  can  be  loaded  into  the 
vessel  in  from  one  and  one-half  to  two  hours,  and 
such  is  tliL  v^tkrit;.  with  which  it  cnn  discharged 
by  the  special  appliances  in  use  for  this  purpose,  that 
not  more  than  five  or  six  hours  are  consumed  in  this 
operation. 

Among  the  vessels  described  this  nv-mth  we  tind 
that  considerable  reliance  for  loading  and  discharging 
is  placed  upon  devices  carried  by  the  vessel  herself, 
consisting  in  the  main  of  large  cargo  booms  operated 
by  powerful  winches.  In  the  very  nature  of  things 
this  cannot  accomplish  tlic  result  in  anything  like  the 
small  atnotmt  of  time  required  by  tfie  vessels  on  the 
Great  Lakes.  On  the  other  liand,  with  the  great 
versity  of  character  of  cargo  carried  by  tlie  ocean- 
going vessels,  and  the  toully  imsystematized  arrange- 
ments at  t!i'  viiriMU,  ]>iirls  to  which  they  carry  this 
cargo,  no  such  unloading  devices  as  obtain  on  the  Large 
fresh-water  freighters  above  mentioned  would  be 
possible. 

In  general  structural  arrangement  the  designs  are 
.si>mewhat  similar.  In  each  case  there  is  a  <lcf])  double 
bottom,  upon  which  reliance  is  placed  in  large  measure 
for  strength  and  stiffness  of  hull.  Assocuited  with  this 
we  find  heavy  frames  in  the  i  f  wrti-,  ^titToncd 

by  longitudinal  girders  and  by  elTicicnt  and,  from  some 
points  of  view,  enormous  brackets  or  gussets.  These 
latter  connect  the  frames  to  the  double  bottom  and  to 
such  deck^ beams  as  arc  u&ed.  The  latter  are  of  great 
individual  strength,  and  occur  only  between  hatches. 
As  a  geneni  rule,  heavy  longitudinals  run  alongside 


the  hatches,  with  short  beams  from  these  to  the  frames. 

In  Si  ii:if  of  ilu  (  ii-i-..  r.it.Ii  r  consideration  this  month 
wc  lind  that  the  triangular  spaces  outlined  by  the  gus- 
sets are  used  as  top  side  tanks  for  water  ballast,  the 
idea  iK-ing  t<.>  avnifl  fhr  crrcit  ^tnlii!i'>'.'  arm  -icci sifnci? 
by  the  usual  arrangement  of  ballast  tanks,  thus  mak- 
ing the  ship  much  easier  in  a  seaway  and  tending  to  de- 
crease  the  stresses  to  which  she  is  subjected  when  Oper- 
ating under  this  condition. 

In  the  interests  of  clearness  of  cargo  space,  pillars 
or  stanchions  are  almost  entirely  dispensed  with,  and 
where  they  are  used  they  are  commonly  made  of  great 
individual  strength  and  set  at  lotig  distances  apart.  In 
these  cases  they  frequently  cariy  heavy  longitudin^ 
f^rders  for  supporting  decia  and  adding  to  tiie  general 
-■tun^ih  of  the  structiirr.  Alone;  -Ju-  same  general 
line  we  might  menticm  tlie  fact  that  lower  deck  beams 
are  practically  eliminated,  there  being  nothing  across 
the  hold  from  the  t'  >p  of  the  double  bottom  to  the  uiider 
side  of  the  main  lieck. 

.VII  of  these  inno\-:itions.  so  to  speak,  have  come 
gradually,  and  as  the  result  of  years  of  experience, 
experiments  and  developnu-nts,  and  it  may  safely  be 
assumed  tliat  most  of  them  have  come  to  ati^.  The 
re.sult  is  a  ship  in  which  a  maximum  of  caigo-carrying 
capacity  is  associated  with  a  maximum  facility  for 
ti.itjiillut:  til!'-  r.-iri,'!!.  ;m<'  with  :i  minimum  "tare"'  rep- 
resented by  weight  of  hull.  The  whole  development 
is  along  sane  lines,  and,  while  we  may  expect  to  see  it 
largely  amplified  and  modifii-i  .i>  \W-  yt-.ir^  l;  *  1'>. 
both  as  to  the  character  of  the  individual  construction 
and  as  to  the  number  of  units  to  which  this  construction 
is  applied,  yet  wf  hrlicvc  that  the  ijeriprnl  frnturcs  have 
already  been  developed,  and  that  the  ultimate  type, 
if  such  a  tvfic  is  coming,  will  embody  most  of  the  pres- 
ent characteristics. 


The  Art  of  MaMag  Silto 

One  of  our  articles  this  nnonth,  from  the  pen  of  the 
maker  of  the  .sails  01  most  of  the  recent  successful  de- 
fenders of  the  America's  cup,  is  especially  interesting 
in  that  it  takes  up  the  whole  subject  matter  of  the  ele- 
ments conducing  to  sticcess  in  a  suit  of  sails.  He 
points  out  the  fact,  not  generally  recognized,  that  the 
proper  placing  of  the  snils  on  the  vessel  is  every  whit 
as  important  as  their  correct  cutting  and  manufacture. 
Directitms  are  given  for  taking  care  of  this  point  in 
•itich  maimer  as  to  enable  the  reader  to  readi'\  :ii;ikc  dm- 
of  the  acctimulated  experience  of  years  in  the  liandling 
of  sails.  The  subjects  of  shrinkage  and  stretdiing  are 
carefully  cr'n-^idcred,  and  the  mctl  .  Hl^  sho.vn  of  mak-. 
ing  allowance  for  either  in  a  new  sad,  the  idea  being 
to  so  adjust  the  sail  that,  after  "weathering."  it  may 
be  a  perfect  fit,  with  the  correct  amount  of  draft. 

This  article  is  to  he  continued  through  three  num- 
bers, and  tfien  Id  be  republished  hi  pamphlet  form,  for 
more  ready  convenience  of  users. 

-  'ci  
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ProgreM  of  Naval  VcmcU. 

The  Burfnii  of  Con»truetit>n  and  Repair,  Navy  Department, 
reports  til*  following  percentages  of  completion  of  vessels  for 
the  United  States  navy : 


BATrLESHIPS 
I  Tun*,  |Knt4K  I 
l<Ulm  11.000  i; 

NraHunpahire.l  I«.0a0i  IS 
Suulh  C«r<>llu  l&OOO  m 
MkhiKUi.  I  ICOOO  I8{ 

[>f|gw«iT  I  20.000  21 

SnnhOaliuu..  ,  at.000  21 


Wm.  Cramp  &  San  

Nrw  Ymk  ShlptmiUmt  C».  . 

Wm.  Cramp  &  Sens.   

\"cw  Yiwk  MtiplMiiWinir  C",  . 
Sc«r|jt«  .Nrn-.S  U.  *  l>  II.C" 
t'on  KtiTT  Shtpbuildinx  Co 


ARMDKED  rRnSER.S. 

NoclhOiroliaa.    K.500  i1    j  .Nninrl  Nrw<  Co  

Mcmtaaa.  M.tOO  23      N>iiir|K>n  Nnii  C»  

SCOUT  CRUISF.kS. 

ChtMcr.   . .       :  a.7M|  21    ;  Uaih  Inn  Wnfkn   

BirmiiiflfuiDi .         3.750  34      Knrr  Klvrr  Shijibuililinc  C'l 

Salem   I  3.7M!  24    I  fan  Ri<cr  ShijibuiWiiK  Cn 

TORPEDO  HO.^T  UF.STRitVKRs 

.MumbcT  t7  700  28      Wm.  Cramp  &  Sons  

Number  18  .  700  S"      W  ni,  Ctamu  fc  S.«i»  

.Vunilirr  l»        i      700  2H       New  N'lxk  StiipbuiUing  Cd.. 

Num)icr20  700  ;  28       Hjlh  lr<in  Wrrks 

Number  21        I      700,  2H      Bulk  Irxi  W'i«li> 

SirBMARIXE  TORPF.lxi  MOATS. 

Cu1ll«A*h.     .  . .     —  —    )  Ftirr  Riier  ShiitJjuililiiin  Cu. 

.Vumlicr  13   —  —    i  Ffirr  Ritrr  Shii»hiiiltlinic  Co. , 

Xumbrrll      .  ,      —  —       Fore  ki>cf  Sh:|.*miltliiu  Co., 

Numlier  lA  ....      —  —       Fnir  Ri\cr  S*ij|»bii»lilini(  Co.. 

Numlierlft  ....     —  "      F*"r«  Ki^rr  SliijitjiitliliiiK  Co. , 

iNiirntirr  17  ....     -~  —      F<irr  Ri^er  Shii)huililinii  Co.. 

.Numlier  IS  . . . .     —  —       Forr  Knrr  Shiiitmililinic  Co.. 

Numbrr  19   "~  —      Ftirc  Riier  shijibiuliltnc  Co. , 
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ENGINEERING  SPECIALTIES. 


Massachusetts  Ball-BsarinK  Exhauster*. 

The  ball-bearing  exhauster*  ni»v  bcind;  nianufaitiirrJ  t>y  the 
Ma!t»achn>etts  Kan  Company,  Watertown,  Ma»s.,  mark  a  dis- 
tinct advance  in  fan-blower  drsign.  The  bearings  of  the  Cliap- 
man  double  ball  type,  with  single  ball  races,  arc  made  of  case- 
hardened  cups  forced  into  the  hanger,  and  case-hardened  cones 
forced  on  to  la|>cred  porti<ms  of  the  fan  shaft.  Between  the 
two  run  hardened  «tcel  balU,  separated  by  .small  ball  iiller« 
carried  in  light  »teel  AikHs.  The  function  of  tli«*e  floats  i*  to 
keep  the  idler*  in  the  center  line  of  the  larger  balU,  while  the 
idler  halls  themselves  eliminate  the  destructive  grinding  action 
of  the  load  balls.  The  shaft  may  be  readdy  driven  out  through 
the  fan  wheel,  pulley  and  bearings;  the  taper  contact  between 
shaft  and  inner  sleeve  thus  being  easily  broken.  Such  bearings 
have  been  run  for  m<niths  under  various  conditions  without 


the  fan  .shaft.  rre«<Iom  from  the  necessit)  and  expense  oi 
oiling  i.s  also  secured.  Such  fans  may  be  placed  in  the  most 
conspicuous  place  without  collecting  dirt  and  dust  due  to  es- 
caping oil.  Journal  friction  has  been  almost  entirely  eliminated. 
As  a  great  and  added  advantage,  these  fans  in  the  smaller 


sties  (up  to  to'inch  shell  diameter)  are  made  universally  con- 
\eriible,  that  is,  they  may  he  adjusted  to  discharge  in  any  di- 
rection. The  purchase  of  ,in  entirely  new  fan,  or  even  the 
change  of  hanger,  is  thus  obviated. 

Comparative  tests  definitely  prove  the  superiority  of  the  batl- 
liearing  fan  over  one  litted  with  plain  babbitted  licarings.  A 
summary  of  such  tests  shows  a  decrease  of  about  lo  percent  in 
the  re<|uireni*iit  lielow  that  necessary  with  the  older  t>-pe.  To 
provide  against  misleading  results  in  these  tests,  IxMb  fans 
were  previously  run  for  several  weeks,  so  that  they  presented 
>)rdinary  conditions.  Such  economy  m  favor  of  the  ball-bear- 
ing fan  shows  an  approximate  annual  sa\ing  of  i$  percent  of 
the  purchase  price  of  the  fan. 


The  Sturrock  Furnace  Bridge. 

A  device  intended  to  promote  complete  combustion  of  fuel 
is  shown  in  our  illustration.  It  is  designed  for  both  marine 
and  land  purposes,  and  has  been  fitted  to  n  vcrj-  large  number 
of  steamers.  The  s|>ecial  advantages  claimed  for  this  bridge 
are :    Increased  facility  in  removing  and  replacing  bridges 


'/////, 


////////// 


showing  the  slightest  .signs  of  wear  or  deterioratinn. 

This  type  of  fan  possesses  many  important  advantages  over 
the  older  forms.  In  the  smaller  sizes  the  bearing  supports 
form  an  inherent  part  of  the  hanger,  making  a  very  compact 
and  rigid  combination,  while  insuring  absolute  alineinent  of 
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during  inspcclion;  iacilit)'  in  cicaiiini;  tires,  clue  lo  such  a  con- 
struction of  the  bridge  that  clinker  will  not  adhere  to  it; 
great  dural>ility,  and  a  better  ci>nihuiition  of  fuel,  resuhing  in 
greater  economy,  .tnd  a  constdernblv  reduaion  in  the  emission 
of  black  smoke. 

The  bridge  wall  is  composed  of  cast  iron  bars  with  con- 
siderable air  openings  between.  The  dead  plate,  having  open- 
ings through  it.  admits  air  freely  from  the  ash  pit  to  the  back 
of  the  bars  and  through  the  >piices  between  lo  the  lire,  thus 
doing  away  with  the  usual  pile  of  ilead  lire  again.st  the  bridge 
wall.  Air  openings  are  alsf>  provided  through  the  bars  at  the 
crest  of  the  bridge,  by  which  highly  heated  air  is  admitted  to 
mingle  with  the  gases  from  the  furnace  as  they  pass  into  the 
combustion  chamber,  thus  effecting  their  complete  combusticm 
and  preventing  s.inoke. 

This  device  is  pLiced  on  the  market  by  the  Sturnxk  Patent 
Bridge  &  Engineering  Company,  Ucmdcc- 


A  Small  Pumping  Set. 
The  illustration  shows  a  4-horscpowcr  single-cylinder  petrol 
(gasoline)  engine,  ilriving  a  centrifugal  pump  with  3-inch  dis- 
diarge,  and  capable  <if  throwing  150  gallons  per  minute  to  a 
height  of  ao  feet.  This  set  is  placed  on  the  market  liy  J.  W. 
Brooke  &  Company,  Ltd.,  Lowestoft,  and  is  ntounted  all  on  one 
bedplate,  which  forms  a  tank  used  for  priming  the  pump. 


When  the  engine  i»  running,  the  circulating  water  is  drawn 
from  one  side  of  the  centrifugal  pump  and  relumed  to  the 
other  side,  and  in  ihix  condition  the  base  i»  used  a»  a  silencer 
or  mufHcr. 

Ignition  is  by  Simms-Bosch  high-tension  magneto,  and  the 
consumption  of  fuel  at  the  fidl  speed  of  I,oo0  revolutions  per 
minute  is  said  to  be  only  one  gallon  in  J  hours.  Two  slings 
are  filte<l  for  loading  the  onttit  nu  a  long  pole,  the  entire  weight 
being  only  al)out  500  pound*. 


A  Metallic  Packinc. 

The  Garlock  Packing  Company,  Palmyra,  N,  Y.,  hat  de- 
veloped a  metallic  packing  of  which  our  illustration  sliows  a 
partial  section.  This  i«  made  e.xtra  strong  for  high-speed  and 
high-pressure  naval  and  other  marine  work,  a  special  grade  of 
bronze  being  used  for  the  main  wearing  parts.  Provision  is 
made  for  collecting  oil  and  water  and  discharging  it  through 
drain  pipes,  thus  keeping  the  engine  and  its  surruun<lings  dry 
and  clean.  The  packing,  as  shown,  is  fitted  in  three  sections 


with  small  glands,  or  "distance  pieces,"  in  between.  The 
whole  is  then  held  in  place,  as  usual,  by  a  gland  secured  by 
studs.  I1ie  packing  is  held  tight  against  the  rod  by  means 
of  circular  coil  springs,  which  allow  sufTicient  elasticity  while 
still  making  a  tight  lit. 


Ttic  Drainajcc  of  Steam  Whistles. 

Where  the  ordinary  method  of  admitting  steam  into  whistles 
and  sirens  of  steam  vessels  is  used,  a  great  quantity  of  water, 
which  has  been  condensed  from  the  steam,  remains  in  the 
pipes.  Bends  (where  the  water  might  collect)  in  the  piping 
l>elow  deck  are  ea.xily  avoidetl ;  but  the  difficulty  of  preventing 
or  getting  rid  of  the  condensation  of  steam  in  the  piping  above 
deck,  where  exposed  to  the  cold  air,  has  been  a  frequent  cause 
of  trouble.   An  ordinary  stop  valve  is  often  filled  within  easy 


reach  of  the  deck,  but  this  is  obviously  dangerous,  as  there 
would  be  no  time  to  open  it  should  a  sudden  necessity  10  use 
the  whistle  arise. 

A  practical  method  of  draining  is  employed  on  most  of  the 
vessels  of  the  North  German  Lloyd  Company,  as  well  as  on 
ituny  ships  in  the  German  navy,  the  P.  &  O.  Company, 
also  a  large  number  of  other  liners,  passenger  vessels  and 
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priraie  sipani  yachu.  in  the  sha|K-  of  a  patent  valve,  which 
>trvf^  txilh  as  ;i  st'ip  v.iIm-  and  a  whi«lk  valvi-.  I'liia  ap- 
|ili:iiui-.  kiinwn  .is  Mullcr's  drain  vaKc.  is  maimfacturcd  by 
llu-  Cnmbination  Metallic  I'ai  kiiiK  C<iiiip.iiiy,  Liil..  liilcslicad- 
o;i-'l"viic.  I(  will  In-  ■'CL-ii  that  !>y  llus  arraii({cniciU  no  acc\imii- 
lati  .ii  in'  waUr  is  pu^siliV-  wlu'ii  tKc  steam  15  ilnit  off  from 
lilt  whi-tle  lliere  1^  aKvajs  a  fnc  passage  for  the  condeiiseJ 
Kttnin  to  tluw-  away  tn  aiij  convenient  receptacle. 

The  >alve  i»  titt«d  as  close  to  the  deck  as  po>*ible,  and  is 
wor1(«d  by  a  line  led  by  a  pulley  to  the  bridge  in  the  ordG- 
ttary  way.  Wh«n  ihe  disk  valve  at  right  is  closed,  the  piston 
valve  at  left  is  pressed  back  to  allow  a  free  drainage  ol  the 
pipe  ibnwi^  tiit!  pott  On  piillinf  the  line^  the  pistmi  valve 
first  Clovers  Hie  draiti,  and  then  opens  the  disk  vAlve.  When 
the  line  i«  released,  (he  disk  valve  is  agsid  closed  hy  the 
Meant  pressure,  and  the  piston  valve  is  thrown  back  to  reoficn 
the  drain.  The  iii-i  iiiraiiton'.  .  1.  ar  \y\  full  snundins  of  the 
whistle  is  tlius  rendered  a  mailer,  of  certainty. 


TECHNICAL  PXJBUCATKJNS. 

Berechnuns  und  Konstmktion  der  Schi£Fsniachinen  luid 
Kcssel.  By  Dr  G  Raiier.  Size,  3  by  8  intfaes.  Fages,  + 
,v  Munich  and  BerKn,  1908:  JL  Olden- 
burg.  r*ric«,  24  marks  (24/-I. 

This  is  the  third  edition  of  the  work,  and  it  has  been  thor- 
oiiKhly  brought  up  to  date  by  the  addition  of  certain  material 
Oil  turbines  and  other  items  wherein  larjje  progress  hai  been 
made  since  the  pnUicatian  of  the  litsi  and  second  editions.  The 
work  is  dhrideii  into  eight  tnam  icetH»St  ef  whidt  the  first 
indiides  the  nain  engines:  the  second  covers  iHimps;  the 
third  coven  propellers  and  ship  resistance;  the  fourth  covers 
pipes  used  i>n  shipboard  for  various  purposes;  the  fifth  covers 
boilers;  ihe  sixth  treats  of  various  devices  for  measuring;  Ihe 
SI",  :jrli  a  collection  of  items  such  as  platforms,  gra(itll<^. 
engine  and  boiler  foundations.  tubricalii>n.  dis|Misition  of  aslu  s. 
etc  ;  while  the  eighth  consist*  of  forty  tables  of  maihimatical 
quantities,  metric  and  KiiKlish  omverslon  units  and  various 
tabirs  cov<'rinK  nautical  pr.'uticc. 

The  work  is  well  illustrated,  some  half-tone  engravings 
bciuK  printed  on  folding  plates  in  order  to  give  a  luge  illustra- 
tion, for  the  page  would  be  too  small  for  this  purpose.  Many 
line  drawings  are  similarly  placed,  and  the  result  is  a  thor- 
oughty  satisfactory  volume  from  every  point  of  view.  With 
characteristic  German  Ihoroughncsa  Ihe  matter  is  taken  vp 
from  tlw  mathematical  point  of  view.  bcgintiinK  with  the  de- 
termination of  cylinder  dimensions,  and  carrying  iiu>  reader 
through  the  various  parts  of  the  engine  and  its  au.xiliarics. 

The  seeimd  edition  has  been  translated  into  Knglisli,  and  it 
is  pnibaiilc  that  the  picaent  one  will  he  liliewise  treated. 

Refrigeration.  By  J.  W  .\nderson,  M.  1,  C.  E.  Sise.  S\i 
by  8)1.  inches.  P.agi  s.  iiJ  Kigures.  87.  London  and  New 
York.  igoH:  Longmans.  Green  &  Company.  Price,  7/6  neL 

I  hr  subject  it  taken  ii|>  from  Ihe  |i'.>im  of  view  of  heat  and 
its  abstraction  or  removal  from  the  body  to  be  cooled,  and 
reference  is  made  to  a  oompleie  analogy  to  this  manner  of 
regarding  heat  in  the  case  of  water,  which  will  readily  flow 
from  a  high  to  a  low  level,  but  to  be  transferred  from  a  low 

to  a  high  level  il  must  be  lifted  or  pumped  ;  work  must  be 
performed  and  energy  expended.  »Thc  .nnioiint  s<i  cx|icn(ii.fl 
will  necessar;'v  :li  |i.nd  on  Ihe  quantity  in  <juesti(in  and  the 
height  through  which  it  is  raised.  In  the  same  «ay  hrai 
pumps  (refrigerating  apparatus)  rMjiiir.  t  .  .  vpeinliinn-  of 
energy,  the  amount  depending  upon  ihc  ((uantity  .tnd  the 
difference  helwern  the  first  and  last  conditions 

The  lirsi  six  chapii-rs  are  dcvoled  to  tlnse  elementary  con- 
siderations of  heat  and  ItS  tf»nster.  the  properties  of  fluids 
and  gases,  liquids  and  vapors,  and  the  laws  of  thermodynamics. 


In  Ihe  seventh  chapter  nrfrigeranls  are  discuseed,  the  general 

i}pes  of  maehines  and  operations  outlined,  and  tables  given 
showing  the  various  char.ictcnstics  01  different  types  of 
apparatus.  The  remaining  five  chapters  are  devoted  to  the 
substances  used  as  rcfnj^erarsts.  to  the  making  of  K:c,t]lc  con- 
structii.):^  .'.ii:!  .ti  i:n  •!  o>:<l  stores  and  misceilUNOUS  UiCS 
and  arrangements  of  rcltigcrating  plants. 

Of  particular  interest  is  ihe  chapter  on  cold  stores,  showing 
the  methods  of  insulating  the  walls,  doors,  Huors  and  ceilings 
in  Mich  a  manner  that  heat  may  be  kept  out  to  suofi  an  extent 
as  may  be  rei|uired  in  any  particular  case.  This  section,  as 
well  as  the  others  in  the  baah^  is  illustiated  by  both  half-tones 
and  line  cMs,  shewinc  details  of  constraetion.  Willi  regasd 
to  insiilatiaa,  the  caiea  of  the  Immm  and  Si.  Lcmt  are  men- 
tioned, in  the  former  of  which  certain  portions  of  the  depth 
of  insolation  are  taken  up  by  sawdnst  b.-icked  up  by  boards, 
paper  and  hair  felt;  while  with  the  .S'l  /.  ij.i-r  an  .;ir 
space  between  two  sheaths  of  boards,  the  otlitr  suau  ri.iS  h-  ing 
paper,  ruberoid  and  granulated  cork. 

An  unusually  complete  index,  covering  more  than  twenty 
pages,  renders  the  work  easy  of  access  as  a  reference  hook, 
and  a<Hs  tr,  if;  v^Itir-  as;       tli-mnunrv  »f=xt  N^^V 

Handbook  for  the  Care  and  Operation  of  Naval  Ma- 
chinery. By  Lieut.  II.  C.  Dinger,  I'nited  States  Navy.  Siie. 
4*!!  by  6<i  inches  Pages,  joj.  Figures,  134.  New  York, 
1908:  D.  Van  Nostrand  Company.  Price,  $j  net  (fl/j). 

The  forger  part  of  tlie  conlenia  of  this  work  has  already 
appeared  serially  in  the  Jottmal  of  tH*  Amukam  S«eiftf  »/ 
.Vavaf  Engintert.  The  present  volume  Indttdcs  slight  modt- 
ficalions  and  mtmerous  additions  to  ihr  material  there  pub- 
lished, and  is  placed  before  the  public  as  a  concise  and  simple 
description  of  the  care  and  operation  of  naval  machinery,  on 
many  points  not  largely  discussed  in  standard  treatises  on  the 
-ubjcct  of  marine  engineering  The  information  has  been 
obtained  largely  from  Cirst-hand  experience  'mt  free  use  is 
made  of  many  authorities. 

Ihe  work  is  divided  into  six  parts  and  Ihirty  lwo  chapters. 
The  tirst  pan  deals  with  the  riperation  of  naval  machinery;  the 
second  with  the  care  and  overhauling  of  the  main  engines;  the 
third  with  tittuigs  and  auxiliaries;  the  tourdi  with  the  care  and 
preservation  of  snbdivisioos  of  the  hull;  the  fifth  widi  spedat 
anxiliary  engines,  such  as  steering  gear,  air  compressors  and 
bbwen;  while  the  sixth  part  deals  w  ith  spare  parts,  toolt  and 
stores,  and  tests  of  machinery  and  piping. 

The  work  is  illustrated  ttuiinly  by  ?inc  engravings  A  few 
haU-tnnes  are  used  for  illustrating  certain  portions  of  the 
text,  and  there  are  a  number  of  manufacturer^  ■  ,ts.  showing 
special  devices  of  various  types  used  on  shipUjiirti.  The  whole 
thing  appears  in  bf  thoroughly  practical,  and  doubtless  will 
he  found  of  much  value  to  operating  engineers,  not  only  in  the 
nav>  b-,it  also  m  the  mercantile  marine.  It  il.  of  course,  spe- 
cially designed  for  naval  u»«,  and  based  upon  naval  practice, 
but  this  does  not  render  it  less  vaTiable  in  the  merchant 

service 

Marine  Boiler  Management  and  Construction  H%-  C  E. 
SkironiCyer.  Size,  6  I  v  i)  in  hes  Pages.  40).  i  t:iir(  -,  .\-2. 
New  York  and  Loiirlo.-i.  19.1; :  Longmans,  Green  &  Company. 
I'ri.-e.  $-(  111  t  ( T.'s.  net  J. 

I  Ins  is  the  thir<l  edition  of  a  work  which  was  issued  first  in 
!.*<<).?.  Il  deals  entirely  with  t-  c  tiirr  tiihul.ir  Imiler,  popu- 
larly known  as  the  "Scotch"  boiler,  this  type  having  stood  the 
test  of  m.aiiy  years  of  operation  The  main  addition  in  this 
e<liliori  has  bti  n  along  the  line  of  materials  and  better  methods 
<il  working  them,  due  lo  a  belter  knowlcilgc  of  their  StrttCtUrei 

and  elements.  Ibis  includes  a  study  of  the  micrascopie 
structures  of  various  steeti.  and  also  a  study  of  gaa  aralysii 
and  its  relation  to  the  up-tatw  and  funnel 

The  work  U  divided  into  eleven  chapters,  the  last  two  of 
which  summarise  the  toiler  rules  of  Lloyd's  Register  and  the 
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Board  «i  Trailc  Th«  other  chanters  cover,  rt'spcciivcly.  boiler 
maiugement,  Sttem  and  water,  corrosion,  furls  and  combustion, 
hat  tnosmiMion,  strengtli  of  nutieriaU,  mccbank),  boiler  con- 
ttraetkHi  and  design.  Tbc  numerous  illostnitioas  arc  all  in 
the  nature  of  sketches,  showing  the  various  parts  and  the 
straws  to  whidi  (hey  arc  mbjectied  and  the  methods  of 
achicvhw  definite  midts  fkom  given  material.  The  mbject 
of  riveting  oomes  np  for  extensive  treatment  under  the  head- 
ing of  "Boiler  Construction."  A  comprehensive  index  at  the 
rear  of  the  volume  makes  it  easy  of  reference. 

Tlia  Engiaeering  Index  AnntuiL  Size,  b'A  by  o'/i  inches. 
Fisges,  4JS>  New  Yorli  and  London,  ifK^:  Engiiutrmg 
Matume.  Price,  $2  <8s.). 

This  czceedingljr  valuable  teinrence  work  is  contpikd  from 
the  Engineering  Index,  pnUlshed  monthly  in  the  pa(s>  of  the 

Etigmttring  Sfagasine.  The  first  four  volumes  of  the  settes 

<f)ttT  m  each  case  a  number  of  years,  while  thi.s  is  the  second 
.1111111. il  Mi:'.:::ii  .  I:;  i.ci  li  cie  the  subjects  are  tak.'ii  under 
eigiu  gtacfal  urUssilic.ii i ons :  Civil  engineering,  tlcc;rical 
engineering;  industrial  il nioniv  ;  marine  and  naval  en>;in',i  r 
ing:  mechanical  engineering ;  mming  and  metallurgy;  railway 
engineering,  and  street  and  electric  railways.  Five  of  these 
eight  heading  are  largely  subdivided  to  make  reference  the 
more  easy,  and  it  nay  te  stated  in  parsing  that  the  references 
are  taken  from  some  2S0  technical  periodicals  published  in 
half  a  dcMicn  langnages. 

Tlie  section  of  particular  inteeest  to  our  readers  is  that 
devoted  to  nmrmc  and  naval  engineering,  and  covering  tcven* 
Icen  pagei  of  the  work  Each  article  reviewed  is  given  fOUt 
or  five  lines,  StatiuK  the  geiKTiil  «cope,  indicating  whether  Of 
not  it  is  illustrated,  the  .ipproximate  number  of  words,  and 
the  date  and  place  of  publication.  Not  only  is  the  article  j(<ven 
reference  of  this  sort,  but  the  publishers  Imhl  ili. m-t  Ives  ready 
to  furnish  complete  articles  m  every  case,  where  not  out  of 
prim. 

The  importance  of  such  an  index  to  an  engineer  can  wrarcely 
l>c  overi-stiniaifd,  .Ml  articles  of  any  imp<jrtance  appearing 
in  the  technical  journals  all  over  the  world  are  placed  on 
record  in  such  a  manner  that  they  may  be  readily  kept  track 
of  for  any  purpose  at  hand;  and,  of  course,  the  record,  being 
carried  on  from  year  to  year,  is  in  a  mcMure  self-perpetuated. 
Each  new  volume  keepa  the  whole  matter  thoroughly  up  to 
date,  indexing,  of  course,  only  sudi  items  as  have  appeared 
dnring  the  previous  year. 

Harbor  Engineering.  By  Brysson  Cunningham,  B.  E. 
Size,  (>%  by  j  in  hc:.  Pages,  283.  Figure?.  248.  London. 
Ijjofi;  Charles  Griflin  &  Company,  Ltd.  Philadelphi.i :  J.  B- 
I^ppincolt  Company.    Price,  165.  net  and  $5  net. 

This  is  a  work  diMdod  into  ton  chapters,  of  which  the  tirst 
i'*  introductory  and  dc.nls  with  the  history  of  harbors  and 
harbor  works  from  the  caritest  times.  The  other  chapters 
cover,  respectively,  harbor  design;  surveying,  marine  and  sub. 
marine;  piling;  stone,  natnrat  and  artificial;  breakwater  de- 
sign; breakwater  oonstruction;  pCer  heads.  Quays  and  laittKng 
stages:  entrance  duinnels,  and  ch.mnol  lUmarcation. 

The  work  is  taken  tip  in  a  very  coiiipf«lien5.ive  manner,  ami 
is  well  illu^liatrd  by  both  skctchis  and  li.-iif-tones  taken  trom 
photographs  and  drawings.  It  covers,  of  cniirse,  the  civil  engi- 
neering features  connected  with  the  rcclaiminj;  of  land;  the 
dredging  of  h.irbor  anrhorages  and  cluinncls;  the  dt'posit  of 
material,  both  at  sea  after  dredging  and  in  position  for  the 
location  of  a  pier  or  breakw.iter.  and  of  ali  the  various 
engineering  features  incident  to  preparing  waterways  and 
roadsteads  for  the  safe  use  of  shipping.  A  ntmiber  of  charts 
and  pbns  of  various  faarbors  are  given,  showing  examptea  of 
work  actually  accomplithed  or  under  wi^,  whik  sketches  are 
given  abo  of  many  of  the  devkm,  such  as  cranes,  hopper 
barges,  etc.,  for  carryhit  out  work  of  this  character. 


The  Steam  Turbine.  By  Robert  M.  Neilson.  Size,  0  by  9 
inches.  Pages,  604.  1-igurcs,  387;  forty-six  full-page  plates; 
ten  folding  plate.s,  London  and  New  Vork,  J908 ;  Longmans, 
Green  ft  Company.  Price,  15s.  net  and 

This  is  the  fourth  edition  o(  a  work  which,  appearing  first 
ill  I90i,  stands  on  record  as  the  first  extensive  book  on  a  sub- 
ject now  recognized  as  of  very  great  importance.  Much  of 
the  previous  work  has  been  completely  rewritten  and  a  great 
deal  of  additional  matter,  including  seven  entirely  new  chap- 
ters, h,is  appeared"  since  the  third  edition.  As  indicating  the 
great  increase  in  size  of  the  work  it  might  be  mcntioacd  that 
the  tirst  edition  contained  only  163  pages  (each  coosideraMly 
smaller  than  the  present )  and  145  figtires. 

The  aim  throughout  has  been  to  render  the  subject  IM^ 
ligible  to  the  average  Bngtiih-spcaking  openikig  engineer, 
whose  training  along  scientific  Nnct  ha*  not  been  extensive. 
The  vBzioua  formula:  employed  have  generally  been  arranged 
to  be  suitable  for  any  system  of  units,  but  where  clearness  of 
efiFect  could  be  gained  by  fixing  the  units,  the  usual  British 
system  has  been  adopted.  The  effort  has  been  to  combine  in 
one  connected  triMuii m  .i  discussion  of  the  turbine  historically, 
theoretically  am;  p»^'"  i"-'"y.  and  in  Ihe  latter  connection  the 
purpose  h:i<  been  '.o  doscnhf  not  only  the  principal  parts  of  the 
leading  types  of  steam  turbines,  but  aJso  the  Stnail  details, 
which  have  such  a  large  effect  in  determining  the  success  or 
failure  of  the  turbine  as  a  whole. 

The  chapter  of  most  immediate  interest  to  our  readers  is  the 
last  one  in  the  book,  covering  ship  propulsion.  This  carries  the 
reader  thtoqgb  the  main  devdopount,  starting  with  the  Tw- 
Mnta  of  iflp4.  and  cnhnfaiating  for  die  prescnl  in  On  iMteniB 
of  1907.  This  chapter,  which  is  one  of  the  most  extensive  of 
the  entire  work,  covers  the  various  arrangements  for  placing 
Ihe  tOfbines.  and  gives  parrimkr*  of  comparative  trials  be- 
tween turbine  and  reciprocating  ships.  Both  mercantile  and 
naval  vessels  arc  described,  as  well  as  yachts,  the  whole  being 
a  complete  resume  of  the  subject  up  to  date,  .\ttention  has 
been  confined  almost  exclusively  to  the  Parsons  type  of  turbine, 
althot  V  nu-  of  tlu-  others  have  been  given  brief  mcntioa. 
.■\t  the  end  ot  the  volume  is  an  appendix  covering  in  categorical 
order  the  British  patents  relatit|g  tp  Steam  turbines  up  to  tha 
end  of  1903.  An  index  of  sixteen  pages  coropietes  the  voltnne. 
The  illustratkms  are  unilormly  good,  though  of  the  sine  rather 
than  of  tile  wax  type,  and  are  given  in  sndi  prohukm  aa  to 
iltustrale  veiy  nicely  details  and  general  mnstmetion  of  iba 
turbine  and  its  prmcipol  parts. 


QUERIES  AND  ANSWERS. 

Qutttiont  ttnetrmmg  marine  mgMMrfng  wilt  be  mumtrtd 
t'y  the  Editw  m  this  ro/nma.  Bath  eitmmimieaHmi  mmet  btv 
Ike  »am«  and  ttlinst  of  rJkr  teriter. 

Q.  im.— Will  ymi  cire  a  farmuU  «fi..»inij  the  nlMiw  Mrsaflh  e{  • 
(i«cic  iMJim  Mitli  t-urv^tTire  Cor  ardied)  ait  rotnp^f«d  vhb  tbs  luae  bcafS 

«bkb  i»  (IliiitKl  iMlvuxn  rointi  nf  sii|>|xjrl>  C.  E.  C 

A.— If  ihe  iiuU  i)f  the  lK.'am  arc  so  TlmiI  th.it  there  is  no 
huvlraiici-  in  linri/i>nl,il  movement,  the  In-ain  l^  no  slronycr 
wIku  curvifl  than  when  vtraiaht.  .As  a  matter  of  fad.  it  is 
slightlv  weaker,  on  acconni  of  a  small  thrust  along  the  Ian- 
Kent  line  to  the  bciin  at  any  point, 

If,  h'lwevt-r.  all  lioriznntal  nn-venienl  of  supp.:irts  can  be  ab- 
s<iliiti-lj  prevented,  then  the  curved  beam  partakes  of  the  na- 
ture of  an  arched  rib  with  :ixcd  ends.  If  not  too  flat,  it  is 
then  stroiijitT  than  if  straiglit,  on  account  of  the  arch-actiim. 

The  deck  beam  of  a  ship  is  supported  with  some  rigidity  at 
its  ends,  but  the  elasticity  of  the  vessel  as  a  whole  would  prab< 
abiy  pJaoe  it  somewhere  between  the  two  cases  above  men- 
tioned. In  any  event,  no  formnia  is  available,  each  special 
case  having  to  be  treated  separately.  If  the  deck  beam  were 
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considered  as  having  its  ends  su  tixed  that  a  ^Iik^i  yield  of 
(he  supports  might  lake  place,  the  iMam  would  become  a 
simfilc  curved  beain,  and  wiMiId  h*ve  no  more  strength  than 
tiw  ttnighl  bean,  if  a*  nrach.  I.  P.  C 

The  KMon  for  givinc  crown  or  "camber"  10  the  ileck  beam* 
of  »  *iiip  licf  lather  in  Out  aUlhy  of  ifait  form  to  throw  off 
water  than  in  any  idea  of  incrcatine  the  atrength  of  the  Iwain. 
Beams  bdow  ttie  waterline  are  cmnmoiily  tiot  ctirved. 

U.  4ae.-\Vhat  is  the  appKiommr  bi'itciMmr  alNafb«4  by  Ihr  auxili 
ftr>-  miiiitr)!  ill  k  Urgr  litier;  mefctiant  ftllip;  franiflMli  ember ;  dcatru^cr 
fjvd  lori^rdo  bull?   AUo  ttte  weight?  V.  C, 

A. — As  a  general  proposition  titc  shipbldlder  4ocs  not  give 

out  fisuret  of  th»  son,  parikularty  t^rith  regatd  to  the  weight. 

It  h  often  ponible  lo  obtam  the  power  of  the  auxiliarict  iti 

wairiilva,  from  pubKabed  rcpoita,  but  ia  mcKfaant  veiaets  itii» 

is  raretjr  available.  At  a  single  iiutance>  however,  we  know 

that  the  electric  plant  on  the  Lutitania  and  Maurelama  is 

capable  of  developing  1,500  kilowatts,  or  a^ooo  horsepower. 

T':r  ^..  -m:  .1  the  balance  of  the  auxiliary  machinery  ia  not 

KiiHi.-.ll;   aj.iile  public. 

;  ri  111  various  trial  trips  of  Atncni;.i:i  lul'^  -liips  we  have 
constructed  a  small  table  showing  the  pow«r  developed  by  the 
main  and  auxiliary  engines,  the  total  and  the  percentage  which 
the  auxiliaiy  Agure  bears  to  the  lotaL  Some  of  these  trials 
were  under  reduced  power,  while  others  were  foil  power  trials. 

Main.  Auxiliary    Total.  Pcrcenjape. 

I'trgiHiii    ii.ioi  967  J3_»68  4.11 

LouisMiia    ^-U-i  ytiS  .^1-350  4.i6 

X/brajta  ......  JO.<J47  064  jlXjil  4.4 

Mianfsota    njA/j  676  JO,5"J 

Mmntiot9    14.564  5^  15.116  3,72 

OM»    tijbjo  aSo  i^iggo  3.16 

It  will  be  noticed  that  there  is  considerable  variatkM  in  the 

perceniages,  which  i<t  easily  explaittabte.  In  the  first  place, 
under  forced  draft  the  blowers  are  exerting  a  much  larger 
proportion  of  the  total  power  than  under  other  conditions. 
When  the  ship  is  steaming  at  a  low  ;v:  il.  m.iny  of  the  auxili- 
aries are  running  at  almost  the  p<3wer  reipiired  for  full  speed 
of  the  ves*<l,  thu»  increa-.int;  largely  their  perctiilage  Va- 
rious other  features  enter  into  the  prukleni,  and  IK>  derinite 
figure  can  he  given  frniii  which  to  work  in  design.  Each  par- 
ticular unit  of  the  auxiliary  machinery  must  be  considered 


glv*»  the 


0.    KC. —  How  do  vo^i  e^titr.i'r 
the  lonKittiiltnal  ftentn*  *vt  »h<ii  11:..'  .,^;       «  Urife  •teii 
trad   bcforr  <tir   Incitinion  nt  Naval   AiebUecii  in 
F  >:  "I 

iwBMIIas  a—  

/X2l 

G.  B. 

A.— The  usual  nelhod  is  to  folkw  the  rules  of  the  ctassifi- 
calion  loeielies,  wbiA  are  based  on  years  of  experience.  Tbqr 
are  wholly  empirical,  and  are  not  usually  susceptible  to  mathe- 
matical treatment-  \\\-  know  of  no  reliable  formula  which 
svould  iK-rmit  the  shearing  stress  lo  be  determined  with  any 
accuracy 

Q,  404.— McsM  live  fonnats  tor  SMWOataiathu  tlx  borttpowtr  ei 
•Intle,  wtpl*  aad  evadnifl*  apwsloa  sttaai  cniMcs  at  cirious  iMsin 


A.— The  general  formula  for  horsepower  is: 

i  r  I.  .1  V 
H  =  —  

3J,cioo 

This  takes  care  of  one  cylinder  only,  and  gives  the  result 
in  horsepower  when  ^  is  the  mean  effective  pressnrc :  L  is  the 
length  of  stroke  in  feet ;  /f  is  the  mean  area  of  the  piston, 
and  N  is  the  number  of  revolutions  per  minute.  For  an  en- 
gine of  more  than  one  cylinder,  the  same  formula  is  used  for 
cadi  ^indcri  and  the  aism  takcu  for  all  cylinders. 

It  it  is  desired  to  appraxititale  to  the  horsepower  of  a  triple- 
expansibn  engine,  knowing  only  the  steam  pressure  at  the 


thriittU-  and  not  the  mean  effective  pressure,  a  fair  approxi- 
mation ma\'  be  made  by  the  use  of  the  loraaitla  as  given, 
where  A  refers  to  the  high-prcsuire  cylinder,  and  ^  is  the 
pressure  at  the  throttle.  The  figure  thus  ohiaincd,  multiplied 
by  a  factor  (apiproximatety  n53)  and  by  the  number  of  cyl- 
inders (by  three  only,  if  a  triple-expanaiim  engine,  whcdicr 
there  are  three  or  four  cyKndera),  dionld  giv«  a  reaalt  saae- 
where  near  the  proper  one 

To  check  this  we  might  take  the  official  trial  tri(i  of  the 
battleship  I  'irginia,  which  has  a  high-pressure  piston  3$  inches 
in  il  .iiii'-tc  r.  wit"  a  sir;i'r.o  of  4  feet.  The  piston  area  is  g6a 
square  mche-.  the  revolutions  on  trials  were  130.  and  the 
steam  pressi'Ti'  -.v-  throttle  was  2a8  pounds  per  square  inch. 
.\pplying  this  formula  and  multiplying  by  6.  to  take  account 
of  two  triple-expansion  engines  (there  were  in  reality  eight 
cylinders)  we  obtain  31,950.  where  the  actual  figure  was  23^1 
It  will  be  seen  that  this  is  suficiently  cloce  for 
This  method  cannot,  however,  be  recom- 
mended,  except  where  fiie  required  data  for  the  more  exact 
method  cannot  be  obtained 


4>t   winter,  the 


steam  pipe  leading  to  the  whtalle  w»t  al«ar>  ket>l  under  steam  lo  p»«. 
vent  aamaRe.  In  spite  of  this  firecauiion.  the  inri  baU  ot  tlie  p>ip* 
»outil  frci'xe.  »faite  the  lower  half  woiilit  not.  Tlte  pipe,  whicli  Is 
cwcrcd  with  ubealoa  cmk  and  canvas,  ia  perpsndieular  from  llw 
wMsllt  to  III*  litek.  ntctpl  for  a  »ltiilit  benil  atsr  Ihc  whiille.  t^ndtr 
She  deck  thvt  ia  a  aooii  ineitnt  lo  Uw  v«l*«  en  the  boiler.  Wm  Ihii 
treaina  ain<4  ttj  Ac  «»a4«a«M|  water  si  the  «nd  «<  th*  pipe  Mag 
held  Hp  by  the  Item  avnanTcT  Or  wmM  Ow  ■atcr.  Mn(J>u«'>«'  thia 
kieeni.  Bow  Iwcli  to  tM  boihr  m  Uw  atean  conlawetlf  There  w»  na 
btfi'l  to  tiap  it  J.  B.  & 

.X.^The  probability  is  that  the  steam  in  tiie  pipe  was  grad- 
ually condensed,  due  to  the  very  low  tempcratiire  of  the  out- 
side stmoapfaere,  and  particles  of  water  dinging  to  the  walls 
of  the  pipe  were  froeen  before  they  could  nm  down  to  the 
boiler.  The  whole  question.  cspeciall>'  as  to  the  point  above 
which  freeiitig  occurred,  and  below  which  it  did  not,  may  lie 
traced  to  a  very  delicate  adjustment  lielwcen  the  effects  on 
the  condens!  1  '.v  i  ir  t  ^  nii  iting  down  the  walls,  of  the 
heal  from  the  sitsm  wiibui  liic  pipe  on  the  one  hand,  and  the 
low  temperature  from  otitside  on  the  other.  It  is  possible  that 
a  continued  freeiing  action  of  thi»  sort  might  conceivably 
have  tilled  the  pipe  with  frozen  comlensed  steam  for  some  littlo 
portion  of  its  upper  length,  in  spite  of  the  ftict  that  all  sur- 
faces  SO  covered  were  at  the  same  time  subje<'i  in  a  certain 
measure  to  the  high  temperature  of  the  steam  within  the  pipe. 


Carl  A.  Creuu,  fortmil..  ■,:  the  Fore  River  Shipbuilding 
Company,  has  taken  the  p<5sition  of  managing  director  ol  the 
Ochia  Shipbuilding  A  Engine  Works.  Sl  Petersburg,  Russia. 


SELECTED  HARINB  PATENTS. 

The  pMUation  in  ihij  column  of  a  patent  spctiAcatiami 
not  nteetutrily  imfly  editorial  eomwuHdolion. 

Amernii  patents  oompiled  by  Ocltert  H.  De^er,  Eaq,,  reg> 
itterad  jietcnt  attorney.  Loan  it  Tnut  ~ 

D.  C.   

sn.SM.   VENTII..\T<)R  FtlR  MOTOR  BOATS.   ABBOT  A.  LOW, 
HiiK.SKSHHK.  N.  V. 
CJiHM  1!.— Ill  «  taoim  iKUt.  Ilic  c<nBh>i...ti  -i    i       overhead  i 

raef,  MiHiiuaa  el  a  coaisariaMn  hsr   i        .  forwand  i ' 


Mav.  190&  InternMloiua  Mwrine  £n^n««rintf 


apiftllKt  •  flap  irrnTiKrd  in  conjunction  with  taid  aperture,  a  draislfti 

Sitter  UflKlcr  ^nl  ll^p,  a  condutt  catiiicctinK  t)t<  air  vi^niyArtnicilt  Vltfi 
I  cranli'<ih.ilt  <  hnintic-f  oi  out  Of  mora  bydrocwboa  nolori,  tnil  •  M» 
ciiirgc  conduit  connrctrd  wilh  tSt»  cnah-lklft  ciUWltar.   T«0  dljlBli 

»M<0-  MEANS  FUK  i-ROPEIXING  VBSSBLS.  MABKUS  F. 
HAUSw  LYNBKUUK.  N.  Y. 

CImi  L— At  k  mean*  lor  wopelling  rascls,  a  piMon  laotnMl  W  r«- 
dprocMc  in  a  tooyittidiiM]  cbuinel  of  tb<  vruel'i  boll,  mM  piMM  com- 
prlalng  «  bUd(  piTMcd  10  •w<n(  about  an  axis  traawfTM  10  (h*  pMh 
of  the  piston,  aod  adapted  to  open  an  iKc  piitott  moTca  in  one  dirccnoo, 
and  to  close  at  it  moves  ui  the  opposite  airedion,  a  nop  carried  hf  Ac 
piston  and  mounted  to  ttim  about  an  axis  tran5veTse  to  the  path  m  the 
piklnn  *nd  prTpniiliruIar  to  the  tirst-namrd  ax  ;-,  lu  arreit  the  blade  11'- 
ihe  fluked  piiUliiin  rillur  <lurin^  the  iorw.ir-l  tr  ij'luf^g  Ilie  ri-hi^irri 
niovrn:irat  of  ilic  riston,  .-uitl  mcana  fgr  rocrtinf  tbc  poaiiion  oi  said 
stop.  Kiftem  claims. 
877.;4&  VESSEL    HULL    SCKAFES.  WILUAU   B.  9COrt, 


IIONTHEAL,  CANADA. 

CMm  !>— la  aoMMmHoa  witli  a  iMp,  a  twiitiwBy  aad  loai 


ably  di<pci«t<l  in  the  l>cartnga, 
one  end  aecurcd  to  one  of  ifia 
tbe  rod.  an  arm  secured  to  the  1 
the  arm.    Four  claims. 

tmjati.    .si-£EUCo.N-ri«>i,[j.vG  RBVBISINO  PKOPBLLU. 

CHARLES  F.  Kul'KK,  H<  >i'EUAU,  UASi..  ASSIGNOR  TO  C 
F.  KOPEK  It  CO..  HOPEOALE. 

CUm  L— A  ioUMM*  than.  •  Mb  fwd  Iheireoa  and  having  rWd. 
tmSUUr  otlcnM  and  doaivM  btviav  atada  thmon  la  iBiaiiliiiiiBir 


EkTcn  cli 

aiMOL  FEATHER1X<;  l',\I)t)LE  ATTACHMENT  FOR  SMALL 
BOATS.  WtLUAM  KICKARDS,  PURTI.AND.  ORECON. 

Claim  1.— The  cowbinatioii  wifb  •  boat  of  a  supporting  inaie 
to  the  tide  ihercaj,  a  rod  llllhaliy  pivoted  m  aMb  inat;  • 
projecting  boriionutly  bom  iaid  rod.  a  dcptadcM  aMa  bbwid  le 


IKDl 


PROFELLEB.   AlAERT  STANOAU,  TERRE  HAUTE, 
CUm  &— In  •  fMptlttr,  an  mdleaa  diata  «eM»riibMi  •  atrita  of 


mm.    SPBXD'BOAT.  GEOKGK  A.  PARSEU*  CHICAOa 
CUm  tr-Im  •  b««l^  Iha  cemWiiallon  of  eicar^ahaped  ravotuM*  boAci, 


Iwdiavtoiwa  adapted  to  t-e  secured  between  ibr  bodle*.  a  phltorm  above 
lae  bodies  and  secured  thereto,  means  for  reauUting  the  iMrdrapbUMa* 
and  means  for  rcvoiring  tlie  ci^r-ilaped  bodies  to  propel  tb*  bMI. 


Seven  elaima. 

m9J»M.   SAIL.BOOH.   PERCY  TATCHELU  LONDON. 
^bt««i«(«.— Aeea(dla(.  M  Iha  ptaaaiw  iBveatkaa.  tbe  aaU  ia  cM  witb 
ante  or  m  bdir  «r  Rott,  aad  la  head  or  elbtnrlaa  luMiiad  to  Iht 


aiieb  biacM,  laaant  rolraining  the  Made  to  a  perpendicular  poailien  on 
tbe  iorarard  alrolte  of  the  paddle,  and  allowlni  It  to  feather  on  the  re- 
tarn  ttiolic,  a  bofiaoniaf.  pivoted  handir  bar  and  means  connecting  it 
arfib  laid  pivoted  rod*  whereby  tbe  former  ia  adapted  to  operate  the 
paddle;  the  blade>iupporting  bradcet  bcinc  vcfticany  movable  on  ila 
aopporting  rod.  so  tint  tite  bM*  mat  ba  nlMlMlf  adlimad  ta  Iba 
depth  of  the  boat  in  the  water,  Md  dw  paifi  bdnc  MpUcaMd  «■  b«lb 
aides  of  the  boat.   Five  claima. 

8;8,;»t.  TWIN-SCREW  SUBMARINE  BOAT.  L.  Y.  SPEAR, 
QUI.S'CV-  MASS-.  ASSIGKOR  TO  ELECTRIC  BOAT  COHPAKV, 
REW  YdttK.  A  iORPORATION  OF  NEW  JERSEY. 

Abttnct. — The  objeel  o€  Iht  invcMhNi  <•  to  provide  a  wbaiarinc 
er  aubawrgibic  boat,  baring  tbe  mual  anbalanlially  eirenlar  erosa  icc- 
lloaal  cotfistnsction,  with  twin  acrvwa.  To  effect  this  object  and  to 
avoid  otitboard  bracket  bearinas  for  tite  screw  shafts,  the  stem  ftectt^m 
9t  the  boat  is  aradnallr  reduced  or  diminisbed  vrrilcally.  fr><m  the  ^lub- 
atantially  circular  cross  section  of  tbe  ma^or  part  of  i!ir  hull,  «n  nt  to 
finally  merge,  ihrnug^h  gradually  fUttenmg  elliptical  crns^  ■.ecttons. 
laioa  siern  franc  having  subatantialiy  parallel  sides,  within  which  frame 
art  formed  die  end  beariaga  lor  Ine  icrcw  abafla,  Tbrcc  claims. 


boon,  and  the  neccanrr  belly  or  curve  t«i  imparted  I 


British  p.itcnts  compiled  by  Kilwitril-^  Sc  Co ,  chartered  patent 
agents  and  en(inc«ri.  Chancery  Lane  Sution  Chambers,  Lcn- 
don.  W.  C 

n»7.  SHIPS.  PROPELUNC  BY  SCREW  PROPELLERS.  A. 
M.  MILLE  AND  C.  A.  F.-P.  BIDET,  HAVRE,  FRAN'CE. 

The  tail  shaft  is  mounted  in  a  hearing  adafXed  to  turn  ibatN  • 
Vtrtieal  .islt^  1he  hraritiK  is  nounted  in  a  spherical  part  provided  IMk 
Imnnians.  the  <|<hrriral  part  being  securea  between  two  (vortiona  a| 
a  stofHnK-box  hiving  a  gland.  The  aliafHag-box  Is  accwed  to  the  stem 
post  and  does  not  rotate.  The  thrast-btocfc  la  noimied  ni  ly  •r.-,me 
capable  of  rotation  on  trunnions.  The  vessel  is  steered  by  altr-ir.K  tlve 
angle  of  the  proixiler  »li»lt  to  the  center  line  of  the  ship.  The  packing 
oi  the  gland  is  Kept  llaht  hy  springs  contained  in  hollow  screws  and 
acting  on  the  sectors  ot  a  rinft  surrounding  the  packing. 

LIFE  na.\T&   C.  LEIINERT.  RUHR^>RT.  OEKMA.NY. 


Tbe  hull  ia  conalrucied  in  two  portions  hlnfed  together  at  the  Mcm, 
and  united  along  the  horiaontal  division  by  ny-acrews  paastng  through 
llanirx  A  Inokoai  Is  provided  at  tbe  bow  of  tbe  boat.  The  veascl  ia 
propelled  h>  paddle  wheels  actuated  by  any  suitable  means,  and  is 
steered  bv  a  rodder.  Ventilation  is  cnecied  through  a  pine  anil  a 
valve,  which  prevcnta  iaercaa  of  water.  The  lower  end  of  the  fiipc  is 
tctewed.  ao  thai  a  loaa  p««  amy  be  iNed  in  rau|fa  weather.  The  vesaal 
la  cooalmcud  of  an  damlnam  illor. 

SAILS,  a  J.  TILLING  AND  T.  T.  CROWL^  SOUTH- 
AMPTON. 

SaiU,  of  the  type  in  which  the  seams  are  laid  diagoftillr,  for  ships, 
yachts,  etc..  are  constructed,  tn  order  that  ther  may  retain  their  shape^ 
with  the  center  of  the  width  of  the  main  cloth  arranged,  in  the  ease  m 
a  mainsail  or  similarly  sliaped  sail.  In  a  direct  line  between  the  throat 
md  clew,  and.  in  the  caae  of  a  aail  of  lrian«utor  thapa.  sacb  as  a  jib  or 
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U^a^U  r^ht  utt^n»  the  •Uv^uid  adcodinR  in  a  direct  ,lii|e  I*  Al 


to  the  >-t-ams 


IBlMr  •!  ikMH,  Md 


^'A?'?  PRdPELUEM.  I»  CAYOm  AND  K.  lA. 

GANA.  NAIT.F.S,  ITALY. 

(•fijtirllcr  'tiU;ir'.  .m  liuil-  iiii  i  i  a  number  of  ihrctt  (,.(  nictitl.  ^rctun] 
lo  fich  oilirr  liy  rivfH  r.(  .utile  •oft  milltiblf  mciil.  Tit  obim  ol 
thii  c..iiaii  u  h  ;>;i  19  to  niovide  a  Oesibte  i»Udc  The  thtckncw  t*  it- 
<luccd  tovt^ira^  the  lip  tjr  dnii—iiia  dieiun' 

the  tliiirknm  of  the  tedtvidwi  ikMM  til' 

to  the  boS5  by  keyi. 

»,911.  SI  KKW  PROPELLERS.  J.  ANDREWS  AND  D.  CAM- 
ERON, KlHKl.N  I  ILLHtH.  STIRLlKl.. SHIRK. 

Relairt  to  a  revfrKible  sere*  propeller  lor  iihi|>»  and  boat*,  and  ol  iJie 
type  in  which  the  liUdes  n-.«y  be  turned  uially  by  means  ol  colUra  on 
trie  bliidc  chalks  workinn  ut  curved  openiDKt  in  a  ileevc  lurrounding 
the  1ki*»,  .S1<  >  arc  formed  in  a  aleere  prorided  witli  a  tap,  to  which  a 
rod.  conncririi  jii  a  kriri*n  manner  with  the  reveiMnn  h.mdlc  atid 
inc  through  the  «haf!.  it  auilably  aeTurcd.  The  alou  are  mailt  prefet- 
»bly  in  the  foim  of     


fine  Md  cn^ge  aimilarljr  aba^xd 


CoMir*  on  the  •buks  of  the  blidea.  The  bou  l«  (ecitr«i  10  tlie  (hall  hm 
f  key  and  aul  or  otberwiM,  i*  provided  with  Data  en  lit  perlohory  to- 
|ainiiic  the  outer  collara,  and  it  prelmbtr  Uterally  divided  In  ul*(*. 

'  ib«  atceve  relatively  lo  UM  boM  is  eCaetcd  ia  the  eaae 


 '  movomcnt  9t  ,  

tl  ttaM  prOptDcra  by  band  gear,  and  (a  iM 
•  dincMctillc  or  oifaer  enxine. 


I«lteft 


IMtt  SHIPS'  FRAMING.  E.  H.  CHAGCS,  MIDDUSBSOUCH. 
1m  docki  and  dooM*  taeiloiiM  are  .  *  •    -'^   " 


ne  dwki  aad  dooM*  taeiieiiM  are  comuuweJ  in  dw  Mwd  mnacr, 
tmd  at  baiDc  girder*  uc  balH  up  «( tw«  or  moec  *iiv<*i  *1ie  revcraed 
«r  WMr  Beariier  beiag  beni  inwarda  at  Ita  appor  part  utd  aecmd  to  the 
•MlbMak  Tm  tower  cart  of  the  umc  meinber  it  b«nl  iawardi  and 
fWWHj  to  the  tMk  top  oy  higs.  The  upper  and  lover  portiofia  of  the 
naac  gudcra  arc  6ttcd  with  pUlc.  mnotiititinc  webt.  and  providing 
•MHleMl.  Urengtb  at  Ibeae  pomn.  ll  r  iiit.lria  may  be  of  other  aec. 
thm,  divMtd  It  lb*  opper  ai  '  '  .  .-. 

be  paniadarljr  anplieahfe  ro 
't » tier  of  beama. 


•iaglc-dcck  veatela.  in  which  H  ll  deaarad 


!(Vm   SEA  COCKS.  H.  McLACHIJlN.  RUTHEKGLEN. 

A  unem  valve  for  «a«  oa  beard  ahip  ia  cottaaction  with  the  diachaiBC 

Ripea  of  bathi,  lavatoriea,  water  eioacia,  etc.,  )i  n<.ide  preferably  ia  lb 
>rtn  of  a  disk  valve,  carrying  a  balance  weight  and  hinged  to  lag*  Mi 
the  carina.  The  valve  seat  nuy  be  removable.  An  opening  havlilC  a 
removable  cover  wiured  by  bolta,  etc.,  enables  :he  pivot  pin  10  bo 
wilbdrawa  and  the  disk  valvt  to  bo  toaiovcd  toe  cleaning  or  repair. 

aun.  SCREW  pRopBixuft  mtiviifG  gear.  g.  j.  a. 
aotnuboNCLE  and  a.  b.  lbykakib,  paris.  france. 

Tbe  acrew  prDprller  i*  operated  btm  a  laoterlbrMigb  bevel  gearing 
Iflclosed  -.n  3  cuMng  attached  to  the  stera.  xha  ooeiiontal  Boait  is 
driven  from  a  flexible  abaft  attached  lo  Ibe  BMMr.  gad  Is  provided  with 
a  slidina  clutch  operated  by  a  hand  Icvrr,  to  that  Ike  shaft  drives 
either  of  tbe  bevel  wheels,  or  occupies  a  neutral  position.  The  vertical 
shaft  is  inclosied  in  a  casing  and  orivea  a  horizontal  shaft,  upon  which 
the  propeller  ia  motinicd,  by  bevel  gearing.  By  means  of  the  cloldw 
ihe  ve^^cl  niav  be  liriveri  alicid  or  astern,  or  the  motor  may  run  Hfilt* 
The  bliidrs  of  the  propellrr  aie  screwenl  into  tbe  boas,  and  accureday 
keys  and  screws,  so  that  they  may  be  set  at  any  desired  angle. 

21,1X10,  BO.\TS;  I.At  NCIlES;  PLANKIN(;.  S,  E.  SAUNDERS. 
Ci  >WES. 

The  inside  ffaatoac  oi  boata  comiata  o<  a  scries  of  aanow  ilripo  o< 
~ '  oi  CM*«s  «r  ftnntmUMlt  wtaagular  lociioo.  Thtg*  glripg  aagr 


be  worked  (a  aay  direclioe,  and  arc  cloac  jointed.  The  outside  plank 
Ing  is  similar  lo  the  framing,  but  is  worked  ia  a  diflerent  direction.  A 
layer  of  canvas,  aaltiraled  with  >  waterproof  aolvtlon,  it  fined  be. 
tween  the  fraiaiag  and  Ihe  ptankiric.  The  fcileraticcs  In  tbe  planking 
formed  by  Ibe  sectional  shatie  of  the  planking  are  filled  in  with  comp" 
sition  and  covered  *i?h  cnnM*.  In  a  modiScation,  the  .n^'cr  i  l.iitk  t 
is  of  the  sectional  forni,  and  tlie  uutsidc  plankinic  i»  con.-.tuclcd  witi. 
hollow  and  round  teams,  inlervcaing  layer*  of  planking  bnitg  mrought 
in  a  directioa  oppoiiio  !•  thai  oi  tUMf  tht  Mnint  or  Jlw  fliaMBa 
Layers  o(  canvM  act  pnwM«d.  aad  tba  vhola  martaia  ia  fbadr  actanl 
togelber. 

*L»«».  ELASTIC-FLUID  TDRBINES.  F.  W.  SEYBOTH  AND 
E.  K,  A.  BAUMANX.  ZWICKAU.  SAXONY. 

A  tnrbine  driven  by  air  at  atmospheric  pressure  which  is  heated  by 
coaibnation  products  is  arranRcJ  wttli  a  regenetaior  lielwern  lite  tttrhine 
aad  a  fan  which  <lia»^  the  rxl-jni.t  from  the  turbine,  so  that  freak 
alf  paesitig  to  the  turbine  is  br.ntrii  to  a  certain  extent  by  the  exhaust. 
The  combustirn  produrt  is  *\lyyhed  to  tlic  turbine  at  each  preuurc 
stage.  A  turbine,  divided  into  frrs^inre  stage*.,  is  supplied  with  fresh 
air  by  :i  ini.*-     The  «,tipii1y  i>f  ronilni^lMin  J'rwilui't*  at  e,ich  pressure  sta^ 

ri',ifi-il  l.r  „  iiMin  i-i('i-  jii;it  branch  pipes.  On  the  turbine  shaft  is 
,irr.Mtftil  .1  f.Tn.  »Livl.  .'.i.t*.  the  exhaust  gases  through  a  regenerator 
and  div-harjre^  thf-m  thri  ticH  .i  ;<t;Y  into  the  alnMWphcfe.  Th*  CX- 
h.^o.l  f.i-T'^  rii,\y  It  cooI^H  liv  Ihe  Ultfoibu lii.ii  of  WattT  (HP  my  •!  a 
.  o  h  v  tl'r  liim  i  iiilrixliu  linn  ai  water  inln  ibc  faa.  llc  larbatC 
IS  starrest  by  compressed  air  from  a  reservoir. 


 sr 


n,iW4, 


n.MM.   oars.   E.  KORRIS.  riverside,  LONDON,  s.  w, 
Oan.  aeall*,  etc,  are  coaatnettd  ia  two  or  aiocc  kraonidJnal  •fO' 
tioa*  ibrovtheat  ibtir  eniiiv  Icntit,  Hid  with  hallew  tooo*.  Tha  ba«r 
penioaa  of  the  looma  are  hollowed  ant.  aad  aic  ihtn  cnacBtrd  tafMbcf. 


and  further  secured  by  screws,  etc. 

<i!ir.s    nrf.KMFvn  doors    i  r  n.  \v,\ketiam. 

ARf.vt.r.  Kii.Mi.  ii.i<iKii.  i:ssi-:x. 

C:iiuiit»  vt  :ir  irra-ii"  nient  oi  handks  anif  gearing  wbcTebv  bulk, 
head  ileum  iRiiv  li.  :  .i  rrd  from  a  central  station,  or  •cparalrly  from 
the  devk.  or  in  ir  i  '.  I'lon  near  the  door.  A  square  abaft  carries  two 
cams,  one  of  whuh  |),iis  a  half-nut  into  and  out  of  gear  with  tbe 
raiaang'Shaft,  while  Ibe  other  cam  puts  a  corruaated  brake  inio  or  out  of 
gear  with  coirenmnding  eorrugatioiu  on  ibe  door.  The  *halt  ia 
opeiatcd  by  handle*  ihran(h  a  aaaft  and  wona-whecL  Another  atiaft. 
opeialcd  froa  a  central  Maiion.  ia  gcaied  wilb  the  <n*l  ahait  hi  a  daicb, 
wtiieh  ia  aol  hi  and  oat  of  giaf  1^  a  haadlc  aa  ike  daeh  or  ar  a  hia> 
die  alongshle  the  door 

Il^«  SHri'S'  HTM  S,  CLEANING.  T.  W.  \VH.SON.  DEV. 
OM'fiHI 

,\pri;iiaiui.  nf  thr  lyi^e  in  which  the  bruahc*  arc  routed  by  Krc« 
propellers  set  in  motion  by  tlic  awwaicnt  of  a  ahip,  or  bjr  MKaa*  ar 

currents  if  the  ship  is    '  .  —  -        ^       .  •  . 


staiioaarjr.  cooiprHa  two  pnpeDm  aeand  ta  a 
third  propeller,  the  blades  of  whick  dM  ananged  oppoaitclr  lo  (h«ie  af 
"    '  ■  eany  cIcaiHBi  gnahes  or  kmfe  blade* 


and  carry  i  

Nnea  fraaa  the  hull  by  anaaa 
rallns  aad  fitted  to  ibe  fiaai 


•i  ahort  legs,  provided  wit' 


tMDl 


     Ropes  are  provided  for 

lac  th*  device  over  tbe  surface  of  the  bttU.  and  tbe  frame  has  eyes  engag- 
ing Rttidernprs- 

naa.  SHIP.S-  <  AHiN  I  uiiiTS.  F.  r.  p,  preston,  DEn. 

FORD.  AND      BIIRN.S.  IIKiH'KLEY.  KENT. 

In  a  !>hip*s  scuttle  or  side  litlht,  a  tight  point  is  made  between  tbe 
ring  ciintaining  the  glass  and  the  frame,  by  means  of  an  india  rubber 
or  other  claHie  pacUng  riiic,  which  i*  snrTounded  by  a  meul  band, 
wire  rape,  or  chela  adapted  to  be  •hortenrd  to  coinprT!>s  the  iwcking. 
tine  A  lever,  provided  with  a  lacking  Icvrr  adapted  to  eniiage  a  Aaed 
ratchrl  wheel,  is  mounted  loosely  on  a  pin  in  the  frame,  aiM  mav  carry 
a  latrh  fastening  fur  Ihe  ring.  The  packing  ring  i*  contained  in  a 
groove  in  tbe  frame.  One  end  of  Ihe  bead  I*  aMached  la  tbe  frame,  aad 
the  odier  cad  ia  attached  la  iba  hue  of  Ibe  leeer.  At  the  point  wbeia 
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THE  FRENCH  ARMORED  CRUISER  EDQAR  QLINET. 


BT  J.  C.  PCLTICa. 


The  largest  armored  cruiser  ever  built  nn  the  continent  of 
Europe  was  launched  from  Brest  ilockyard  im  Sept.  jl.  iix>7. 
Her  dimensions  are  as  follows:  Length  over  all.  515  feet  10 
inches;  extreme  beam,  70  feel  7  inches;  gross  trial  draft,  -7 
feet  4  inches;  dispbcenirnt  at  same  dnift,  I.1.15K  tons;  bunker 
coal  carried  on  trials,  1,342  uma;  desiKiu-d  speed  fur  in  hours, 
23  knots. 

The  hull  is  of  steel  throughout,  and  is  litted  with  bilgv  keels, 
well  shown  in  the  photograph  of  her  launching.  Her  pro- 
tection consists  of  a  complete  belt  of  armor,  12  feet  2  inches 
wide  amidships  (7  feet  7  inches  above  watcrlinc),  and  having 
a  maximum  of  thickness  of  6^  inches  amidships  on  alKiul  two- 
Ihirds  of  the  ship's  length.  Gradually  the  thickness  decreases 


hacking  is  fitted  behind  all  the  side  armor.  Tile  conning 
lower  has  8  inches  thickness  and  the  armor  tube  5  inches.. 

Aliove  the  protective  decks  arc  tin-  gun  ileck,  worked  from 
end  to  end,  and  the  spar  ileck.  running  from  stem  to  the  after 
7.fi-inch  turret.  .•MN>\f  thi^  deck  are  numerous  bridges.  As 
usual,  the  apace  l>clwei-n  the  belt  side  armor,  the  watertight 
bulkhead  and  cofferdam,  and  the  two  protective  decks  is 
divide<l  by  niimcroas  compartments.  Idled  with  stores  or  water- 
excluding  materials.  I'assages  of  any  kind  going  thr<iugh 
this  space  are  protected  with  an  annular  cofferdam  extending 
from  foot  to  top. 

The  armament  will  be  the  most  powerful  of  (his  ty|M.*  of 
cruiser  in  (he  l^'rench  navy,  hut  will  Ih'  far  less  (»owerful  than 


THK  i.Ai'NriiiKC,  or  Tiir   rkVKrir  AKuniii:i>  trm-istiii  EitaAB  ^triNcr. 


from  the  middle  of  the  hull  to  stem  and  stern,  where  it  is  only 
4  inches  forward  and  J  inches  aft.  The  thickness  is  also 
reduced  from  the  waterline  to  the  opp<^isite  eilges  of  the  two 
strakcs  of  the  belt  side  armor.  Forward,  there  is  a  third 
strake  running  from  stem  to  the  forward  casemates.  Two 
armor  athwartship  hulkhea<ls  are  workc<l  from  the  shell 
plating  at  the  ends  of  the  casemates  to  the  center  barbettes  of 
the  7.6-inch  guns;  they  are  made  of  6.14-inch  plating. 

There  are  two  pn>tective  decks,  extending  from  stem  to 
stern;  the  lower  one  is  flat  amidships  and  sloped  at  side  and 
ends.  The  thickness  is  of  2  q/i6  inches  on  the  slo|ws  and 
I  l<>/.^4  inches  on  the  Hat.  The  np|»er  one  is  flat  and  of  l-)li 
inches.  These  two  decks  have  their  axis  at  the  edges  of  the 
lielt  side  armor.  The  side  protection  is  completed  with  a 
cofferdam  extending  from  the  kiwer  to  the  njiju'r  protective 
deck  and  a  watertight  bulkhead  behind  (his  cofferdam.  Teak 


the  usual  arm;imenl  of  similar  cruisers  of  (he  other  le.iding 
naval  powers.  The  killery  will  be  moumeil  as  follows:  Four 
-.fH-inch  guns  in  (wo  electrically-operaltil  ellipdcal  turrets  on 
the  center  line,  one  forward,  one  aft ;  they  have  an  arc  of  fire 
of  about  jKo  degrees;  six  7.64-inch  guns  in  six  electrically 
operated,  elliptical  turrets  on  the  spar  cleck,  three  on  each 
side,  like  on  the  latest  French  battleships  <if  (fie  f\^mocralie 
(ype,  and  four  7/14-inch  gun"  in  four  casemrnts,  two  forward 
and  two  aft  (fourleen  such  guns,  in  all). 

The  turrets  will  have  front  and  rear  plates,  6.3  inches; 
splinter  plates,  4.8  inches;  top  plates,  1.5  inches.  The  bar- 
l>ettes  have  front  and  rear  plates.  6.3  inches;  l1iM>r  plate*,  1.6 
inches:  inner  tube.  I.j  to  3.2  inches;  exterior  tul>e.  li>//4  inch. 
The  casemates  are  fi>rmeil  with  outside  plating  of  6.3  inches; 
inside  plating,  4  inches;  splinter  platen  SS  inches;  Itoor  and 
lop  plates  10/J4  inch 
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The  CBMmate  gtins  are  arranged  to  fire  rij^t  ahead  or 
a'itern,  respectively.  'Iliere  will  also  be  six  3-poundcr  guns  on 
the  gpun  4edt;  ten  of  the  s«me  on  the  spar  deck,  and  eight  on 
the  brii)Ee9>  Tw  ifl-incli  wlmwigeil  torpedo  tabes  will  be 
abo  fitted,  forwvd.  The  awin  fif«  wiU  eodaiit  of  eiijht  y,^*- 
ineh  imt  forward  or  aft,  and  nine  in  broadaide. 

ATI  aimmniition  rooms  adficent  to  heated  oompartmcnts 
will  lit  arranged  with  air  spaces,  and,  since  the  disaster  to 
llie  IcKii,  with  refrigerating  machinery.  They  arc  so  arranged 
that  about  one-half  of  the  anrnicuitu  11  wd\  Irc  carritd  at  each 
end  of  the  ship.  The  amnimiili n:  will  be  h.iiulli-J  by  hoists, 
trolleys  and  tracks,  driven  b.  Ljxtnc  i::i;t"ri. 

The  main  engines  consist  of  three  sets  of  triple  expansion, 
fonr-cylinder  engines,  having  a  total  indicated  horsepower  of 
36,000,  and  driving  three  propellers.  Fach  engine  will  be  lo- 
cated in  a  Separate  watertight  compartment.  'Ilic  steam  will 
be  supplied  to  the  main  and  auxiliaiy  engince  by  BcUetriUe 
watcrtubc  boikn,  placed  in  two  sets  in  several  watertight 
eoiivafliMitta>  The  botlem  will  dlschatge  the  products  of 
cdrahnstion  into  six  faands,  73  feet  high  ahore  the  base  Une^ 
and  33  feet  in  diameter:  three  are  forward  and  three  aft. 

The  coa!  bunkers  will  have  a  maximum  capacity  of  about 

2,300  bi".--.     With  ;bi;  ur!!;:i:.ry  b.MiUiT  liHini;  tif  I,J;J  tutis.  tiiC 

slcamiiig  r;iil;it>  will  Ix'  at  lo  ki.i  1-,  C),aoo  iutitKjl  mites,  and 
with  the  full  li  iiiWi:!^.  10,00-1  miKs.  A  certain  qiniBtily  pf 
liqnid  fuel  may  be  shipped  ui  the  double  bottom. 

All  compartments  below  the  upper  protective  deck,  except 
the  coal  bunkers,  are  fitted  with  forced  draft  Specittl  attcn- 
tion  will  be  paid  to  spaces  subject  to  ltdlitnally  Higb  t>-inpera- 
ture,  stKfa  as  engine^  boiler  and  dynamo  rooms.  AU  bkowets* 
except  for  the  forced  draft,  are  elect rically  operated.  There 
are  six  dyaamos. 

There  wiU  be  two  tower  hrldgea,  forward  and  af|>  ffnit 
houca  and  « t/tat  bridge  forward  only.  There  ore  two  itecl 
masts,  the  forward  one  having  a  signal  yard.  There  will  be 
six  *Mrvl)Iiglits,  two  in  the  masts,  two  forward  and  two  aft. 
'Hie  twu  iiMse  pipes  are  so  designed  that  stockle»s  anchor* 
will  be  slowed  in  them.  Tlie  crew  Will  be  Composed  of  thirQr 
officers  and  708  men 
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SAIL  MAKINO. 

Mv  ARiiAV  wrrsnK. 

Kig.  3  shows  a  fore-and-aft  sail  witli  ;b.i>  prnfior  names 
of  the  different  sides  indicated,  also  the  proper  names  of  llie 
different  corners  of  the  sail,  Of  the  different  arrangements 
of  cloth-s  which  have  lieen  usvd  in  forc-aml-aft  sails,  the  two 
most  vscd  are  shown  in  Figs.  3  and  4,  Fig.  3  indicates  the  old 
arrangement  of  cloths,  with  seams  running  parallel  to  after 
U-ach :  }'ig.  4  indicatea  the  present  or  crosscnt  arrangraietit  of 
cloths,  with  seams  amnged  at  right  angle  to  after  leach. 

In  headsaila,  Figs.  5  and  6  show  oM  arrangement  of  cloths: 
Fig,  7  shows  the  new  arrangement  We  have  also  found 
cloths  arranged  In  headsails  In  different  forms  as  shown  in 
Figs.  8,  9  and  to. 

The  tendency  to  stretch  has  always  boon  greater  in  head- 
sail*  than  in  the  other  sails.   What  our  mothers  and  1I  i  .im 
Mre»6  would  call  a  U<ts  in  a  piece  of  cloth,  sailmakers  know 


ne.     SMws  oiB  AuuuraHnrr  of  ciettss. 

»  1  gore  or  the  diagmmi  side  of  the  cloth.  As  the  stretch 
Ni  a  dolh  is  so  much  greater  in  its  length  or  warp,  of  course 


rta.  *. — cunus  *r  ttaat  *MekS  to  uuca,  aj>b  «uu  cur. 
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the  ncirer  fliai  gon  cautt  to  line  of  imp  die  gratter  die 
streldi.  TUf  trnqocctioMebly  oeenn  to  a  gnater  degree  to  a 
iKMlnil  CM  with  doihe  aftanged  parallet  to  the  leadi.  With 

the  fitlind  nr  wcfl  thread  irranKied  so  as  to  be  parallel  to  lead) 
of  sail,  this  gore  of  the  cloth  is  greatly  .shortened,  and  as  a 
result  u  c  have  only  a  small  amount  of  stretch  to  contend  with, 
as  can  be  readily  seen  by  Kig.  II.    A-B  will  show  the  length 

'if  gore  with  clotli  [larallcl  with  leach  of  sail  ;  C  D  will  show 
the  ktiKlli  'jf  pure  with  cloth  at  right  anRlr  to  l'';Kh;  and  the 
same  npphi-s  '.u  Uk-  iliaijoral  of  the  5;u'.. 

While  this  idea  of  arranging  the  cloths  may  seem  new,  it  is 
not  10^  for  a>  far  bade  as       to  1840  it  naa  cnatonaiy  to  cat 


7. — CauSS  CUT     CLOTHS  AT 

jiMGLM  TO  uucH  *m  rtot, 

hcadiaila  wilb  elolhs  arranged  aerois  the  lai^  inaltiid  of  pcr- 
peiMHcularly.  Why  it  eame  into  diiuae  we  do  not  haow,  ex- 
cept for  the  fact  that  thcae  laila  ace  not  10  atroi^,  and  will 
not  wear  as  kmc;  and  at  that  time,  and  later,  the  majority  of 
saib  were  made  for  worldnir  craft  and  not  for  yacht.<i.  The 
famous  stoop  Maria  had  sails  iiimlL  v^  iih  cri-siciil  arrangement 
of  cloths.  A  large  part  of  our  work  to  day  g  ic;  to  the  ama- 
teur yachtsman,  aiiJ.  ;is  th'-  crosscut  airai:periietit  of  cloths 
ttiMn*  1ms  stretefi,  thi  (iri  lilfm  of  wtirlring  nin  the  sail  is 
ihal  !:n.i  h  siiiii-htici!,  Im  ill'.  Kit  r-t  lioiir'j!  uf  iSr  yai'Itt^nian. 
I  trust  that  I  have  given  an  idea  of  why  we  have  so  tuti" 
eeraally  adopted  tbc  croaactit  arrangBaient  of  aeana. 


no.  t,~A  igv*u  tup  uciiT  Meu 
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In  ibc  making  of  sails  with  cloths  perpendicular  to  the 
leach,  we  cstalilishcd  certain  rules  for  wt^rkini;  the  draft  into 
the  iKxIy  of  the  5iail.  Take,  an  illustration.  Fig.  3,  -ihowinK 
a  mainsail.  We  have  the  sail,  with  the  names  of  the  four 
Mdes  and  corners  properly  inilicateil.  If  it  was  our  intention 
to  tnnke  Ihi**  sail  ,1  Hat  plaiu',  il  w<iu1il  appear,  nl  the  ftrsi 
gl.ntce.  that  all  wc  had  to  ili>  would  Ik-  i<i  cut  out  on  the  loft 
floor  a  sail  whose  four  sidi's  would  lie  straight  lines,  sew  it 
together  and  bint]  the  cdgcii  with  rupc  to  insure  the  pri>|K'r 


straight  linc^whcii  the  iHHiy  of  the  sail  filled  with  wind,  the 
result  would  1*  that  it  would  lift  up  the  center  of  the  Imhiiii 
into  an  are  hImivc  a  straight  line.  The  tendency  of  the  head 
lo  do  the  same  in  an  opposite  direction  would  result  in  a  light 
place  through  the  center  of  the  sail.  So,  we  have  the  curves, 
or.  as  known  to  the  sailmaker,  the  roaches,  at  the  foot  of  the 
sail.  There  is  a  consideralile  roach,  and  it  is  our  object  to 
invert  this  curved  line  or  part  of  it  into  the  iHidy  of  the  sail, 
its  shown  by  doited  line  .  t-H  in  Kig.  12.  This  we  do  by  taper- 
ing the  seains  ii>  the  sail,  and  it  has  been  the  work  of  years  to 
gel  this  operation  to  a  point  that  woulil  priKluce  a  perfect  sail. 

.\  sail  made  in  this  manner  ntust  be  worked  out  on  the 
yacht  when  in  use  by  the  most  careful  handling.  These  sail*, 
which  present  a  surface  area  of  from  45°  loijOOo  square  feel — 
and  some  even  larger— are  made  of  a  woven  material  ex- 
tremely light,  when  compared  with  their  areas,  and  arc  liable 
lo  tic  strained  out  of  their  proiicr  shaiw  very  easily,  by  not 
being  intelligently  handled.  The  stress  of  the  weather  alone 
is  very  severe  on  them  In  hot.  dry  winds  the  canvas  gws 
out  beyond  its  normal  dimensions,  ami  when  wet  shrinks 
inside  of  the  same.  So.  with  what  care  should  a  sail  be 
watched?  It  should  not  Ik-  pulled  loo  hard  when  dry,  and 
should  alwavs  be  slacked  in  when  wet.  If  the  sail  is  a  good 
one,  under  nortnal  conditions  it  should  never  be  strained  out 
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amount  of  strength.    If  made  in  this  way  il  would  not  stand, 
as  ihc  wind  pressing  against  this  surface  would  priHlm-e  re 
suhs  which  no  canvas,  no  matter  of  what  liber  it  was  ni.nle, 
would  have  sufTicient  strength  to  stand;  and  it  would  tear  at 
the  piiints  at  which  il  is  attacheil  to  the  spars. 

This  is  eounleracled  by  cerlaiii  curves  put  into  the  sail, 
which,  when  cut  and  sewi-^l  logeiher  and  Npre.-ul  on  the  loft 
tliKjr  for  the  second  lime,  would  ha\e  the  appearance  of  Fig 
12.  The  curved  lines  shown  in  Fig.  1.2  would  show  the  sail 
as  cut  from  the  dimensions  of  Fig  3,  or  as  would  W  laid  dinvn 
by  the  sailmaker.  If  the  sail  should  be  cut  with  the  four 
sides  straight-  fur  instance,  if  il  were  cut  with  the  foot  a 


M>  that  any  unilue  strain  can  come  on  the  line  marked  B-C, 
Fig.  IJ.  This  cpiickly  lakes  all  the  draft  from  the  Irady  of  the 
sail:  and.  if  albiwed  to  gel  thoroughly  wet,  with  the  clew 
pulled  out  ttKi  far  on  lioom,  the  shrinkage  on  line  P  C  puts 
an  uixlue  tension  on  lb«'  canvas,  and  the  sail  becomes  hard  on 
this  line,  and  its  most  iiii|Kirtanl  factor — the  draft  -is  rapidly 
disappearing. 

It  also  lends  to  hollow  the  line  of  the  leach,  which  is  al- 
ways an  indication  that  your  sail  is  losing  viine  of  its  best 
|M>iiit>..  A  new  sail  shimid  show  some  considerable  outer 
cnr\e.  and.  when  fully  stretched  lo  its  dimensions  on  boom 
and  gaff,  should  show  a  true,  straight  leach.    One  of  the 
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grcmtcst  olMiaelci  tbe  siilniBker  hac  to  cpntcnd  wKb  i*  IIk 
tendency  to  |mll  •  sail  ott  aa  boom  and  gall  u  soon  M  » 
little  slack  shows  In  head  and  foot  rope.  The  nil  may  tic  per-- 

K'Clly  <iry,  atul  ihi-  roc*""  'Ih-  Niinic.  Il  will  naturally,  under 
llU'Si-  0)inliliim»,  slldw  siiiiu'  slack  at  liiail  and  ioot.  This  is 
only  on  thf  odRi-  of  tlu-  sail.  Its  Ixxiy  is  alt  rights  I  t  i  n 
alone  It  is  cloinjj  ({oi-mI  work,  l^  pulled  mil,  it  an  uiiiliK 
-■r;i  ii^c  'iialty  from  end  to  Ihioui  and  jpifT.  It  may  Ikviiuic 
damp  trom  the  lali-  afti-nnhm  <lfw  or  from  a  liltif  f<iii5.  when 
the  fullncNs  i^  inuneclialely  taken  up. 

This  I'onsiaiil  pulling  out  im  buoni  and  gaflf  is  the  cause  of 
throwing  the  le.ich  into  twd  shape,  as  in  l*ig.  13,  The  full 
line  C  is  the  line  of  the  sail  when  new.  Now,  at  A-B  and 
A'-B"  the  sail  does  not  stretch;  in  fact,  it  grows  dwrtcr  at 
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these  points.  If  the  sail  is  stretched  otrt  so  that  the  Icach  has 

become  a  hollow  line  like  /',  there  is  a  tcTrifie  K'fl  strain  in  the 
sail,  as  indieated  hy  the  lines  /T,  and  the  real  leai-h  is  .it  alKint 
/•'.  which  will  invaiiahly  Ciiuse  a  tixhl  place  in  the  sail,  friiin 
Ixxmi  t"  K^ff'  i"*'  forward  of  !•.  This  not  only  causes  troul>le 
at  the  loach  of  the  sail,  hut  it  has  pulk-d  all  the  <lraft  out  of  the 
forward  hmiy  of  the  sail.  ,and  it  has  become  a  tlal  surface  from 
luff  aft  to  a  badly  setting  leach.  The  greater  part  of  our  elTort 
as  saibnakcrs  is  to  constmcl  our  sails  so  as  to  overcome  this 
Wtiy  thing.  Yachtsmen  seem  (O  be  p<issessed  with  the  ide.i 
that  eveiy  bit  of  slaick  canva*  mini  be  stretched  so  that  tbe 
sail  h  Vkt  »  drnmheiHi  While  this  may  produce  an  entirely 
smootb  sarfacc,  the  very  elements  that  constitute  a  fast  sail 
may  he  destroyed.  It  may  prodiicc  a  picture  sail,  but  not  one 
that  has  the  "go"  in  it.  It  would  l»e  a  very  easy  matter  for 
ns  if  wc  had  only  to  make  picture  sails,  hut  our  <il>jecl  is  to 
turn  out  a  sail  lhal  will  have  the  "rij"  in  it.  and  yet  be  a 
perfect  sail  in  appearance.  As  the  Nacht  is  a  thini;  of  beauty, 
so  the  sail  must  Ik  a  part  of  it. 

.\s  before  explained,  canvas  or  any  other  W'>\<  n  material 
will  stretch  much  more  in  the  diaijonal  than  in  anv  other 

directiun,  w  it  should  be  an  object  to  relieve  the  diagottal 


strain  to  which  the  sail  is  subject  as  mnch  as  possible.  As 
palling  out  «ii  boom  and  galf  tends  la  incrwss  the  diagonal 
strain,  onr  advice  is  to  avoid  it  as  mnch  as  possible. 

As  a  very  notable  iltustratifin  of  what  can  be  accomplisfacd 
in  a  racing  .sail,  if  the  sailniaker's  instructions  arc  followed  and 
sail  not  pulled  out  on  Uiom  ami  giilT  as  soim  as  a  little  slack 
shows,  we  cite  the  instance  of  the  ij  fooler  Tyro,  owned  hy 
Williatn  II  Joyce,  and  built  to  sail  in  the  aj  fiwil  class, 
,\la>sachu^elts  Yacht  Kacinj;  .V.^socialiou  The  s.iils  made  for 
this  boat  were  cut  mi  the  iuhU  rstaiHlin^  that  they  should  \h- 
t'tnishe<l  to  c.vact  limit  of  sail  plant;  no  allowances  were  made 
for  stretch.  The  boat  in  all  of  the  laces  svas  sailed  by  the  Lite 
Sumner  H.  Foster.   Particular  care  was  taken  by  both  Mr. 
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KoHlcr  and  Mr.  Joyce  that  the  sail  should  not  he  pulled  out. 

It  was  race<l  for  twi>  entire  seasons,  and  the  only  chauKe  made 
in  the  sail  was  Iniall)  in  the  see<i"il  season  |o  shorten  on  naff 
alKiul  .?  inches,  with  the  result  lhal  the  ori)(ina!  ilraft,  which 
svas  put  into  the  >ail  wlii  ii  new.  remaiiieil.  The  sail  did  the 
wonderful  leal  of  a-sislniK  the  Inul  lo  win  the  championship 
in  this  das^  in  Ihe  Massachusetts  Va;-ht  Racinj;  Association 
for  tw>»  scaMins  in  succession. 

TItc  same  advice  applies  to  setting  the  »ail  and  keeping  it 
properly  set  while  in  u!.e.  If  the  sail  is  not  properly  set  at 
first,  it  cantwl  show  to  its  best  advantagCr  One  grievous  fault 
is  thai  of  not  setting  the  peak  vp  to  tis  proper  angle.  In  these 
day*  of  steel  halyards  there  is  no  excuse  for  not  having  a  sail 
set  right  at  the  start.  In  onr  experience,  wc  have  had  many 
complaints  of  a  sail  having  a  bad  leach,  or  the  complaint 
woiiM  be  that  the  leach  wa>  liuhl  *  *n  investigation,  the  fault 
would  be  f<inn<l  in  llie  f.ict  that  the  s.iil  hail  never  been  set  to 
the  anxle  at  which  il  hail  iHcn  eiil  In  many  instances  of  this 
kind  ihe  Complaint  wimld  often  be  that  the  («iom  was  'o*'  luc 
In  nuesMKalinn  Ihe  complanu,  the  sail  would  be  »et  under 
personal  inspection,  and  there  w  ould  be  no  tight  leaehi  and  the 
boom  would  swmg  at  its  proper  height. 
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Let  us  glance  at  Fig.  14,  illustratiiiK  a  mainsail  on  which 
the  peak  angle  t>  60  <leK'«f*-  Suppose,  in  hoisting  this  sail, 
that  it  has  been  holMi-d  until  the  luff  measures  34  feet,  and  it 
is  pulled  out  on  head  and  foot  to  a6  feet  9  inches  and  40  feet, 
respectively.  If,  in  setting  up  the  peak,  it  should  be  hoisted 
until  the  sail  is  perfectly  smooth  and  shows  no  wrinkles — say 
to  its  cut  angle  of  60  degrees — the  rrsull  would  be  that  after  a 
half-hour's  sailing  the  give  of  the  halyards  and  slip  caused 
from  the  belaying  of  same  <iu  clcit  or  pin  would  cause  the  sail 
to  settle  down ;  also,  the  give  of  the  canvas  would  have  to  be 
acrounird  for.  The  sail  would  assume  the  shape  indicated  l»y 
the  dotted  lines,  and  an  undue  strain  would  lake  pUnc  through 
the  line  .-f  from  B  to  C,  causing  the  l>oora  to  drop  down  to 
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dotted  line  /).  The  sail,  if  cut  at  60  degrees  peak  angle,  should 
have  been  set  at  62  degrees,  or  enough  to  allow  for  the  settling 
of  the  peak.  A  great  many  yachtsmen  think  that  a  mainsail 
should  be  hoisted  until  it  is  perfectly  smooth.  I  trust  you  can 
now  see  that  it  should  be  set  above  that  point  in  reality.  When 
first  hoisted  it  should  show  some  considerable  licwly  of  wrinkles 
under  the  jaws  of  the  gaflF,  as  indicated  by  lines  E. 

The  fact  that  the  end  of  the  gaff  has  settled  down  below 
the  designed  angle,  and  at  the  same  time  the  boom  has  also 
dropped  to  a  point  Itelow  plan,  causes  an  undue  strain  on  the 
canvas  below  line  H  to  C.  That  is,  the  forward  triangle  of  the 
sail  has  to  t.ikr  the  whole  weight  of  the  sail,  and  instead  of 
showing  its  true  shape  of  a  curve  in  forward  body  of  sail,  is 
thereby  stretched  until  it  is  as  flat  as  a  board.  .Miove  B-C  the 
sail  is  also  in  bnd  shape.  It  is  more  than  likely  that  the  sail 
is  showing  a  hard  place  in  the  after  body,  extending  about  as 
indicated  at  lines  I'-F,  and  at  ihe  same  time  the  leach  has  a 
tendency  to  be  tight.  In  fact,  the  surface  of  the  sail  would 
look  something  like  line  G.  This  is  somewhat  exaggerated, 
but  will  convey  the  idea  of  the  effect  on  the  sail,  or  what 
happens  when  the  peak  is  not  properly  set. 

So,  here  arc  two  distinct  reasons  for  what  may  seem  to  be 
a  light  Icarh:  d)  Over-pulling  sail  on  boom  .ind  gaff:  and 
(2)  not  setting  the  pe.ik  to  its  proper  angle.  We  have  never 
known  a  case  of  a  sail  l>eing  spoiled  by  over-setting  the  peak, 
hut  have  occasion  very  often  to  caution  our  customers  to  be 
sure  the  peak  is  well  set  up.  When  first  set,  the  sail  should 
show  plenty  of  fullness  in  luff.  The  peak  should  be  set  until 
Ihe  .sail  wrinkle"  from  gaff  to  luff  fFig.  I5>.  This  may  look 
exagci" rated,  and  may  look  to  Ihe  yarhtsman  as  if  he  were 
getting  his  peak  up  so  much  as  to  throw  his  sail  all  out  of 
shape:  but  after  the  yacht  is  under  way  a  short  time  it  will  be 
seen  that  the  sail  has  come  to  its  proper  form,  and  is  doing  its 
best  work.  By  setting  the  sail  in  this  way  it  is  sure  to  show  a 
perfect  leach,  free  enough  to  just  tremble  a  little,  but  not  so 
free  as  to  slap  or  roll  ,Mso.  when  sail  is  reefed,  great  care 
should  be  taken  not  to  pull  the  reef  ear-ring  or  reef  cringle 
out  too  far  on  boom,  for  in  doing  this  (that  is.  pulling  reef  too 
far  outi  it  acts  just  the  same  as  pulling  foot  too  hard.  These 
are  some  of  the  little  details  so  necessary  to  know  and  so 
valuable,  if  followed,  so  that  a  good  sail  will  always  remain  a 
good  sail,  and  a  poor  sail  be  worked  out  into  a  fairly  good  on«. 
(To  be  CoHclvdfd.) 
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THE  THEKMOTANK  SYSTKM. 

An  apparatus  that  is  now  very  much  i"  u^f  'in  board  llic 
katliiig  great  lincw  and  oHhts  15  (hat  <kvi  l"iH'l  !■>  tlic  1  hcr- 
motaiik  Ventilating  Company,  of  Glasgow,  in  which  the  vcnti- 
bting  and  hfatiiiK  or  cooling  arrangements  are  united  in  one, 
u  shown  in  Figs,  35  tp  6a  The  anwratns  is  arranged  cither 
to  force  air  down  below  onder  preuure  or  to  cxhmnt  it,  the 
aane  aivaratna  being  avaiabk  for  dtter,  at  may  be  required. 
It  oontiits  of  a  tank  or  cyKndcr,  is  iriiidi  a  certam  nimiber 
of  tnbes  arc  arranged  in  a  vertical  position,  the  air  to  be 
warmed  or  cooled  being  drawn  throngh  ihcm  by  means  of  a 
fan  attached  to  and  figrainig  part  of  the  plant  For  bcatiflg 
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purposes,  steam  is  allowed  to  drcniate  aroimd  the  tiilMa,  a 
supply  bdng  brongfat  for  the  poipoie  from  the  nearest  steam 
scnkc.  For  eooUog  tiie  air,  cold  water  or  eold  briaei  accord- 
iflg  to  the  lowering  of  temperature  rcqnired,  is  dicnlated.  In 
addilioa  a  steam  jet  is  arranged  to  provide  inoiatuie  m  very 

There  are  three  forms  of  thermotank  apparatus,  which  are 

known  respectively  as  "toii  '.m-tion,"  "Ixitlom  suction"  and 
"between  decks."  The  top  suction  ty[w,  which  is  shown  very 
clearly  in  55  and  56.  is  taken  from  one  fixed  on  the  boat 

deck  of  the  Lusilnnia,  and  has  the  cylindrical  tank,  common  to 
all  of  the  apiviratus.  in  which  the  pipes  are  fixed.  It  has  also 
the  mushroom  valve  that  will  be  seen  above  the  cylindrical 
twb,  and  that  is  marked  in  the  diagrams,  and  also  a  protected 
cowl  connected  to  the  fan  chamber  for  the  admission  of  fresh 
air. 

When  the  apparatus  is  lucd  to  force  air  dbwn  into  the  state- 
rooms,  etc,  the  mushraem  valve  on  top  of  the  tank  is  dosed, 
and  tiie  air  paiati  from  tbe  hooded  cowl  through  the  tm  up 
at  the  back  of  tbe  pipes,  down  through  the  pipes,  and  thence 

into  the  ducts  lending  to  the  rooms  to  be  warmed.  When  the 
apparatus  is  to  be  used  for  exhnustins,  the  mushroom  valve 
on  top  of  the  tank  is  opened,  and  the  valves  marked  /'  and  C 
at  the  base  of  the  tank  are  closed.  The  air  then,  instead  of 
being  drawn  from  the  hooilrd  cowl,  is  drawn  from  bclrw,  and 
in  place  of  passing  through  the  tubes  passes  up  by  the  side  of 
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them  and  thruogb  tbe  mushroom  vatvc  at  the  top  to  the 
atmospiicre. 

The  bottom  suction  appartfus  is  shown  in  FSgs.  $7  and  ^ 

It  is  very  simitar  to  the  top  suction  apparatus,  the  dilfeiBMse 

btinn  the  ab.sence  of  tlio  hooded  cowl  described  .ibove.  In 
the  bottom  suction  aii[uratii5  air  i<  taken  from  below  the  fan, 
as  seen  in  the  ,  iv  i::i-:-.mI  ihn>-.ij.h  the  fan,  .iml  thence 

through  the  air  tubes  and  liiVAii  iiiii>  the  duels  leading  to  the 
rooms  to  be  wanrn  d  or  cooled.  When  the  bottom  luction 
apparatus  i>  to  be  employed  for  cxh;iu5ting,  the  mushroom 
valve  above  the  tank  is  again  opened,  the  valves  C  and  D  are 
again  dosed,  and  the  valve  B,  which  is  shown  in  the  diagram, 
in  the  suction  duct  leading  to  the  fan,  is  also  closed,  the  air 
from  below  then  passing  up  throngh  the  iaa,  Ikenoe  by  the 
side  of  tbe  air  pipm  and  out  duongh  dm  nuHkioam  valve  at 

FIs*.  50  and  60  show  a  between-deek  apparatus  This  is  my 

similar  to  those  described  above,  the  difference  being  that  it  is 

fixed  between  decks,  and  takes  its  air  from  a  duct  or  flue 
Icac'niti  lii  :iiiy  l  nivMiient  supply  of  fresh  air.  It  is  used  either 
for  exhausting  or  forcing  air  down,  jif^t  as  the  others  are. 

In  all  iaiins  of  the  niipar  itii-.  there  i-,  ;i  ^le.-lIn  pipf  leading 
to  the  top  of  the  tank,  and  an  exhaust  steam  valve  and  steam 
trap  at  the  bottom.  A  perforated  steam  pipe,  surrounding  the 
sir  tulMs,  provides  the  moisture  when  required.   It  has  the 
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mual  valves.   For  oooTtng;  water  or  coaled  brine,  u  ex- 
plained, take  the  place  of  steam. 
It  will  be  MC11,  frmn  the  description,  that  the  thcrmotaidc 

apparatus  pr.icticiilly  tUivf.  for  llu  1  mii  ini.  r  i s  .  f  ;i  shJp 
what  the  shafts  .ind  fans  ilo  fnr  .1  <.  f':i]  iiiiuf  Tlu'  lli^  riimtatik 
apparatus  appears  nlso  tii  h.i\c  tHtii  nmrc  tlKirminliiy  umkifl 
tntl  than  the  system  nf  mine  vcntilatMii  li.is,  up  to  the  present. 
It  will  lie  notited  that,  i>r<i\ tliai  thcrmotank  and  ducts, 
ell  .  aji  !>rp)vi<l(il  for  eaeh  ri •iiipartinent,  the  engineer  has 
n  iiil  'i!!  n/i'.u..;  )i!  the  veiitilalicii,  ami  ihe  healing,  warming 
and  cooling  ot  each  individual  part  of  the  ship.  It  will  be 
noticed  also  that  any  type  of  the  dwnnotaiik  apparatttt  can 
be  uaed  ckhcr  Id  force  air  iMo  tlie  qiacM  to  be  wuacd,  or 
cooled  and  Tcntiiatcd,  or  can  be  arraqsed  to  cxhaait  the  air 
from  tliem,  Thia  follow*  the  practice  adopted  in  diips  whkh 
carry  cold  Morale  for  fruit,  in  which  the  temperature  is  not 
required  to  he  very  low.  As  has  been  explained  under  "Cold 
Storage  on  Board  Ship."  in  temperate  latitudes  the  "freezer" 
engineer  works  tlu-  iuld  ^icin  iipnti  the  atmovphere  That  is 
to  say,  he  merely  t.akes  the  air  ilirecl  from  the  almosptiere. 
passes  it  through  the  store  .ind  forces  It  mil  anairi.  In  tnany 
latitudes  it  will  evidently  be  more  convenient,  and  more  eco- 
nomical, to  adopt  thia  plan  with  the  vcntilatinB  air  current 
for  sliiplioard  u«e. 

Another  p<iint  that  should  be  mentioned  in  connection  with 
the  thcrmotank  apparatus,  as  will  be  seen  from  some  of  the 


illnatrations,  is  that  it  is  arranged  to  regulate  the  speed  of  the 
molar,  and  with  it  the  quantity  of  air  passing  ime^  or  bemg 
tncked  oat  of,  the  spaces  operated  upon.  The  regnlating  ap- 
paratus MosistB  sinqdy  of  an  electrical  rheostat,  arranged  to 
vary  the  cnrrent  in  the  field  coils  of  the  dcctric  motor,  and 
therely  to  traiy  its  speed.  It  will  be  seen  that  diis  gives  the 
engineer  a  mora  complete  ctmlrol  dian  is  possible  with  any 
other  method,  providing  lhal  the  Meps  of  the  regulator  can 
be  arranged  sufficiently  close  together.   As  mentioned,  how- 


rM.  <o<— "twaaa  saea  tvrs  taautmaa  ■sn*eatiiM  tn. 

ever,  in  a  previous  section,  the  ventilating  air  current  increases 
very  rapidly  with  the  speed,  because  the  volume  of  air  is  in- 
creased with  the  »|>eed,  and  the  pressure  driving  the  air  is 
also  increased.  It  is  necessary,  therefore,  Ibat  any  regulating 
apparatus  should  be  arranged  very  finely,  »  thai  Ibe  dtanges 
in  the  strength  of  the  ventUathig  air  cn/rent  can  be  nade  veiy 
small  indeed,  and  die  changes  in  die  atmosphere  of  the  rooms 
under  cootrti  made  very  gradually. 

It  is  elanned  by  the  Thermolank  Company  that  its  system  is 
very  much  more  elTicicnt  than  any  »y^tem  of  steam-pipe 
radiation,  with  exh.iusi  ventilation,  ami  as  a  pr<K>f  of  this  claim 
arc  given  the  curves  shown  ui  \':^;  (1.  in  which  the  lime  oc- 
cupied in  heating  up  the  air  of  two  Kus.sian  >|ii|>s,  one  by  steam 
and  Ibe  other  by  diennotank,  b  given.  In  the  lignre,  the  time 
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in  hours  is  phrttrd  on  the  b;ise  line,  as  abscissx.  and  the  rise  of 
temperature  is  meaMired  l>y  the  vertical  distances  above  the 
base  line,  as  ordinaies. 

As  will  be  seen,  with  Uic  thermolank,  heating  commcnoed 
immediately.  In  a  quarter  of  an  hour  the  tcmperatora  had 
risen  about  it  degrees  F.;  in  half  an  hour  it  had  risen  tf 
degrees  P.:  ia  one  hour  2214  degrees  F.;  and  it  continued  to 
rise  up  to  TfiV)  degrees  F.  at  the  end  of  four  hours.  With  the 
Stcam-pifK-  heatiiiK.  the  temperature  ri^rs  only  .ibout  1  de- 
gree in  .1  qujiilir  of  an  hour;  f|.,i;rLi_s  in  liiilf  an  h,iur; 
5  degrees  in  one  hour  and  two-thirds  on  the  lower  deck,  and 
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a  liltir  over  two  hours  on  the  main  deck ;  the  total  rise  in 
five  hoiirj>  l>i.-iiiK  only  9  (K'srecs  on  the  lower  deck,  and  about 
S  deKree'<  on  the  main  deck. 

ThcM;  results  are  very  striking,  Ihm  though  every  credit 
should  be  ({ivcn  to  tlic  Tliermotank  Company  for  the  way  in 
which  the  apparatus  has  been  worked  out.  the  lest  in  ques- 
tion by  no  means  shows  that  an  equal  result  might  not  have 
l>ccn  obtained  by  the  aid  of  steam,  or  by  eletlricity.  if  the 
steam  or  electrical  hcatinK  npiiaratiis  had  Ihtcii  a«  suitably  and 
carefully  arrnnKvd  as  the  tbennotanV'.  apiaralns  was. 

In  these  tests,  the  Koitroma  was  titled  with  a  thermotank 
supplyinK  fresh  air  into  a  c<imparlment  of  i4vSoj  cubic  feet  in 
extent.  The  heating  surface  was  Jo8  square  feet.  There  were 
246  persons  in  the  comp.trtment,  the  air  of  which  was  changed 
6.0  times  |>er  hour.  There  were  7  cubic  feet  of  air  supplied 
per  person  per  minute. 


ric.  <S. — Tar-sucTinii  PEcx-rrrK  tkuuotakk  worn  niST  CLAn 

ACCOM MOOATIOM  OX  LCilTAMIA. 


Tile  Mosbfii  bad  open  steam  pipe  radiation,  with  exhaust 
ventilation.  On  the  main  deck,  the  coni|iarlnunt  in  question 
had  a  volume  i>f  jo.jotj  culiic  feel,  contained  afu  pers4ins.  and 
was  titled  with  20J  square  feet  of  heating  surface.  The  air 
was  changed  seven  times  per  hour,  thus  giving  each  person  q 
aibic  feet  of  fresh  air  per  minntc.  On  the  lower  deck,  a 
compartment  of  io.ij.io  cubic  feet  was  heated  by  a  surface  of 
igi  s4|uare  feet.  There  were  iSj  persons.  Mtpplied  each  with 
II  cubic  feel  of  air  per  minute,  the  air  being  cbanged  eight  and 
thrcc-quartcr  times  per  hour. 

THE  APPLICATIOH  or  THE  TIleHMOTANK  TO  THE  STEAMSHIP 
LirslT.HNIA. 

It  will  perliaps  be  interesting  to  dcscrilw  the  application  'if 
the  thermotank  system  to  one  of  Ihe  latest  of  the  large  ocean 
liners.  The  whole  of  the  heating  and  ventilating  c)f  the  Luii- 
tania  and  .UdMr<-rtiiii«  is  practically  carried  oui  by  ihermot.inks. 
These  are  arrangeil,  a  large  numlwr  <if  them  on  the  Imwi  deck, 
and  a  small  portion  l>etwecn  decks.  They  deliver  through 
ducts  leading  to  all  the  spaces  to  be  warmed  and  ventilated, 
and  through  louvre  valves  into  each  compartment,  the  valves 
being  fixed  near  the  ceiling.  The  wnrmcil  air  passes  in  at  the 
higher  level,  and  i*  ciirried  oui  by  me:ln^  of  other  valves 
near  the  deck,  into  the  alleyways,  etc..  from  which  it  is  car- 
ried off  to  the  atmosphere.    In  warm  weather,  wlicn  cuoling 


no.  63. — IKITTUM-HL'CltUK  DCCK-TYPE  TItCKMOTAKK  fOII  rtUT 
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IS  recpiircd.  the  direction  of  the  air  current  is  reversed  by 
altering  the  arrangement  of  the  valves  in  the  thermotank  ap- 
jiaratus.  as  explained,  an<l  the  air  is  exhausted  from  the  dif- 
ferent ccmipartmcnts  through  Ihe  louvre  valves,  into  the  ducts, 
aiKl  thence  Ihrongh  the  ihermotanks  to  the  atmosphere. 

That  portion  <if  the  ship  allotted  to  first  class  passengers 
has  twenty-four  ihermotanks,  principally  fixed  on  Ihe  boat 
deck,  around  the  fiiniu'ls.  and  they  draw  air  priiicip:dly  from 
gratings  i>pening  on  to  the  promenade  deck  .shelter,  so  as  to 
aviMil  drawing  in  air  that  is  exhausting  from  the  galleys,  etc, 
on  lo  the  boat  deck.  When  the  ihermotanks  arc  exhausting, 
the  air,  of  course,  passes  away,  and  the  question  of  the  odors 
from  galleys,  etc.,  iloes  not  arise  It  appears  to  the  writer  that 
a  certain  amount  of  the  injeclor  action  that  has  been  men- 
tioned will  take  place  in  Ihe  thermotank  apparatn.s,  when  it  is 
lieing  used  to  exhaust,  though  the  action  will  be  reduced  by 
the  special  arrangement  of  the  protecting  cowl  shown. 


>'tu.   tit.  —  vulluu  xrrlKiN    I'Krk  Tvrc  TlltftMotAKK    rut  SCCOWO 
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The  space  devoted  to  second  class  passengers  has  nine  thcr- 
motanks;  the  third  class,  elc\<'n  thcrmotanks;  and  the  officers 
and  crew,  Ave:  the  thcrmotanks  bcnig  arranged  on  the  tops 
of  deck  houses  and  where  convenient.  Those  in  the  fore  end 
of  the  ship  are  placed  between  decks,  and  fresh  air  is  ol>- 
lained  for  them  from  the  upper  deck  abaft  the  navigatiiii; 
bHdge,  80  that,  it  is  claimed,  a  supply  of  fresh  air  is  ub- 
laitied  in  the  wurst  wralhrr  without  the  ex|Hisure  of  cowl 
heads,  etc.,  in  the  forward  p.irt  of  the  >liip. 

The  thcrmotanks  arc  stated  to  be  capable  i>f  changinK  the 
air  in  the  different  compartments  up  In  ei^ht  times  per  hour, 
and  of  maintainini;  a  temperature  of  0$  decrees  F.  in  the 
coldest  weather.  The  system  of  lhrrtn<ilanks  is  liuier  connerted. 
so  that  in  case  of  the  brcakdowti  nf  any  itidividnal  apparatus 
a  supply  can  be  obtained  from  one  of  the  others. 

The  arrangement  of  inlrr-connection  appears  to  the  writer 
to  be  a  very  giKnl  one,  though  it  neccsarlly  Sdnii  tvhat  compli- 
calei  the  apparatus.  The  large  number  of  thermoianks  that  it 
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is  necessary  to  employ  (forty-nine  in  all)  is  also  a  matter  fur 
consideration,  as  it  takes  up  a  great  deal  of  space  on  the  boat 
deck  and  elsewhere  ,and  it  adds  to  the  apparatus  to  look  after. 
On  the  other  hand,  the  enKineerinn  staff  of  a  large  liner  is 
thoroughly  qualified  to  look  after  the  apparatus,  .ind,  in  fact 
their  labors,  with  ordinary  care,  shouUI  not  be  greatly  in- 
creased by  the  employnirnt  of  the  apparatus. 

In  the  Lujitania,  in  addition  to  the  thennotanks,  twelve 
powerful  exhaust  fans  arc  connected  by  trunks  to  all  the 
galleys,  pantries,  bathrooms,  lavatories,  etc..  the  fans  being 
of  sufficient  capacity  to  change  the  air  at  least  fifteen  times 
an  hour.  The  holds  and  other  compartments,  forward  and  aft, 
are  also  mechanically  ventilated,  so  tliat  the  provision  men- 
tioned above  of  the  air  from  the  compartments  finding  its  way 
to  the  alleyways,  etc.,  and  tlicnce  to  tlie  atmosphere,  is  easily 
arranged,  and  the  whole  system  of  ventilation  and  of  heating 


and  cooling  the  different  compartments  of  the  ship  appears  to 
be  exceedingly  well  provided  for. 

One  serious  objection  arises  from  the  fact  tfuit  it  has  bceit 
necessary  frequently  to  supply  both  inside  and  outside  state- 
rooms from  the  same  thermotank.  The  heat  generated  in  the 
interior  of  these  ships  by  the  immense  boiler  plants,  and  dissi- 
pated and  radiated,  to  a  large  degree,  by  both  the  main  tur- 
bines and  the  numerous  auxiliary  engines,  keeps  the  inside  of 
the  ship  at  a  relatively  hi|;h  temperature;  with  the  result  that 
of  two  rooms,  side  by  side,  one  being  .i^ainst  the  side  of  the 
ship  and  the  other  inside,  there  will  be,  particularly  in  winter 
weather,  a  difference  of  temperature  amoimting  in  some  cases 
to  as  much  as  to  degrees  K,  and  occasionally  mitdi  more.  If, 
now,  the  *amc  heat  be  supplied  to  each,  the  inner  room  will 
become  insufTer.ibly  Iiot  before  the  outer  gets  comfortable.  In 
such  a  case  as  this  some  auxiliary  method  of  regulation  be- 
comes well-nigh  imperative ;  and  it  is  reported  that  this  will  be 
supplied  by  fitting  ^mall  electric  heaters  to  the  outside  rooms, 
and  allowing  these  to  make  up  any  difference  necessary  be- 
tween a  comfortable  tein|H'rature  in  the  inside  rooms  and  the 
C(<rres|ioiiding  temperature  in  tli*MC  next  the  skin  of  the  ship. 
.\ulomatic  regulation  of  these  heaters  should  be  provided,  .so 
as  to  minimize  the  consumption  of  current  and  conduce  to  the 
largest  comfort  of  ibc  passenger. 

(r<i  bf  CoHlinnfd.) 


A  CI.YDF..BUII.T  TURBINE  YACHT  FOR  AMERICA. 

BY  ■1:.\]AUIK  TATL^I. 

The  steam  yacht  I'anadis  has  been  built  for  C.  K.  G.  Bil- 
lings, of  the  New  York  Yacht  Club,  from  the  designs  of  Tams, 
I.<moinc  &  Crane,  of  New  York,  by  A.  &  J.  Inglis,  Glasgow. 
She  will  be  one  of  the  most  prominent  additions  to  the 
yachting  fleet  of  America  in  1908,  and  she  is  the  first  >'acht  of 
large  size  to  be  constructed  abroad  from  American  designs 
for  American  owners.   She  was  launched  Jan.  2.?,  190R. 

Iler  dimensions  are:  Length  over  all,  277  feet  6  inches; 
length  on  waterline,  332  feet  7  inches;  beam,  32  feet  7  inches, 
and  depth.  19  feet  I  inch.  With  a  draft  of  14  feet  the  dts- 
placetncnt  is  about  ij.vi  tons.  The  Thames  yacht  measure- 
ment is  1,230  tons,  and  the  gross  register  tonnage  about  1,075. 
She  is  about  the  same  size  ;i»  Mr  Vanderbilt's  steam  yacht 
Warrior,  designed  by  G.  L.  Watson  &  Comp;iny,  of  Glasgow; 
but.  with  practically  the  same  boiler  power,  the  Vonoiii)  has 
turbines,  while  the  H'arrior  has  reciprocating  engines. 

The  Vanadis  is  built  of  steel  throughout.  She  has  eight 
watertight  bulkheads  and  a  double  bottom,  .ind  will  be  prac- 
ticably unsinkable  in  case  of  collision.  She  is  classed  too  At 
at  Lloyd's  under  special  survey.  Her  bunkers  hold  sufficient 
coal  to  enable  her  to  cross  the  Atlantic  from  Southampton  to 
New  York  at  a  reasonable  speed;  at  normal  (trial)  displace- 
ment she  carries  IJS  tons.  Her  cold  storage  rooms  will  hold 
sufHcient  fresh  provisions  to  feed  all  hands  during  three 
months.  She  is  designed  for  general  cruising,  the  designed 
speed  being  is'A  knots. 

The  vessel  is  high-sided,  and  has  a  long  steel  deck  house 
amidships  on  the  main  deck,  with  shade  decic  extending  the 
whole  lenKth  <if  the  hnusc.  and  a  topgallant  forecastle.  She 
is  schooner  rigged,  with  two  pole  masts  and  a  large  smoke- 
stack. To  minimize  rolling,  narrow  bilge  keels  are  litted  over 
a  i>ortion  of  the  length. 

'Hie  owner's  and  guests'  quarters  are  l>oth  forward  and  aft 
of  the  mafhincr)  space;  the  servants'  and  stewards'  quarters 
arc  in  the  extreme  afterpart  of  the  vessel,  and  the  officers  and 
crew  are  forward.  There  is  a  servants'  portion,  with  its  own 
messroom,  for  the  servants  of  the  owner  and  guests.  The 
owner's  private  rooms  are  at  the  after  end  of  the  main  deck- 
house.  They  consist  of  a  suite  of  two  large  bedrooms  (12  by 
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i4>4  feet,  and  ij  by  l3'/t  feet)  and  two  large  bathrooms,  with 
commodious  wardrobe  closets.  The  guests'  quarters  consist 
of  eight  staterooms  and  six  bathrooms,  arranged  in  suites. 

In  the  deckhouse,  forward  of  the  owner's  quarters,  is  a  large 
vestibule,  finished  in  English  oak,  and  forward  of  this  is  a 
drawing  room  in  white  enamel  ( 14  by  18!-^  feet),  with  an  open 
HrepLice  at  one  end.  From  the  drawing  room  a  passage  leads 
forward  to  a  targe  dining  room  in  oak,  a  feet  lung  by  18  feet 
wide.  In  the  deckhouse,  between  the  dining  room  and  draw- 
ing room,  arc  the  crew's  galley,  captain's  slateruom,  owner's 
galley  and  a  large  pantry.  From  this  passageway  a  stairway 
leads  to  a  large  smoking  room  (11:  t  by  16  feet)  on  the  shade 
deck,  and  a  chart  room  just  aft  of  the  smoking  room. 

Ventilation  has  been  carefully  considered.  In  addition  to  a 
skylight  for  each  room  and  pi>rt  lights  then'  is  a  forced  system 
of  ventilation  which  delivers  air  through  ducts  by  means  of  a 


blower  of  sufficient  capacity  to  change  all  the  air  in  the  vessel 
every  ten  minutes.    She  is  heated  throughout  by  steam. 

The  I'anadij  has  a  shade  deck  amidships,  and  a  raised  fore- 
castle, in  which  are  quartered  .some  of  the  officers,  and  where 
al*o  arc  comnnxlious  store  rooms.  An  electric  elevator  runs 
from  the  pantry  to  the  store  rooms.  Provision  has  been  made 
for  carrying  a  large  motor  car  on  the  forward  deck,  with 
arrangements  for  lifting  the  machine  from  the  shore  on  to  the 
boat 

The  pmpclling  machinery  consists  of  three  Parsons  turbine* 
of  a  combined  capacity  of  3,000  horsepower,  driving  three 
bronze  propellers.  Steam  is  supplied  from  two  single-ended 
Scotch  boilers,  16  feci  in  dianu-ter  and  1 1  feet  9  inches  long. 
Each  boiler  has  four  Morison  suspension  furnaces.  The  steam 
pressure  is  155  pounds  per  «)uarc  inch.  Forced  draft  is  pro- 
vided for  by  two  25-inch  Sirocco  fans,  direct  connected  to 
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electric  motors,  uach  opcralini;  at  Hj$  rcvululions  per  minute. 

The  design  has  been  of  attaining  all  possible  economy  at 
low  speeds — the  weak  point  of  former  turbine  yachts  having 
tweii  (lie  exces«ive  coal  consumption  at  the  lower  speeds.  In 
rarryitiK  out  this  design  the  builders  have  had  to  use  lunger 
turbines  than  have  b«en  before  built  for  such  a  low  power. 
These  turbines  arc  arranged  in  the  usual  method— a  high- 
pressure  turbine  on  the  center  shaft  and  two  tow-pressure 
turbines  on  the  wing  shaft.s,  each  turbine  driving  its  individual 
proj>ellcr.  The  wing  shafts  carry  reversing  turbines  which  arc 
capable  of  developing  fo  percent  of  the  full  power.  The 
engineers  and  tiremcn  are  quartered  in  the  space  directly  ad- 
joining the  engine  and  boiler  room. 

There  are  two  surface  condensers.  Included  in  the  auxili- 
aries arc  two  Rdwards  air  pumps,  two  centrifugal  circulating 
pumps,  two  vertical  simplex  feed  pumps,  and  two  General 
Electric  generators.  The  latter  are  of  15  ami  .35  kilowatts 
capacity,  respectively,  one  bring  (Curtis)  turbine-driven. 

The  I  'onadis  carries  six  boats.  Two  35-foot  motor  launches 
for  the  owner  are  driven  each  by  a  75-horsepower  Simplex 
engine.  One  of  the  laimches  is  commodious  and  has  a  speed 
of  13  knots;  the  other  is  narrower,  and  has  a  speed  of  ii 
miles.  There  is  a  crew's  launch,  jti  fret  long,  driven  by  a 
naphtha  engine,  and  there  are  two  j6-foot  lifclioals  and  a 
i6-fool  dinghy. 


charter  had  expired  the  new  yacht  was  under  way.  The 
Honor  was  taken  as  a  basis,  and  to  outward  appearance  the 
new  vessel  has  a  strong  resembbnce  to  her.  but  she  is  larger, 
and  there  are  many  {loinls  in  which  she  shows  a  decided  im- 
provement. 

The  Liberty  is  schooner-rigged,  with  two  pole  masts  and 
large  smokestack,  clipper  bow  with  scroll  head,  and  an 
elliptical  stem.  She  is  practically  a  three-deck  vewel,  though 
there  is  a  short  break  at  the  foremast.  Tliis,  however,  is 
scarcely  noticnible  to  a  casual  observer.  On  the  top  deck 
she  has  a  long,  unbroken  range  of  steel  deckhouses  amidships, 
with  chart  rix>m  and  Hying  double  bridge  .tbove. 

The  accommodation  has  been  carried  out  to  her  owner's 
ideas,  and  in  this  respect  is  mmelhing  quite  different  from 
other  pleasure  vessels  of  her  si:re.  Tile  part  of  the  yacht  for- 
ward of  the  ntitchinery  space  is  entirely  devoted  to  the  owner's 
private  quarters  and  the  store  rooms;  all  the  guests'  rooms 
and  the  servants,  officers  and  crew  being  aft.  This  insure* 
entire  privacy,  in  addition  to  which  all  the  bulkheads  have 
been  specially  "deafened"  to  eliminate  noises  from  the  engines, 
etc.  To  get  forward,  when  necessary,  the  crew  need  not  rome 
on  deck  at  all.  ,  for  a  special  passageway  has  been  arranged 
on  the  port  side  of  the  lr>wer  deck,  leatling  from  their  quarters 
aft  l<i  the  store  rmmis,  etc ,  forward,  and  by  a  stairway  they 
get  to  the  forecastle  deck. 
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THE  TWIN  SCREW  STEA.M  YACHT  LIBERTY. 

■V  nSNJAUlK  TAVLCW. 

This  fine  steam  yacht  of  i.-lito  tons.  Thames  yacht  measure- 
ment, has  been  built  by  Kamage  &  I'Vrguson,  Ltd.,  I.eith.  for 
Joseph  Pulitzer,  of  the  Srtv  i'ork  H'lirld.  from  ilesigns  by 
J.  R.  Bamett,  of  G.  1...  Watsim  &  Co..  Glasgow.  She  was 
launched  Pecemln'r  j  last,  and  is  already  in  service  in  the 
Mediterranean.  Mr.  Pulit/er  last  year  chartered  Baron  I)e 
Forest's  ifioo-ton  steam  yacht  Honor,  which  was  als<i  built  at 
Leith  from  Messrs.  Watson's  designs,  anil  so  well  was  he 
plc;ised  with  that  vessel  that  he  commissioned  the  same  de- 
signers unA  builders  to  do  the  work  for  him;  and  before  his 


In  the  range  of  deckhouses  on  the  upper  deck,  rommencing 
forward  is  the  owner's  library  and  study  ( 15  by  17  feel),  with 
lavatory  anil  private  vestibule  adjoining;  then  there  is  the 
dining  room,  a  very  large  apartment  ( by  feel),  in  oak, 
from  which  an  oak  c^irridor  nins  aft  on  llie  slarlmard  side  to 
the  drawing  room  (14  by  17  feet)  aft  of  the  machinery.  On 
the  port  side  there  is  a  passage  leading  from  the  dining  room 
to  the  nwin  p.intry.  which  i>  placei!  between  the  engine  and 
boiler  casings.  The  drawing  room  is  finisheil  in  white,  with 
{uncls  of  silk  on  the  walls.  A  smoking  room  (i.;  by  14  feet) 
in  darker  oak  is  placed  aft  of  the  drawing  room,  and  at  the 
after  end  of  this  room  there  are  double  doors,  which  can  be 
thrown  o|K'n  to  a  One  deck  >lieller,  forming  the  after  end  of 
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tlic  deddiatuca.  All  thcw  laonu  bare  been  ipecially  designed 
hy  Hurnjr,  of  Londotv  and  cmcuted  by  Wylie  ft  Lodihead. 
ludn  Gtugoir.  By  nbitituliDC  for  ihe  wdimny  Im-lo  alv 
raetMifntar  K^t*  »  <fat  lower  mncb  of  die  Jioum 
{comBmiceliaK  bjy  liHuke  to  Ag  voont  belDw)f  it  hae  befli 
pofltMe  Id  acom  an  nnteolcen  pnnwnade  of  ever  8  feet  in 
width  between  the  house  and  the  ship's  side-  These  trunks 
are  so  arranged  a«  to  be  covered  by  the  furniture  in  the  deck- 
house. 

On  the  main  dctk.  tlic  ovrner's  rooms  are  forward.  These 
are  reached  by  a  stairway  frur.  U-.  iinvati'  vestibule  iti  the 
deckhouM:.  'ITicre  is  a  large  hod  room  (i6  hy  22  fee:),  and 
also  a  sitting  room  (12  by  zi  feet),  which  may  be  used  as  a 
breakfast  room,  a  bath  room,  etc.  The  windows  of  these 
raoau  look  out  over  the  break  deck,  the  side  walls  being  kepi 
h  from  the  side  of  the  vessel  a  few  feet,  thotigli  the  deck 
akovc  extends  out  to  the  side.  This  afTordi  protection  while 
ffiiriag  UQple  light  and  air.  The  headrooin  etreiywhere  i> 
eiteqiticnil.  Bekwv  fheie  rooou  on  the  lower  deek  there  tt 
anotlicr  tciy  laive  room,  bath  rootn,  ch>the»  loom,  el&,  and 
forward  01  these  is  a  gymttastttniv  fitted  up  with  the  beet 
apparatus  for  getting  exercise  at  sea.  Tbi*  gymna.<>ii)m  is  a 
large  mom,  and  has  great  hi-iKhl  (11  fccti,  cxtendinK  right  up 
from  the  lower  dfi-k  i.i  tlic  liri.i'-:  (Jcck.  '.vitli  I.irjr  skylitrht  nn 
lop.  There  is  a  lifiiay  IwiU)  altaclied.  A  jjasiagtunv  nn  th'' 
knvcr  ileck,  starboard  side,  allows  the  guests  to  ini  -r  il 
gymnasium,  The  jKirt  of  the  v^t-'cl  forward  of  the  gynuiasiuni 
is  oc^uj-ii  il  hy  thp  c!-.;!iii  Iccki-rs.  ^torc  rooms,  a  hospttal  With 
lavatory  aiudied,  lamp  room  and  other  offices. 

On  the  main  deck,  on  the  starboard  side  of  the  engine  and 
boiler  casings,  are  five  guests'  rooms  and  a  bath  room.  These 
are  intended  for  badielOfS.  Aft  of  the  casings  there  are  six 
fine  large  etatenoae,  the  smallest  10  hy  11^  feet,  and  the 
■atgeit  ij  by  tSfi  bet.  wifh  two  bath  moms  and  a  boodalr. 
An  tibeae  cabfaia  an  wdl  Hrfned  and  ventilated.  On  &<i  port 
aide  of  the  casfaigs  are  aervantaf  rooms,  widi  a  large  t.Mmg  and 
mcis  fwwn,  oold  larder,  saillery,  etc,  and  also  the  captain's 
room.  The  main  galley  is  placed  between  the  casings  under 
Ihe  pantry. 

The  crew's  (jiinr-lcrs  :iro  .ill  .ift,  <iicupying  the  whole  of  the 
lovicr  deck  ;ifl  of  tlir  ni.ichiiifry  ,:nd  that  part  of  the  nuin 
ilrck  wliu'li  nfl  ill  rlic  t^iu  Nts'  rn;irtcr<_  There  is  a  large  open 
fipiirc  on  tlio  m.iin  ■'.rrk  (:  .r  the  ■■.■-1:  01  the  crew,  which  may 
at  will  be  closed  by  watcrtighl  shutters.  Aft  of  this  are  the 
crew's  galley,  wash  rooms,  bath  rooms,  etc.  On  the  lower 
deck,  the  extreme  after  end  is  occupied  by  the  firemen.  For- 
ward of  this  the  seamen  are  berthed  on  the  port  side,  and  the 
officers  on  the  surboard  side.  In  the  holds  are  ample  store 
roomi,  those  ftatwanl  being  fcodied  hf  a  tinnk  haleh  from 
deck,  M  wen  as  by  an  intcnial  stairway  for  the  steward.  The 
cold  rooms  for  owner  and  crew  are  very  ample,  a  powerfol 
re  frige  rating  plant  being  installed. 

The  tnadbMry  consists  of  two  triple  expansion  engines,  with 
cylinders  16,  36  and  42  indies  in  diameter  by  24  inches  stroke. 
The  propellers  are  of  bronze,  and  .nre  of  diffcreiit  piseh  <r»  ;i<; 
to  ri'.J.icc  vjbr.ilion  to  a  minimum.  Iln  rr  \-r  iwo  c>|:r,irii  il 
return  tube  boikr*  of  the  Scotch  type.  I  iK'«  art  of  different 
'iies — the  large  one  hr-.npi  unple  to  supply  steam  for  cruising 
speeds — the  small  one  suitable  for  use  in  port  and  fur  short 
runs  at  moderate  speed.  While  there  is  no  extrav-igance.  all 
the  latest  improvements  in  auxiliary  and  deck  machinery  have 
been  adopted. 

There  are  two  large  independent  electric  Ught  engines;  a 
storage  battery;  a  steam  windlaaa  on  the  forecastle  deck,  and 
a  powerfnl  steam  aipMM  (otmti  of  this.  The  anehors  are 
atoddcas,  atowiig  hi  (be  bawse^ipes.  Underneath,  on  the 
mam  deel^  is  an  electric  capstan  f<ir  working  a  kedge  anchor, 
and  there  are  separate  bawse-pipes  for  this  p41rpo.se.  Aft.  nn 
the  main  deck,  is  the  sleam  steering  engine.  eotitioUed  from 


the  flying  brittg^  and  there  is  band  gear  on  the  upper  deck, 
immediately  above  fiie  atoering  gear.  On  the  upper  deck  rt^t 
alt  is  a  steam  watping  capilan.  In  the  casings  amidsbipa  is 
an  cleetricany-driven  boat'^ioistiiig  engine,  with  capalan  beads 
on  each  side,  so  that  all  boats  may  be  easily  and  rapidly 
handled.  The  vcasd  is  heated  throughont  by  hot  water. 

The  Liberty  carries  four  rowing  boats  and  two  Stoam 
launches,  all  berthed  on  skids  above  Ihe  upper  deek,  almost 
like  a  boat  deck.  From  here  the  s.i-U  for  5i<udy"nfr  her  in  a 
Seaway  arc  worked,  so  that  the  v.;!pcr  ilick  is  left  quite  free 
as  a  promenade.  Sh'  il-  n;.v;g;i-.L'd  from  .t  flying  bridge  located 
.nhove  the  chart  room,  which  is  situalcd  on  top  of  the  deck- 
house, just  forward  of  the  funnel. 

The  two  steani  launch'.'^  v.rrc  b5iilt  by  Simpson,  Strickland 
&  Company,  Dartnunitli  1  hi  l:iri,cr  of  the  two  boats  is  32 
(e«t  long  by  6  feel  6  incites  beani,  and  is  built  of  specially  se- 
lected mahogany  tivith  waterways  and  coamings^  There  is  a 
small  well  forward,  then  comes  Ihe  engine  space,  and  imme- 
diately ftft  of  this  u  a  steeriiif'well,  so  that  the  coxswain  is 
not  amooc  the  passcogera,  and  yet  widifal  easy  «alL  The 
seating  arrangement  in  the  after  weU  is  on  *  somewhat  nowd 
plan.  The  forward  thwart  is  as  usual,  hot  the  after  thwart  b 
spu  ially  wide,  .ind  carried  riuht  out  to  the  sides  of  the  boat, 
lu-.il  ;s  not  joined  by  the  fore  .'inil  .u'l  l.irirlu  v  -.fi  ih.it  iIiits  is 
and  comfortable  rrKim  I  r  ili-.-  km-.  -  nf  ilu'  |ia--,enger* 
using  it.  At  a  distance  of  st  r.-.p  j  in  :  iruiii  ".t-.i^  tluvart  arc 
folding  side  benches  on  each  side,  giving  plenty  oi  room  for 
all,  while  mure  passengers  can  sit  facing  forward  than  is  pos- 
sible with  tlic  ordinary  arrangement.  Folding  hoods  arc  fitted 
to  both  fore  and  after  wells.  The  machinery  consists  of  a 
triple-expansion  engine,  with  cylinders  9,  A^i  and  7  inches  in 
diameter,  by  S^i-inch  stroke,  working  at  a  pressure  of  iy5 
pounds  per  square  inch,  and  giving  about  ao  indkaled  horse- 
power. The  qieed  of  this  boat  on  die  olEdnl  trial  was  fonad 
to  ha  Mf  knots— mote  than  half  a  knot  n  exeess  of  i!t»  eon- 
tract 

The  smaller  boat  is  26  feet  long  by  5  feet  8  inches  beam,  and 
is  of  the  same  general  design  and  construction,  hut  the  ma- 
chinery is  intr rcstirp,  as  being  a  good  example  i,\  \\><-  mic- 
cc^sful  n^r  i  f  liii  fii.  I  on  the  Lunr  Valley  Rnf^iu  <  1  na;  1.  .ra- 
pany's  M  vt>  n-..  "  In-  engine,  a  Kirii,'  l(  iii  tnniK  rn  qii.idni;>le. 
liaving  cyitinicrs  i'/j,  3!  i,  ili  and  6  inches  diameter,  with  3!-^- 
inch  stroke,  and  wr>rkin(r  at  175  pounds  pressure,  gives  about 
10  horsepower.  The  lioilor  is  a  I.une  Valley  walcrtube  type, 
using  paraffin  (kerosene)  as  fuel.  This  was  fouttd  to  |^ve 
ample  steam ;  in  fact,  throughout  the  official  trials  the  ref»- 
lator  for  the  burner  had  to  he  slightly  ckwed  down,  and  tins 
was  found  to  give  perfect  oontrol  over  Hut  pressure;  The 
speed  obtained  on  trial  was  insi  over  eight  knots— more  than 
a  knot  in  cxce<%s  of  the  contract 

On  Jan.  31  the  Liberty  went  ottt  on  her  first  steam  trials 
in  weather  anythiiii;  Ij  ;'  pUm-,..ii1  1  Ihti-  wis  a  -litT  nrir:li- 
we*lerly  wind  blow.iig  aU  day.  a(ii)tu,.i  liiji^t  .1  tj.i'''  in  -.iri  tiqt'n, 
and  this  afforded  an  excellent  opportunity  for  Ils'ihj:  her 
behavior  at  sea.  She  proved  herself  an  excellent  scaboal,  ea.sy 
and  comfortable  in  motion,  nnt\  Ihe  impression  formed  from 
an  inspection  of  the  vessel  before  she  was  launched  was  con- 
firtned.  in  ih.it  she  will  also  be  a  dry  boat 

On  the  measured  mile  at  Gullane.  where  there  was  a  con- 
siderable sea,  she  had  a  few  progressive  runs,  and  a  tncaa 
speed  oi  isH  icnots  was  easily  obUtned.  The  boiletu  gave 
ample  stoan^  so  there  was  no  dilKcnlly  m  mamtaining  this 
speed,  which  is  oimsiderably  over  the  oontract  gnaraniee.  A 
liv»4anrs'  oonlimiORS  run  was  then  mideitaken  at  a  cruishig 
speed  <if  is  knots,  durmg  which  run  the  auxiliary  machinery 
was  put  through  exhaustive  tests,  wifh  successful  results. 
During  lite  whole  day  the  machinery  f^,.^■^  cMilltTit  -.iii-f,ic- 
tion,  without  any  hitch,  notwithstanding  the  fact  that  this  was 
the  first  ran  it  had  had-  One  remarkable  fcatnte  of  (he  day's 
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(rials  wa»  an  almost  loial  abaetice  of  vibralitm.  rvcii  at  the 
highest  sp««l. 

The  yacht  has  been  specially  deHigned  fr>r  ocean  cruising, 
and  promises  to  be  particularly  nrll  adapted  lor  that  purpose. 
She  has  very  large  liiitikers,  s<i  ihal  <he  can  carry  sufficient 
coal  to  allow  her  to  cross  ihc  Atlantic  and  hick  again  without 
coaling.  For  Ihc  same  reason  she  has  very  large  storage  tanks 
for  fresh  water,  besides  having  evaporating  and  distilling 
a|>paratu$.  In  severul  features  the  designer  h  i>  had  to  study 
utility  as  the  chief  object.  She  has  a  relatively  flat  l)Ottom  and 
moderately  full  ends,  quite  in  contrast  to  the  peg-lop  sections 
and  hollcw  ends  of  earlier  yachts.  Her  Icngt'i  nn  the  water- 
line  is  250  feet,  wilh  a  lieani  <if  i$  feel  6  inche>.  She  is  almut 
jco  feel  long,  <i«er  all. 


The  Twin>Scrow  Steam  V'acht  loUinda. 

The  sleani  yacht  lolanJa,  of  about  2.U110  tons  yachl  measure- 
nieiil,  wa«  built  for  Commodore  Morton  F.  Plant,  of  New 
York,  by  Raniage  it  Ferguson,  I.iiih.  from  designs  by  Cox  & 


DKK  nr  THK  t'rTAKrs  rt>t  Tilr  iolamda. 

King.  London,  and  under  their  sui>erintendence  She  i«  the 
second  largest  privately-owned  yacht  in  the  wurld.  Her  priii- 
ci(»;il  dimeiiNiotiA  are:  Length  over  all.  about  305  feet;  beam, 
^7  feet  6  inches ;  ilcpth,  2j  (cet ;  length  on  the  watcrline,  2<1B 
feel ;  draft,  16  feet  6  inches.  She  was  launched  March  4.  1908. 
She  is  built  of  steel  and  is  schooner  rigged. 

'I  he  twin-screw  m;ichinery  is  of  the  triple-expansion  fonr- 
crank  type,  of  about  .1.500  colled  ive  inilioited  horsepower. 
One  of  the  feslures  is  thai  her  boiler*  are  partly  cylindical 
marine  return  tubular  anil  partly  waieriube.  This  ci>mbination, 
the  tirsl  inslallt-il  in  any  yachl.  aflfords  the  .'^(ivcial  advantDge 
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of  enabling  steam  tit  bf  raised  and  the  vessel  k"1  imdef  way 
at  practically  a  inonu'iit's  notice.  It  al'Ui  |ir<>vlilt-%  iiddilional 
tpccd  at  short  notice  when  required,  while  the  bunker  capacity 
of  some  550  tons  gives  the  yacht  a  very  extensive  occan-slcam- 
ing  railiii*. 

There  are  two  invertetl  direct-acting  surface  c<>n<lensinK 
engines,  each  set  having  four  cyhnders.  19.  ji,  35  and  3} 
inchcN  ill  diameter  and  J7  inches  stroke.  The  two  cylindrical 
boilers  are  17  feet  in  diameter  by  1 1  feet  long,  with  ,WI  sqiiarc 
feet  of  ({rate  area  and  <)X)^  square  feet  healing  surf  icc.  the 
ratio  being  jK.3  to  t.  The  two  watertitlic  Iniilers  were  bnilt  by 
the  ISabccick  &  Wilcox  Company.  The  on-  i'uiuii'1  Is  elliptical 
in  section,  with  a  nujor  axis  of  15  feet,  and  is  55  feet  liiiih. 

The  ontlil  includes  motor  and  .steam  launches,  quick-l'iring 
guns,  an  elaborate  system  of  electric  lighling  (the  largest  ever 


installed  in  a  private  yacht),  and  an  installation  of  wireless 
telegniphy.  the  healing  system  throughout  the  yacht  is  by 
steam.  The  refrigerating  plant,  with  cold  chandlers,  etc.,  has 
l>cen  carefully  planned,  and  has  large  storage  cai>acity,  in- 
cluding li»h  Niores,  dairy,  etc.  ,\  sjiaciuus  laundry  is  fitted 
up  on  the  orlop  deck,  the  laundry  niaeliinery  being  worked 
by  electric  motors.  A  comprehensive  system  of  ventilation 
IS  installed,  thirty  motor-driven  centrifugal  fans  being  em- 
ployed in  thi*  service.  The  elei'lric  plant  include^  three  .Wi- 
kilowatt  generators.  The  yaehl  is  ti>  be  lilted  with  the  Sub- 
iiuirnie  Sittnal  Company's  apparatus,  which  is  invaluable  in 
fogs  and  prcilly  facilitates  navigation.  .Ml  uinlerliiie  closets 
are  worked  by  George  Jennings'  special  air-pressure  sysiim. 

The  acciimnimlation  for  owner  and  guests  conipris<>  draw- 
ing and  dining  rooms,  library,  smoking  room  and  other  sak-ions. 


I 
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owner's  state  rooms  antl  many  guests'  rooms,  bath  rooms,  etc.. 
handsomely  fitted  throughout.  The  general  style  of  decoration 
is  Queen  Anne  and  early  Geoncian.  The  officers',  servant^' 
and  crew's  quartcr't  are  also  very  <i|Kicious,  and  arranged  to 
accommodate  about  eighty  persons. 

The  heautiful  hardwoods  arc  a  special  feature.  The  smok- 
ing room  is  paneled  and  framed  with  Genoa  walnut,  dull 
polished  with  egg->hell  glois.  The  framework  and  panels  of 
the  drawing  room  are  in  Honduras  mahogany,  flatted  white, 
while  the  fitments  are  of  West  India  satinwoo4l,  with  panels 
of  East  India  satinwood.  The  entrance  hall  and  dining  room, 
which  are  en  suite,  are  treated  in  three  dilTercnt  species  of  oak. 
The  owner's  private  sitting  room  is  paneled  with  beautiful  pale 
green  tapestry,  aiMl  the  framework,  moldings,  fitments  and 
panels  of  fitments  are  in  hardwood  veneers.    In  the  various 


other  cabins  are  some  beautiful  esaniplc-  <>f  Italian  walnut, 
liKht  oak,  curly  oak.  pollard  <>ak,  dark  oak,  linden,  paiapNCo, 
R.tsi  ami  NVi-sl  India  satinwoiMl,  har<lu<i<>d  an<l  \vraniiire. 

The  eliclric  light  tiiiings  are  from  very  chasii-  iksigns,  spe- 
cially prepared,  and  they  arc  finished  in  clull  gold,  old  brass 
and  oxidized  silver,  ropectivcly.  and  all  the  door  furnishings, 
electric  light  switches,  bell  pushes,  etc..  are  in  metal,  also  to 
S|>ecial  designs,  and  finished  to  be  en  suite  with  the  various 
electric  light  fittings.  The  windows  of  the  principal  saloons 
have  sliding  shutters,  gla;:ed  with  antirpie  Venetian  and 
muffled  white  glas*!,  while  the  doors  and  over-doors  of  the 
slate  rooms  are  glareil  with  specially  prepared  designs  in 
cloisoime  gli'^'*- 


NOTES  ON  STF.ERINO  OEAR. 
The  first  succe>»ftil  sieani  steering  gear  was  invented  by 
McFarlane  (»ray  in  i>tfi^>,  nnd  (lie  form  of  gear  he  pntenled  is 
still  fitted  in  almost  all  cargo  .>ieanier>  id  ni.nleraie  >i7.e.  This 
gear  is  illustrated  in  Fig.  I.  Steering  chains  are  led  to  this 
engine  from  a  ipiadrant  or  tiller  fixed  on  the  nidder-sti>ck. 
The  first  co«i  nf  this  form  of  steering  gear  i>  low,  and  as  this 
factor  bulks  largely  in  ordinary  cargo  Meanier*,  it  i»  gen- 
erally fitted  ni  them. 


In  steamers  over  40a  feet  Inr.g.  steering  gears  working  with 
chains  arc  not  so  frequently  fitted,  as  the  upkeep  of  the  chains 
is  considerable,  and  the  risk  of  a  lireakilown  is  multiplied  by 
the  number  of  links  in  the  chain.  Large  cargo  steamers,  and 
almost  all  passenger  steamers,  are  therefore  fitted  with  si>ine 
form  of  steering  gear  which  acts  directly  on  the  quadrant  or 
tiller.  Three  of  these  types  are  ilbutrated  in  Figs.  2,  3 
and  4. 

Fig.  3  sliows  a  steam  steeriitg  engixe  acting  directly  on  a 
H'rew  which  is  connected  to  the  rudder-stock  through  a  cross- 
head.  This  form  of  gear  is  very  suitable  for  yachts,  as  it 
is  practically  silent  in  its  action.  It  has  the  defect  of  being 
rigid,  and  as  the  nidder  is  apt  to  receive  severe  shocks  m 
heavy  weather,  it  has  been  foinid  of  great  advantage  to  in- 
troduce some  form  <if  spring  which  will  absorb  these  shocks. 


i 


Fig.  ^  shows  a  de-ign  of  the  "Wilson-Pirrie"  gear.  In  this 
gear  a  tiller  is  keyed  to  the  nidder-»tiH-k.  and  it  is  connected 
by  means  of  spring*  to  a  f|uadraiil,  wliiili  !•>  free  to  move  on 
the  Muck.  .\t'\  •'lio.-ks  which  Ibe  niil«ler  receives  must  \x 
transmitted  through  the  sprmgs  before  ihe,\  reach  the  gearing. 
The  steering  engine  is  fitted  with  a  pinion  wheel,  which  en- 
gages with  a  toothed  nick  on  the  face  of  the  q-.iadrant. 

Fig.  4  shows  an  alternative' form  of  steering  engine,  which 
acts  entirely  through  >piir  gearing  instead  of  through  a  worm 
and"  wheel,  as  in  the  case  of  the  engine  shown  in  Fig.  .V 
.\  further  advantage  of  the  steeruig  gear  -hown  in  Fig>.  ^ 
and  4  over  the  form  shown  in  Fig.  i  i«  t'lat,  even  if  the  gear 
should  get  out  of  proper  aliiienieni.  (hie  t.i  inowniems  in  the 
structure  of  the  ve^^el,  no  serious  ir.i.dile  svill  be  caused, 
whereas  when  a  gear,  such  as  is  slmwn  in  Fig.  J.  gets  out  of 
line,  the  slre^ses  on  the  driving  pins  of  the  r  iililer  cros«head 
licconie  vsry  great,  and  the  pins  are  apt  to  be  broken. 

A  con'iderable  leakage  of  siejiiu  lake>  place  in  steam  steer- 
ing gears  when  they  are  at  rest,  and  in  order  to  overcome  this 
several  devices  have  been  employed.  Fig.  5  vhow»  the 
"patent  cc<irr:mic"  slop  valve  used  by  John  Hastie  &  Com- 
pany, Ltd.,  Greenock,  The  leakage  of  the  steam  is  due,  not 
fci  much  to  a  badly  fitting  controlling  valve,  as  to  the  f,ict  that 
this  valve  di*'*  not  close  when  the  engine  returns  it  to  its 
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nurinal  posititni.  It  will  Ijc  readily  seen  thai,  when  the  valve 
near'i  the  ivmral  ituxiiicni.  it  Kradually  cut*  off  llic  steam 
supply  to  the  engine.  an<l  a«  the  eiiKinc  is  operalini;  the  clos- 
ing mechanism,  it  ceases  to  work  when  the  '^trani  sii|>i)ly  is 
reduced  ti>  a  certain  point,  llic  result  of  this  is  that  the  con- 
trol valve  remains  open,  and  a  blow  througti  lakes  place. 

The  "ei-otiomlc"  valve  chest  contains  a  valve  .-/  having  the 
nsual  Riiide  on  the  inuler  side.  Aliove  the  valve  i<.  a  piston  t" 
oi  (tre.iter  area  than  the  valve,  and  having  a  small  hole  in  it 
to  allow  the  steam  to  pass  to  its  top  side  and  cause  the  piston  to 
l>e  in  eqiiililirium  A  passage  D  leads  from  the  space  on  the 
upper  lide  of  the  piston  to  a  chest  F.  containing  a  little  slide 
\!kUe  h'  uiirking  over  a  single  |>orl.  This  slide  valve  moves 
in  unison  with  the  eonirol-valve  spindle  of  the  steering  en- 
gine, and  opens  the  port,  whichever  way  the  control-valve 
spindle  i^  moved. 

The  action  of  the  valve  is  as  follows:  When  the  quarter- 
master on  the  hridge  opens  controlling  valve  G.  simultaneously 


the  link*  //.  fixed  (o  control-valve  spindle,  nunc.  throuKh  the 
links  /  /  and  rod  K.  the  slide  valve  F.  which,  uncovering  the 
port  /,,  allows  the  sleam  on  npin-r  side  of  pismu  (.'  to  csc.tpe. 
This  destroys  the  halance  of  the  piston,  and  the  boiler  stcBm 
on  under  side  pushes  np  the  piston,  and  opens  the  valve  A, 
which  allows  sleam  to  p;i«s  to  the  engine.  Whenever  the 
hunting  gear  brings  the  control  valve  back  approximately  to 
llif  Central  |H>silion  Ihe  >li(te  valve  closes;  the  steam  passing 
tlir^iugh  the  small  hole  causes  equal  prcs^  irc  on  b:>th  sides  of 
the  piston,  and  the  spring  outside  the  cover  causes  the  valve 
to  shut  quickly,  thus  absolutely  preventing  any  passage  of 
>team  until  Ihe  wheel  is  again  art.ialed  by  the  <|uariotmasler 
The  steering  eiiKinr  hirilt  by  Williamson  Brothers*  Company, 
Fliilailetphia,  differs  from  olhcr  makes,  in  that  the  wonn  on  the 
crank  shaft  is  in  halves,  and  that  its  thrust  is  independent. 
Being  m  halves  it  permits  taking  up  the  wear,  and  allows  a 
quiet  running  of  the  michine  throughout  its  life.  The  inde- 
IKndent  thrust  prevents  pulling  any  spreading  force  on  the 
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housing,  and  Mibjects  the  crank  shaft  to  only  a  tor^innai  wnrin  wheel,  and  enables  the  control  of  the  nidder  to  he 
strcs*. 

Thr«e  Mijjincs  are  dcsignrd  to  cr>tiln>l  the  movement  of  the 


ruilticr  by  tilher  *leain  or  haiul,  the  1.4lti  r  luiiin  riltcd  only  a> 
a  prcciiution  in  case  of  accident.  In  this  enginf  llie  liirniiiR 
of  a  wheel  on  the  colnmn  >hafl  discunncets  the  drum  from  the 


maintained  through  the  same  wheel,  which,  under  other 


no.  S.— WIU-MHiOII  «<>OtlU»    COUdMB  tlEOH  AXB  UM9  KOHf   (TUUIKQ  XHOSt  or   tut   WOIH-UAI  TVrl. 


Digitize^   ,  ^.o 


254 


International  Marine  £n^ineerinf( 


Jlne.  1908. 


wiuiiMwrn  ••otiins  nuu  ako  haho  na>l»a  or  tHt  h-icw  ccai  rrrc 


circumsunofs,  operated  the  cttKinc.  The  screw-m-ar  ly|«'  of 
thin  design  is  in  use  on  very  many  liattU'ship?*  and  i-riiiM-rs  in 
llif  I'nitcd  States  navy. 

The  m:iin  shaft  is  extended  heynnd  the  m:ti-hinr,  and  is 
coupled  to  a  screw,  half  of  which  is  threaded  right-handed  and 
half  left-haiuleil  Two  nuts  on  this  screw  arc  bolted  to 
sleeve-!.,  K»><l('d  by  shafts,  one  on  either  side.  Through  pins 
in  the  sleeves  and  the  rudder  head,  connections  arc  made  hy 
links.  The  rotation  of  the  screw  n,tturnlly  causes  opposite 
movements  of  the  links  and  turns  the  rudder. 

To  provide  for  any  contingency  which  may  cut  off  the  steam 
supply,  the  screw  may  be  operated  by  hand  hy  disconnecting  the 
rliitrh  on  the  mnin  shaft  from  the  gear,  the  latter  brin«  a 
running  tit.  The  two  illustration*  show  such  an  engine,  in 
one  of  which  the  rudder  is  entirely  aft  of  the  machnie.  while  in 
the  other  the  ni.ichine  is  located  partly  over  and  aft  of  the 
rudder. 

The  operation  of  a  steering  engine  from  the  pilothouse  is 
accomplished  in  four  ways.   The  engine  may  he  directly  inidrr 


the  pilothouse,  and  is  then  operated  hy  the  extension  of  the 
>h:ift  in  the  column  to  the  gear  on  the  automatic  shaft,  .\gain, 
when  the  engine  is  in  its  usual  position  aft.  it  may  be  operated 
through  >hafting  and  miter  gears,  through  a  wire  rope,  or 
through  a  hydraulic  telemotor.  In  the  latter  case,  the  move- 
ment of  the  steering  wheel  cause*  a  movement  of  the  liquid 
from  the  cylinder  in  the  pilothouse  to  one  clos«  to  the  .steering 
engine,  the  piston  rod  of  w^hich  is  extended  to  permit  connec- 
tion with  the  automatic  device  for  opening  and  closing  the 
reverse  valve. 

In  the  Forbes  steering  gear  i  Hoboken,  N'  J.)  the  designer 
has  departed  somewhat  from  the  generally  accepted  design  of 
Meering  engines  The  simplicity  of  the  returning  mechanism 
of  the  (liNtriliuting  valve  is  one  of  its  principal  features,  this 
control  being  obtained  hy  a  worm  wheel,  which  meshes  into 
the  worm  on  the  crank  shaft,  and  this  worm  wheel  is  threaded. 
.Another  depjirlurc  from  common  practice  is  the  use  of  piston 
valves.  The  vertical  type  here  shown  is  particularly  well 
adapte<l  for  the  engine  mom,  where  it  can  be  made  fast  to  the 
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bulkhead ;  it  would  s<;«m  that  the  pruprr  place  for  a  iteerinu 
engine  moiiM  be  where  it  cm  have  the  proper  care  of  the 
cnKincer.  The  Forbes  horizontal  type  of  gear  differs  from  the 
vertical  type  only  in  the  cylinders  being  horiiontal.    ITie  illus- 


iraiion  shows  a  dnim  littcd  with  wire  rviit.  but  a  sprwKei 
wheel  system  maj  lie  employed  in  place  <if  the  rope. 

A  feature  ui  the  l-orhcs  gear,  which  is  luit  always  fitted,  but 
which  is  certainly  a  very  great  advantage,  is  shown  in  the  view 
of  the  horizontal  gear.  Here  an  oil  tank  leads  to  a  cylinder 
and  ciimpielrly  Alls  it  on  both  sides  of  a  piston,  which  in 
normal  condiliniis  is  central.  This  piston  is  fitted  to  a  rod 
which  extends  down  through  a  stuAing-bux,  and  is  connected 
to  a  double-armed  lever,  the  other  ami  being  lilted  to  the  con- 
trolling valve  stem.  1  he  latter,  on  being  tunicd  by  the  trick 
whei  l.  either  rise*  or  falls,  and  in  so  doing  actuates  the  lever. 
'1  he  oil  in  the  cylinders  is  thus  dispbccd,  and  forced  through 
the  various  oil  lubes  to  the  bearings.  In  other  words,  this  is 
an  automatic  system  of  oiling;  and  when  the  steering  engine 
is  placed  aft,  i>r  in  a  ilifficiill  place  to  reach,  this  system  is  mosi 
satisfactory,  and  is  a  great  oil  saver. 

In  most  designs  of  steam  steering  gears  there  seemi  to  hive 
been  a  misund:;rstandiiig  as  m  the  work  that  these  engine* 
perform  Their  bearings  are  made  small,  on  the  assumption 
that  ihi-  tti>rk  <>ii  ihem  i>  very  light,  anil  that  <inly  occasionally 
are  thi-y  run  at  full  speed,  and  then  for  a  very  short  fHrriod. 
While  the  ■-hi>rt  period  idea  is  true,  observation  will  show  that 
steering  engines  are  worked  almost  all  the  time.  The  Forbes 
bearings  arc  unusually  large,  and  the  result  has  been  most 
satisfactory. 

The  steering  columns  Irirdly  cmiie  under  the  heading  of 
steering  gear.  alth<ii:gh  they  are  nvost  important  factors.  One 
of  the  weak  points  of  steering  gears  i>(  to-<lay  is  the  connection 
with  the  controlling  column  and  the  gear  itself,  which  in  most 
crises  is  nothing  but  a  small  wire  rope,  It  is  to  be  wondered 
that  so  few  accidents  occur  from  the  (taning  of  this  insig- 
nitWaiit  conned  ion  between  the  brain  which  makes  the  ship's 
course  ,ind  the  mechanism  which  controls  it. 

.■\  type  of  steering  gear  fitted  for  both  band  and  ^icam  work, 
and  so  designed  as  to  minimize  the  strains  on  the  acting  parts, 
has  been  developed  by  W.  M.  Ilarlield.  London,  and  is  illus- 
trated by  two  drawings.  This  gear  is  oper  .ted  by  means  of  an 
eccentric  pinion  and  corresponding  quadrant,  the  design  being 
such  as  to  provide  i)icre;i«ed  power  as  the  helm  is  put  over. 
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with  tke  double  rctolt  lint  then  i$  quicker  motion  where  the 
toads  are  li^l  (tfaereby  enaUing  tlie  ship  to  yooner  begin 
tnniJfv)  and  slower  nation  with  increnscd  power  as  the  loads 

become  greater.  The  bending  strength  of  each  of  the  teeth  of 

(he  cimi(K'n«atitm  fade,  which  )<  made  dI  steel  with  machine- 

iMll  !i  rlh.  Is  ih.  !  lli^  h  h  i'  -irt  r  i;!!!  tif  lllf  niildiT  licntl. 
ami.  .!■>  all  i  xir.i  [H  tiMiii  imi.  tlu  rr  uri-  lu  vcr  less  lh;in  two  teclll 
in  gear  with  the  pinion  at  the  s.mic  time. 

Tests  of  this  gc.ir  on  a  large  steamer  showed  that  the  stress 
on  the  Units  to  the  rudder  cros.s  head  increased  ahnost  uni 
formly  with  the  angle  of  the  rudiler.  trum  nothing  at  rero  in- 
clination to  TO  tons  at  3S  de>irri>s  iiulinalioii.  The  stress  on 
the  icelh  oi  the  worm  wheel  increased  from  nothing  at  cero 
inclination  to  4.3  tone  at  SS  degrees.  It  might  be  mentioaed, 
however,  that  between  15  md  jj  degrees  the  streu  on  theac 
Mcth  was  never  leas  dnn  43.  nor  nore  than  4-7  tons,  while  the 
streas  on  the  linlcs  incrcaaed  from  22!^  tons  at  15  degrees  to  the 
maxiwmm  of  70  tons.   The  teeth  cn  the  pinion  nnderwcnt 


comers  in  order  to  avoui  caUns,  and  under  decks.  The  tele- 
motor,  located  on  the  bridge,  is  constructed  of  gna-metat.  so  as. 
not  to  affect  the  oompssi,  white  the  motor  cylinder  aft  is  of 

similar  metal,  and  the  r'ip<^  -'re  of  solid  drawn  copper,  -HI  inch 
to      inch  in  diameter,  accrriliiiy  to  the  length  of  the  vetsel. 

When  the  atiparalits  is  tii'l>  rliurtcril  thiid.  .:iny  move- 

ment of  tile  steering  uiuil  .niil  tts  [lisii.n  immsc  ;i  ciir- 

resiRinding  movement  n\  '.lu  [Ustnii  ^iii.  .md  tlu-Tci.ni  .t  ihe 
valve  Kear  iif  tlif  vji  i-riiig  cnKinc,  In  eld  cjmi.ites.  1  t»  rci  nt 
"I  Tcliiie.i  Kb'*''""'  .Tildi'd  till/  fluid,  wliidi  k.i'p-  the 
parts  lubricated  and  re&i>is  fro>(  to  about  zero  l-'ahrenlieit.  .\ 
glyceromeler  and  thermometer  are  provided  with  the  tele> 
motor  equipment.  >o  that  it  is  possible  to  test  the  actual  pro- 
portion of  glycerine  in  the  fluid  at  any  time.  It  is  said  that 
water  containing  refined  glycerine  to  the  extent  of  $0  percent  is^ 
«afa  to  work  at  ao  degrees  betow  teroh  and  with  60  percent* 
it  remains  a  non-freesing  fluid  at  3D  degrees  below  sera 

This  steam  tiller  and  tdemolor  has  been  invinlled  by  Browok 
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stre-s>  s  iiii  ri  ,i-!iiK  from  (<  JJ  I'  lis  .ii  15  di 

.ViKillicr  .sketch  >howii  the  application  of  this  gear  to  the 
Britixh  torpedo  boat  destroyers  of  the  river,  ocean  and  coastal 
classes. 

till     lIMik  \1  Ml     I  H  I  »li|rtO« 

In  modem  steamship  pf.ictin'  the  -team  sivmiin  >rigine  is 
often  directly  attached  to  the  ruddcr-licad,  thus  doing  away 
with  chains  and  wire  ropes  leading  from  Ihe  steering  engine, 
amidships,  to  the  rudder-head,  as  in  the  oi^r  method.  It  is 
held  that  this  arrangement  obviates  Ihe  danger  of  breakfaig 
these  rapes  and.  chains,  as  well  as  doing  away  with  the  ob- 
jertionjihie  noise.  The  method  of  operation  in  many  cases  has 
h<'on  hy  a  lin«  of  Shafting  ratming  in  a  great  number  of  bear- 
MiRs.  with  bevel  whech  and  Hookc'*  joint*  where  the  shafting 
deviates  from  a  straight  Unc.  With  tliis  tiiitlinl  nf  n|i,r.iti<in. 
the  stecnne  wheel  i«  very  hard  to  «i>rW.  .is  tiu  iriciLiMi  <ii  the 
Kearmg  and  s]ja!iitiy  is  cimsiileraliliv 

Hi  nu  atis  III  ihr  liyilraiilii-  ti  lriii' Unr  tlierr  is  jiraclic.illy  no 
tricti'iii  iiii  lilt-  liiii-  III  cnninnitiicaliiiti  li.twirn  the  vteering 
wheel  and  the  steering  engine,  even  when  [iassiii'{  around 


I 


tins  IMMi, 


Brothers  Oniiiiair., 
.ird^Ts  i-ut:Ui>:ttt  .:iri.! 


Ltd..  Edinliurgli.  mi  llu-  t"i>  m  Ciin- 
1/ i«rf(ai»ia,  as  ucOl  as  on  tlh  tiubiiic 
stc.'iiir  i  i.  t}t ttUMfii.  aiii^  till-  Oiri'ioj.  /.»,  ii«M  ;iiii!  >  il  -  r  ce-ij 
-learners  ol  this  liiir  itp-.  riitiiii;  wtIi  rccipri  ici  ;  ■  ^  ii:.'ni<s. 
I'his  device  has  also  been  installed  on  many  of  the  batilesliips 
and  cruisers  of  the  British,  German,  Russian  and  Japanese ' 
navies. 
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The  Ste«n>«hip  Icxas. 

This  oil-tank  ".tcamship  was  launched  April  2t  by  the  Kew- 
port  Newt  ShipliiiililinK  &•  Drydiick  Company,  Newport  News. 
V'a,,  for  the  Texas  Company,  New  Vork.  from  plan->  and 
specificalions  prt'i>arrd  by  Matlesoii  &  Drake,  New  York.  She 
i»  of  about  8,000  tons  gross.  Her  main  dimensions  follow : 
Length,  after  «ide  of  Mcm  to  after  part  of 

spar  de»-k    4 10  feet 

Length,  after  side  of  stem  to  fore  side  of 

sternpost    .W  " 

Molded  beam   ,   5-*  " 

Molded  depth  to  spar  deck   30  " 

Molded  lU-pth  to  main  deck   "  6inchc'» 

Sheer  forward    5    "    j  " 

Sheer  aft    2   "  10  " 


The  vessel  is  to  be  schooner  rigged ;  will  be  fitted  with  two 
steel  masts,  staysails  and  trytail>.  ami  three  cargo  booms  on 
foremast  and  two  on  ntaimna>i  for  handling  general  cargo. 
The  cargo  oil  capacity  is  of  47.500  barrels  criulc  oil ;  or  56,00(1 
barrels  (4i  gnlloni)  of  refined  oil.  at  a  mean  load  draft  of  not 
over  24  feet.  She  is  classed  l-j/.vL-l-L  spar-deck  type.  Bu- 
reau Veritas,  and  built  under  special  survey  of  that  society. 
There  are  two  cofferdam*,  one  aft  and  one  amidships. 

The  deck  machinery  and  (Hilfit  include  one  Chase  Machine 
Company  (Cleveland  )  iS  by  20-inch  towing  machine  for  2'4- 
inch  diameter  >leel  wire  hawser  :  a  12  by  I  j-inch  windla«».  for- 
ward ;  8  by  8-inch  capstan,  aft ;  four  Chase  Machine  Company 
K  by  8-inch  mooring  engines ;  one  Ford  patent  towing  ch<ick, 
lH"iides  the  usual  complement  of  bitt»,  chock>.  etc.,  and  steam 
■itetriiig  gear. 


1 


htinn  or  iiir  t*nk  •Tituia  risxi,  jvkj 

.She  is  a  >par  deck  tyfn-  single-^crew  steamer,  with  ma- 
chinery in  the  after  end.  Two  continuous  deck's  run  from 
stem  to  stern,  and  there  are  a  raised  forecastle  and  bridge 
•leek,  and  orlop  deck  in  package  freight  hoirl.  The  Itold  is 
iluidc<l  by  oiltight  and  walerlight  transver'se  ImlkheafK,  and 
an  oihight  centerline  bulkbi-ad.  inl<i  compart nieiil»  for  four- 
leeti  oil  lank*,  fuel  i>il  lank-,  pump  riMmi.  caritn  hold  forward, 
machinery  spate  all,  an<l  peak  triumiiiig  tanks  at  ends.  .\ 
continuous  extiansimi  trunk  is  pro\  ided  lu  lu  con  decks,  with 
spare  fuel  tanks  in  wings.  Double  bottom  is  fitted  under 
boiler  and  engine  space  for  feed  water  and  ballast.  Space 
around  the  iKiiler*  is  tililiied  for  coal  bunkers,  and  a  cross- 
bunker  provided  forwatd  of  the  boiler  -pai'e.  The  steel  bridge 
dtvk  aiiil  bridge  house  accoinmo<iale  the  deck  olhcers.  with  a 
woiiden  pilot  house  above.  Ollicers"  mess  room,  galley  aiwl 
chief  engineer's  and  cooks'  ro<mi*  are  lix-nt»-<l  in  »teel  deck- 
house afl  Seamen  and  firemen,  as^isiaiil  ciMiks,  oilers,  pump- 
man, store  riHiin*.  etc..  are  liK-aled  In-iweeii  diik*  aft. 


•  SFom  illt  WAS  USVNCMIB  «T  xEvrroaT  Nt«S. 

The  main  engine  is  a  vertical  inverted  triple-expansion,  Itox- 
guide  type,  surface  condensing,  with  ibrec  cranks  at  angles  of 
I  JO  degrees.  The  cylinders  arc  .7,  4.)  ami  -4  inches  in  diameter 
by  51  inches  common  stroke  of  piston.  The  engine  is  designed 
for  niaximimi  s|K-cd  of  75  revolulions  per  minute.  There  arc 
uii  indepriKleiil  condenser :  main  and  atixilkary  feed  pumps, 
<lonkey  punip,  nater  service  and  sanitary  pumps,  fresh-ualer 
pump.  circuLiting  pump,  bilge  pumps,  etc.;  .in  auxiliary  con- 
denser, evaporator,  feed-water  heater  and  steam  heating  and 
lire  sytenis. 

Three  sjnglc-cnded  Scotch  return  tubular  boilers,  IQO  pounds 
pressure,  14  feet  3  inches  inside  iliameter  liy  11  feet  over 
heads  furnish  steam.  K,tch  boiU-r  coniaiiis  three  Morison  su»- 
|M-nsion  corrugated  funiaces,  with  healeil  forced-draft  system, 
:iiid  is  e<|uippe<l  with  Rogers'  boiler  purifiers,  the  furnaces 
t'i|uippei|  for  burning  either  oil  fuel  or  coal,  interchangeably. 
I  heri'  is  a  complete  eleclrii-  light  ciulfil  and  a  searchlight.  The 
■.trarariei-rl  sea  speed,  loadi-d,  is  II  knots. 
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MOTES  ON  THE  FORM  OF  HIOH-SPBED  SHIK.* 


nr  A   r,  n»Mi,  m.  a. 


Tilr  tiilliiHiiiK  ^|•u■^  iijon  srime  ol  the  i1itTert.nl  ^^lrl1l^  which 

may  be  k**i1  fur  high-tpecd  ships  are  intended  mainly  to  pro- 
mote diiWiMion  upon  a  nibjca  wlrich  is  i>f  interest  to  all 
dt-signers  f  v«n  if  i1i«y  Iuv«  iMt  had  the  fortune  to  be  engaged 
in  the  (le»ign  of  tucli  vcsoel*  llieMM«1vc».  In  thi»  («imecti«n 
it  i«  »1so  veil  to  KfflMdw  iliM  the  freak  of  to-dn>-  may 
perhaps  be  tlic  f>r«h«jdox  vcisel  of  tii>niorrow.  As  ilie  ^ubji-ci 
in  il*  vnlirt  ly  i-  uiiuii  i.m  liryi-  l.ir  ii  ^imjli  f>:i))i  r,  ii  will 
b<'  well  ti'  riiiiiinciu (■  l>v  vi;i1ihk  llic  liniii;iiii>ii>  in  tin  m'oja- 
I  lu'  ".n«rli  ;ui<i  (|i<p':nf;vi  nt  ..-c  siipp  i.i-il  to  Ik.-  .i!rc:i(li  ili-- 
unmiieil  ujjMu;        ui  a  gtiit-rul  way  tlic  iiirv.       -citi  'iiil 


>(>if<ts  with  which  »f  arc  (IimIihk  H  is  prai  jcalli.  iiiiiins*ibl^  !« 
iisr  It  Tlic  merit*  of  the  furra.  be»idcs  tlu.-  vain--  >>>  ilic  ntn-.tx 
I  \|iiriiini-  which  we  haw  had  in  its'ute.  .ir<-  lairlv  nbvions 
l-'irst,  it  t*  »  very  ea«y  seahoat,  on  acoonnt  of  the  well  balanced 
wedges  of  immersion  and  emersion,  both  in  a  longitndinal  and 
a  transverse  direction.  Secondly,  the  transverse  sections  being 
deep  at  the  ends,  and  in  practice  generaUy  sharp,  there  it  an 
ah'jeiKe  of  the  violent  thumping  shocks  which  occur  under 
ii  rlaiii  r-rnirnv!;iin-c'  in  «ome  <if  the  other  forms.  Thirdly, 
ihi'  m  llo'l  ■.iirf.KV  i'i  *iti  ul 

Ihr  ilofiri^i  .Iff.  l-ir-t.  the  ImiKiuttlm.il  {inl  trmi>v<T^f 
st.iliili;y  .iri-  relatively  sm:ill ;  secondly,  the  chaiiKe  of  inn) 
when  (iriveti  :i;  >ipcrd<:  ntittii  bf)t>n<i  tluit  vooiiiimicat  ior  the 


.Trf.n;  r>«r  uiqiiiry  is  tli  r  i  i.  '>iiii(iil  li>  ilie  ^liuiy  of  the 
(■■nil  im.)  which  the  Icailn  _  i  ts  ..1rea<ly  hKcd  cm  be  put. 

"High  speed"  is  Ukea  a»  litKl>>  relative  to  (he  length  of  the 
Vessel— not  nxwly  abaollllc  spMd:  thus,  from  this  point  of 
vicwi  the  AfaHr^laiwa  i»  a  ilow  vessel,  and  small  veiseia  of  le«( 
than  half  her  «p«cd  are  very  fast.  The  lower  Kmit  of  «pe<d 
nxcd  upon  is  J  V  A.  .ind  cvm  this  i>,  mueli  too  Irnv  lo  brin^ 
out  the  mil  chanicteristn;.  iif  Mum-  of  the  types.  Elciiieiit.ir.- 
straight  line  n  1  lixed  length  and  displacement  are 
herein  H^td  for  a  cuiiipan^oii  id  type,  because  the  ty|R-s  arc 
clearly  diffeieritialeil,  am!  nverl.ipping  i»  .voided 

In  actual  practice  >t  i$  sumcumes  dithcnlt  to  classify  a  »hip 
a»  belongitv  deliatiely  to  one  type,  for  vettels  are'tti  nearly 
alt  cases— except,  pechapa.  racing  motor  boat»-a  eom|m»ni» 
between  speed  and  other  necessary  requirements.  The  vessel 
aa  baih  ia  rarefy  tbe  detignei'i  ideal  of  a  speed  form,  pure  and 
simple,  and  it  in  many  eases  far  from  ii.  Sometimes  we  nieet 
with  a  vessel  whose  designer  has  ofarifloaly  set  out  with  very 
defriiiie  ideas  as  to  type,  but  in  the  course  of  his  tabor*  his 
heart  has  fade  1  '.ii^..  iml  nliil-  t  older  ideas  appear,  which 
arc  incongruous  witli  llit  lUeai.  jnd  really  delriineiital  lo  it, 
In  some  of  the  compromises  of  lyi>e  which  arc  frequently  met 
with,  the  designer  has  annexed  much  more  of  the  defrcl«  of 
the  two  types  that  he  has  amalgamated  than  their  virtnes. 


UxK'h  i->  so  excessive  as  lo  he  [irohibitive  I  Ins  clianxe  01 
Itiiti.  moreover,  is  more  nearly  what  i»  (irdinarily  known  aS 

such,  namely,  an  actual  depression  of  the  taern  and  etevaiion 
of  the  bow,  than  what  occurs  in  some  of  the  other  types,  where 
the  change  of  trim  relative  to  tbe  horinm  is  very  hrgety  a 
lifting  of  the  fore  body  and  a  reduction  in  the  total  displaoe* 
ment.  In  small  vcaicb  which  are  not  intended  to  be  always 
run  at  tlve  maxinram  (peed,  it  may  be  possible  to  correct  this 

ileffi-l  by  tiitiiijt  a  tiiovable  fin  at  each  side  of  the  after  end, 
set  .'ii  a  sliijhi  allele  to  ihe  liori/i>nt;il,  sd  as  iii  act  a»  a  liyd'O- 
planc.  1  hcsr  tins  might  either  be  jrr.tnKed  lo  hin^e  up  .iK-iinsI 
the  side  when  not  in  use.  or  could  be  titled  to  slide  in  anil  out, 
iii.  r  the  manner  of  a  sailing  vessel's  cenlerlxxird.  Some 
I  aiia'ttan  steam  yachts  Jirt-  fitted  with  contrivances  of  this 
n.iture,  known  as  sr|iM!l«i; nK.  li  it  tbcy  are  placed  horizontally 
and  are  fixtures,  I'Iik  vfTtci  is  iwid  to  he  very  marked,  but 
from  a  seagoing  poim  of  view  such  a  structure,  if  fixed,  cooid 
have  no  advantage  over  am  ordinary  flat  form  of  hull. 

Ty^f  B,—ln  this  type,  which  is  practically  that  of  all  mod* 
ern  torpedo  boats,  deslroycrt.  etc,  we  have  the  same  Uk^ 
i>ody  as  in  but  a  horizontal  wedge  is  substituted  for  the 
original  vertical  one  for  the  after  Iw^fly.  TTiearea  of  the  water> 
line  is  increased  S<*  percent,  and  there  is  a  correspondmg  in- 
crease  in  die  stabiliqr,  both  longitndinal  and  transverse.  The 


.\  secoiKlary  adv.nitaK''  of  these  suuple  figures  is  that  we  can  ' 
deal  with  the  forms  in  tbe  abetract,  without  any  troublesome 
inquiries  as  to  whether  this  is,  or  is  not,  someone's  favorite 
design  disguised. 

nVE  rOftMS  COMPARtD. 

The  live  forms  chosen.  .1.  B.  C.  D.  E.  Ttr<:  sIh.wti  in  Fig». 
1.  2.  X,  4,  .;,  anil  ilieir  leadniK'  elements  arv  i;iven  in  Ihe  table. 
I"..r  simplicity  the  loriiis  ai,  slwwn  In  (|Ma&i«pvr>pe<tive,  and 

tile  part  .ibme  water  ni>iit[c<l. 

/yfr  .1. —  I'his  comes  tirsi  i.n  .lUf  list  int  many  n.i^.nis, 
.inioiiB  oilier^  that  it  i«  pr.icticalK  the  oi.ly  t;.  pi  mi  hs.  I'l.i 
vessel*  "f  less  speeil  than  our  limit  .md  is  ilu  iiiily  mic  ii-ci't;- 
iii7ed  by  many  people  as  a  speed  form  at  all.  .\iiolher  claim 
is  its  srrni  .inliquity,  as  we  see  it  in  the  beautiful  form  of  the 
Viking  ships  dug  up  in  recent  times.  Its  intrinsic  merits  are 
alio  great,  and  it  is  much  to  be  regretted  that  for  the  very  high 

.  *..R«*d  bifoie  Ike  NonlMStt  Cnil  ImtiwiiDa  of  Rnitacers  and  Stiip- 
hvihtr'S,  Prh.  91,  law, 


Welled  surface  i"  l,|  percent  greater,  but  at  high  speeds  it  is 
probable  that  this  is'not  realty  the  case,  owing  to  the  vertii^l 
tifl  of  the  ship:  the  wave  makhig  aft  is  also  so  lat  tliat  there 
is  less  increase  of  surface  there  in  contact  with  the  water  than 
in  A  under  aimilar  conditions. 

The  advantagaa  are:  First,  the  iireat  incrrnse  in  longi- 
tudinal and  transverse  stability,  the  iaiier  Ik mg  in  tmall  sinftle- 
scii  w  M  ~>el^  a  matter  nt  vital  inipiijl  ime,  ow  iiiK  to  the  great 
t'.rqiK-  Hi  llie  prtiiH-lUr  Secondly,  gre.il  ndiictioii  in  the 
ih.iiiue  III  li'mi.  and  the  fact  that  it  is  iiii>re  due  in  a  lift  of  the 
whole  hxtW  ihan  to  a  iiinnng  action,  as  in  .1  Thirdly,  the 
.ingle  "i  deln  ery       much  reiliu  t  il  w  iih  the  same  viiliiiiie  of 

ifter  bs.<h  Fourthly,  the  area  iivailablc  for  accommodation  is 
ureaii  r.  .ind  aft  is  of  a  more  suitable  shape  for  arnngemcnt 
ih^n  in  A. 

The  defects  are  I'lrst.  the  wedges  of  immersion  and 
emersion  are  badly  balanced,  and  the  necessary  result  is  a 
somewhat  uneasy  twisting  motten  in  a  seaway.  Secondly,  the 


Jl  M,.  IIIOK 


International  Marine  E^ngineerintf 


ll.it  loni)  of  tile  at'tcr-botly  is  subject  to  more  or  Ifss  violitit 
>liiniiiiiiiK  IM  rough  wf.itlKT,  in  llic  extreme  CKc  where  the 
-irlKjii^  .ire  :il>solmily  ll;it  Ibis  may  cau^e  ^•rioii>  rrsulti. 
units.-  the  >ir«utiire  is  .ilinitriiially  heavy.  Thirdly,  vuri.ilions 
in  <lr.nt  iiuy  cause  coiisi(ler;iblc  diflfcrflice*  in  the  lesistiuiee. 
ap.irt  I'roni  the  actual  addition  or  reduction  of  disjd.icenient, 
;is  till'-  liTm  ot  aftcr-bcdy  is  really  designed  tor  one  draft  <inly. 

Jyft  C— Wc  now  come  to  a  type  which  seeming^-  violates 
all  «K|wrieiice  noquircd  in  (he  past,  and  to  most  people  appears 


Some  years  ago.  Mr  Yarrow  made  a  series  of  very  inter- 
esting expcrimenis  on  tiill-(.ijed  nioileN  for  inleriiauon.d  cup 
racers,  and  >ome  of  these  results  .irc  available  lor  the,  Rcneral 
KOod.  Mr  Yarrow  s  intichisnni  seem*  to  have  been  that  type 
(  the  best,  bni  lie  ni'idiiied  it  by  cutting  off  the  corners 

ol  the  fore  end,  k'^  'i'S  a  somewhat  uncouth  resemblance  to  the 
bow  of  an  ordinary  vessel,  l^ihing  at  the  lines  i,f  this  veRscl 
as  given  in  Mr.  Smith's  paper,  rcBil  before  the  Instittnion  oi 
Naval  Arcbilttt*  in  1906.  and  numerout  phowcraplit  of  her 


na,  a. 


to  be  4dito  new;  indeed,  in  a  paper  read  before  the  Imtitntion 
of  Kava)  Arthitectt  in  1906  it  \»  deafly  Mated  to  be  *a  A 
liltle  invettigation  of  lite  work  of  the  older  writen  on  naval 
aithiUcture  shnvif.  that  there  is  realb'  nottlnf  new  in  ihb 
form;  tt  probably  originated  111  prehistoric  tinier  from  the 
skimming  stone  with  which  we  have  all  beni  actiuaimed  from 
our  earUest  youth.  Chapman  devote?  part  of  a  chapter  to  a 
discussion  of  the  merits  of  two  forms  which  arc  our  ,1  and  C 
and  come*  to  the  conclusion  that  C  is  excelleut  for  smooth 
w:i!er  speed,  but  itniiraeticable  for  seagoing  purposes  More 

than  half  a  cetitury  later.  Lord  K.  .Montatfuc,  in  a  very  inter- 
cuius  little  treatise  on  naval  architecture,  follom  OR  Chap- 
man'i  lines,  and  oomes  to  very  much  the  same  coactwion. 


when  mnning  at  ftlll  speed,  (oaic  curioua  t|ucstians  arise  which 
are  worth  careful  eontidcration.  Roughly,  about  twn-tbirda 
of  the  forward  wedge  it  In  tiie  air.  where  it  is  of  no  farther 
nee  ibr  speed,  and,  in  fact,  i*  detritnentat,  a*  H  presents  a  large 

area  for  wind  and  wave*  to  act  upon.   Mr.  Ynrrow  hss  cut 

aw  av  .ibon!  one-quarter  ni  this  Quer.  -  f~ .miH  he  not  have 
cut  away  a  good  deal  more  and  utilized  the  tenglU  saved  for 
elongating  the  after-body,  as  the  total  length  was  limited  to 

JO  feet' 

Mr.  Yarrow  s  expeiinieiiis,  ,.nt\  the  actual  performance  of 
the  vessel  in  a  very  moderate  se,i»ay,  completely  bear  out 
Chapm  in  i  eonclusions,  reached  ttiore  llian  a  eeittury  before, 
so  that  wi:  have  herr  .11  thir  p'  'of,  if  one  were  needed,  of  the 


To  yacht  designers  the  form  is  well  known,  but  with  them 
its  speed  virtues  ave  4|nile  masked  by  the  tadlities  which  it 
present*  for  evnding  a  length  on  the  waterline  measurement 
The  form  itself  has  great  merits,  also  gmt  defects,  and  is 

probably  one  of  the  most  interesting  forms  in  actnal  use.  The 

advantages  are:  First, '«naximura  stability,  both  in  a  trans- 
verse and  longitudinal  direction.  This  merit,  of  ontrse.  ap- 
pealed 10  Chapiii.  II  <M  II  more  than  it  docs  to  us.  Secondly, 
very  line  angle  to»  U»lli  entrjince  and  delivery.  Thirdly,  maxi- 
mum re>om  on  the  lower  deck,  and  of  a  shape  well  adapted  for 
arrangement  of  cabins,  etc. 

The  disjidv.mtage?  arc:  First,  great  change  of  appartut 
trim;  but  this  is  quite  different  from  the  case  of  A,  as  it  is 
chiell}'  a  bndily  Hft  of  the  vessel,  not  merely  a  tipping  abom 


(Teat  grasp  of  his  antaject  which  Cbapwan  pnnessod. 
Tyfe  f>.— We  have  here  another  cwrioiis  form  which  at  first 

sight  appears  to  be  of  very  recent  invention:  hut.  as  in  the 

caie  of  t',  the  origin  is  probably  old.  An  instance  of  it  in  a 
fairly  pronoiiueed  form  is  seen  in  the  Northeast  Coast  coble. 
N.-hIiSiik:-  jl-.i  1„  ,  r   familiar  with  it  for  ni;iny  years  in 

the  Will  kii  iwn  rakiiiK  midship  section;"  in  fact,  this  is  the 
raking  r-Ti.n  .  ;i-ried  to  its  logical  conclusion  In  this  lyi>c  in 
the  t.iblr  (he  t»readlh  has  been  increased,  also  the  draft  at 
center:  for,  if  the  breadth  had  been  retained,  the  draft  required 
would  have  been  loo  great  ,\s  shown  in  the  table,  the  co«ffici> 
ents  also  differ,  the  bkn-k  lieiiig  lest  and  the  prismatic  more.-" 
The  curve  of  sectional  areas  is  a  common  paralmU,  bemg  thtis 
rather  fuller  than  is  generally  found  at  ordinary  farms.  In 


the  center,  as  in  ordinary  ships  Secondly,  the  slamming 
iiction  in  a  seaway  at  hoth  •nds  rn.iv  be  very  violent,  and  a 
vessel  of  this  type  will  require  to  have  scantlings  much  in 
excess  of  those  calculated  in  the  usual  way.  Thirdly,  the 
wetted  surface,  a»  tivill  be  seen  in  the  tahle,  is  16  percent 
larger  than  that  of  A,  but  this  is  icnlly  of  little  importance 
for  high  speeds,  as,  owing  to  the  bodily  lift,  the  surface  is 
aelnally  oontiderabty  less  ih.m  that  given  for  ihc  still-water 
condition.  As  regard*  the  angles  given,  there  is  also  m  .ictiial 
work  a  great  difference  from  the  ",<l  rest"  condinon.  l-or- 
ward,  the  angle  will  be  greater,  but  a  very  large  (Kirtion  of  the 
body  there  is  .above  water;  aft.  the  surface  of  the  bnltoni  will 
be  nearly  or  quite  huriz«Mital,  giving  practically  no  angle, 
merely  frirtienal  resistance. 


pracliee  the  airve  would  itrobably  h<'  rather  finer  at  the  endSw 

m  tile  (ore  foot  would  be  somewhat  loanded  off,  and  the  keel 
line  rig^i  aft  slightly  hollowed,  coupled  with  a  possible  round- 
ing off  of  the  comcrt  of  the  waterline.  As  this  type  is'ically 
a  farther  devek)pment  of  B,  its  merits  and  defects  are  much 
the  Same  in  eharaeler,  but  accentuated.  As  to  acconitnodation, 
the  fore  end  is  too  fine  t«  be  of  much  use.  and  the  after  end 
inconvenient  in  sh;.[»f  The  wetteil  5urf,ice  is  not  (jiiite  so 
large  as  that  of  C,  but  when  running  at  high  speeds  it  is 
proliablv  larger,  as  this  is  a  type  n  .t  n  tended  to  lift  much 
forward.  The  transverse  and  longituilinal  si.ihility  are  not 
satisfactory,  considering  the  large  increase  of  breadth. 

In  a  seaway,  such  a  vessel  wonld  almost  certainly  be  veiy 
wet  and  uHcoaiforiable.  and  in  mme  eondttiont  dangciona. 
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The  case  of  tUf  coble,  however,  shows  thai,  moditieJ.  a  ii<jot\ 
sea  boat  may  result,  at  least  in  small  size^;  whether  a  UrRr 
coble  wDiilH  be  a  desirable  vessel  ii  open  to  question.  The 
grat  difficulty  in  dockiac  a  iMge  craft  having  such  a  profile, 
wilei*  the  had  conilderaMe  additioitt  in  the  vay  of  dead- 


u'liich  may  be  taken  as  pos'iible  models  for  the  ships  oi  the 
future,  when  we  ran  Rct  the  power  to  drive  them.  In  prlcticc, 
I)  weink  to  have  rather  the  advantage  CWer  C  in  ordinary 
working  ctmditiQns  of  weather.  Under  what  may  be  called 
tank  Gooditions,  their  respective  merits  are  ttill  vcfjr  doubtfni 


I 


■  rr.  if  ^vtn 


wood,  etc.,  is  obviani.  The  French  motor  boats  of  this  tjrpc 
mm  ID  liehave  Wrly  well  in  tiie  rather  mild  tyfe  of  aca  in 
which  they  hav«  nonttijr  been  tried,  being  superior  to  fbe 
rival  type  C  in  this  respect 

I  ypt  E. — This  is  one  of  the  forms  of  hy<lri>iilaiic  which  h.»* 
been  w  much  befure  (hr  public  111  the  l.i'ii  fi"w  years.  Curi- 
ously ei)ou({li,  the  slictch  wnuld  do  eqiully  well  as  rcprescntuiK 
sonu'  of  \\\r  most  recent  designs  published,  or  the  model  sub- 
mitted to  the  .\dmiralty  nearly  forty  year*  ago  by  the  Rev. 
C.  M.  Kamui,  so  that  there  docs  not  seem  to  have  been  mucli 
progrets  made  in  tlii<  direction.  So  far  a«  form  goes  The 
power  to  drive  it  15,  of  cuurse,  another  i|ut'stion,  The  late  Mr 
William  hrowde's  report  upon  Ihr  iri;iK  of  this,  and  a  rented 
model  of  his  vm,  and  the  aniclei  which  were  wrillcn  on  the 
subject  HI  Ntnitt  Scitnte  and  I  hf  /iniuut  »f  the  SclkNrt  of 
Ntnmt  ArchileciuK,  afford  very  interesting  reading.  Tlicy 
ate  wholly  eondemnataiy.  but  the  idem  still  lives  on,  so  that 
perhaps  the  rcv«r«nd  fcntleman  was  nearer  to  the  mark  ibw 
his  crhics  imatp'ned. 

It  h  \  ciy  (llflicuh  10  comp.m'  tlii*  form  svith  the  other  four, 
as  they  arc  more  or  less  acionipli-hctl  f.uts.  whereas  this  is 
still  in  a  very  nebulous  stale.  St.5rthn(<  sii>riis  are  abroail  a? 
t<>  what  0:01  lie  done  w  ith  one  of  tiicsc  craft  of  am.i^innly  small 
dinienviiin^,  but  there  is  a  lainlul  absence  of  rcli.ihle  f^.is  and 
ligurc-.s.  The  i^I^t  lliina  iluiC  will  strike  anyone  looknig  at  ihi- 
published  drciwin^s  is  lhat,  ev«n  if  a  great  bodily  lift  trsik 
place,  there  would  still  be  a  very  serioo<i  eddy' making  behind 
the  ends  of  the  phnes.  Passthly  this  can  be  got  over  in  time, 
but  at  prcsvitt  it  seems  la  be  a  grave  defect.  As  a  seaboat 
there  docs  noi  appear  to  be  much  fampe  of  improvement.  Mr. 
Fraudc  gav«  a  startling  descriptkm  of  what  would  liappcn  to 
a  semi-flying  Atlantic  liaer  among  wave*.  Some  mechanical 
grnius  may  come  forward  who  cm  de.il  with  the  shocks  to  the 
sinicfure  from  ♦uch  n>-aBe,  withoui  i.ikmc  cMrcsjivc  weiKht; 
and  it  niii^t  In  n  im-mlK  red  tli  it  liidii  wri>{ht  for  the  dimcn- 
fi-ir;-  1-  an  r-sciitial  it.iliire  i.il  the  problem. 

In  CMiik;ln<iin><  tins  t»-irl  of  ihc  subject,  the  rehilivt  value  ol 
tlif  liM..  torms  Ii>r  very  h\);:i  ^l>l■(Ml^,  -r,  far  .is  Ihrv  li^se  yet 
btt  n  Iri.-il,  may  be  brietly  nol.-.I.  .  )  imv  be  sumni.ir:ly  struck 
out.  both  on  tliimctical  and  praclKal  grounds.    M  is  the  form 

in  general  use  for  t'.rped.  .  buat  di  ^Iroycr*,  torpedo  boals  and 
many  small  cafi  in  which  high  speed  is  not  the  only  object 
souglit:  it  is,  in  fact,  the  only  one  of  the  five  which  as  yet 
meets  On  usual  requirements  and  has  been  thoRNwhty  tested 
practically.  C  and  Z>  are  ihe  rival  form*  for  motor  boats; 


£  is  not  yet  in  a  suAidcntly  pradicafale  eooditian  to  judge  of 
its  ultimate  suoccat  or  faihtra^ 

In  an  Am  fann*  dealt  irith,  vim  driven  at  very  high  «pced>. 
aome  ettrRMS  phenomena  oeeitr.  We  see  a  vessel  in  a  position 

not  momentary,  but  for  hour«  lugelher,  where  tlie  center  of 
xravity  ii  many  feet  ahead  of  her  nominal  center  of  buoyancy, 
and  if  of  one  of  the  tlat  t.->iled  types,  'he  has  also  considerably 
Its^  displaceniciit  than  her  total  weight  In  the  rase  of 
and  also,  though  m  a  h--  ''ic^nr,  i.i  i  ,  i.:^  latter  feature  is 
intentional,  and  wc  arc  met  witli  the  didicult  problem  10 
whether  it  is  better  to  use  *a  oonaideraUe  part  of  our  available 
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pi>wer  11!  lii'tinx  'be  vls,l!,  or  tu  ust-  11  for  driving  through  the 
water  in  tlu-  onlmaiy  iiianiur,  .is  .iiiiud  at  in  D.  That  we 
cannot  gel  t|>«  lift  without  expenditure  of  power  is  fairly 
obvloiM.  It  the  lift  causes  b  considerable  change  01  trim 
thrre  must  also  he  a  corresponding  loss  in  power,  owing  to 
the  angle  of  the  shaft  with  the  horiMMtal  being  increaoed.  and 
as  the  shafts  of  all,  or  nearly  all,  high-speed  vessels  are  ali  -  ndv 
at  a  considerable  angle,  this  lo^s  alone  may  be  serion*  In  B 
there  is  suppo>e<l  (o  be  no  cliaiiui  .11  liim;  in  fact.  Ih!-  is  one 
■  if  the  chief  objects  of  usni/i  Iwv  „r  mure  inclined  plani-,  hut 
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lfai»  atjvantage  involvO  teriom  disadvatUa8«»,  at  ii)  the 

cnide  chapes  which  have  yet  been  tried.  Whether  or  no  this 
form  can  etcr  cone  titto  even  limited  me  u  still  tcit  donbtfnl. 

PCWM  or  TBS  KIWBO-  SSCTIOM. 

A>  the  ihape  of  the  midship  seetioa  gencrallr  goveras  the 
f»rm  of  the  other  acctkme  for  a  eoacideratile  portion  of  the 
vcMcl'a  length,  the  contidention  of  it  &  important,  and  the 


the  rising  floor,  whicli  has  been  a  favorite  featurt-  m  dcMgn 
in  many  countries  and  many  ages.  It  hn-  <  1  iiM(is;rably  lesj 
girth  than  the  rectangle,  but  is  not  an  en  -i-ction  from 

the  surface  point  of  view.  It  involves  large  dimensions,  and 
HI  many  cases  an  undesirable  draft.  In  America  this  is  a 
favorite  tjrpc^  ai  will  be  fonad  liy  a  ctMdy  of  the  maagr  pub- 
lished designtii  but  the  reason  for  the  preferenee  ia  not  very 
clear.  The  mttttiiw  water,  rihbon  and  hutlock  lines  are  very 


fi'ilottinK  notes  may  be  useful  for  discussion.  In  Ibe  previous 
part  of  this  paper  the  mid  section  was  taken  as  bcuiki  111  iill 
cases  .1  rectangle,  whereas  there  is  really  a  very  large  luinibei 
of  5;tit:iblc  1  jn;ii  to  select  from,  particularly  if  the  dimensions 
in;iy  be  vatittJ  while  keeping  the  given  area,  Even  with  the 
rectangle  itself,  the  wetted  perimeter  ni;iy  l>i'  greatly  altered  by 
varying  the  ratio  of  breadth  to  depth.  I-'ig.  6  illustrates  thi.v 
The  areas  of  the  s^ctloSM  ate  all  alike,  but  the  perimeter 
changes  from  13  feet  at  one  end  to  8  feet  at  the  other.  The 
airve  shows  the  wetted  perimeter  to  a  acali*  half  that  of  the 
sections  Ibemselvce.  From  the  surface  point  of  view,  the  veiy 
shallow  Mction  is  considerably, better  than  the  very  dncp  oo^ 
bat  the  mininmni  is  found  in  a  moderate  propoition.  if. 


cle,in,  easy  curves,  and  the  vertical  sections  of  the  vessel  for- 
v/i.rd  being  sharp,  there  is  n  t  v  >  much  faarniXerinK  in  O  SCawty 
as  in  the  flattcr-b<ittomed  types. 

//  is  a  true  -Jini  ellipse,  which  has  the  great  adv..::;.ise  "f 
having  a  <mall  girth  tor  the  given  area  and  compact  dimen- 
sion*, and  it  lends  itself  very, well  to  development  into  any  of 
our  form.s  .4,  H,  C,  etc.  For  example,  m  a  form  of  D  type, 
by  u.sing  the  elliptical  sections  we  can  gradually  merge  from 
a  vertical  line  forward  to  a  horiiontal  line  right  aft  without 
abrupt  ehangcf  hi  the  horiunlal  Nnca.  Aa  objection  wkidi 
may  be  made  to  the  true  tend^lliitte  i>  that  to  maiqr  people's 
^s  it  is  (00  lean  under  the  btl^  and  too  fnll  about  the 
cenier  line;   Perliaps  for  this  reason  the  true  curve  is' not 


ever.  we  also  consider  the  wave-making  resiiianee.  we  know 
from  Rota^  and  other  experiments  that  within  the  limits  of  the 
experiments  the  deeper  sections  yield  less  resistance,  so  much 
so  as  to  overhalsnce  the  greater  frictional  resistance.  This 
difference  will  naturally  increase  as  we  increase  the  speed,  but 
there  will  po»stbly  comt  a  »pced  where  the  shallow  section 
A  i  owing  to  its  ddrnming  action,  give  a  less  rtaistance  than 
the  tieep, 

I'lg  7  shows  some  of  the  forms  which  have  been  adtipicd, 
or  proposed,  all  being  oi  the  same  area.  Section  F  docs  not 
seem  to  have  any  .advantages  to  compensate  for  its  large  tela- 
tlve  girth,  unless  there  arc  reaaom  for  strictly  limttiiig  the 
dfancnaloDa;  when  something  approadiing  a  rectangle  may 
allow  «  to  iiae  a  curve  of  sectional  artai  which  wodd  other- 
wise be  impossible  G  is  merdy  the  ultimate  dcvdopmem  of 


often  met  with ;  a  very  good  ex.iniple  of  it*  use  will,  how- 
ever, be  found  in  the  launch  Lotus,  the  lines  of  which  appear 
m  the  Yachtsman  of  Dec  19.  1907.  K  1$  a  modified  section 
which  gets  over  this  objection,  but  the  girth  has  to  be  m:>d« 
somewhat  greater.  The  Section  shown  is  constructed  by 
describitig  a  circular  arc  with  a  radius  of  one-qu.irter  the 
brc.nllh  of  the  vessel  for  the  bilge,  an<l  striking  a  tangent  in 
from  this  to  the  center  line,  to  inclose  the  required  area.  It 
is  not  suggested  that  this  construction  has  any  particHlar 
merits;  it  is  merely  given  as  feirty  representing  many  sectioRS 
in  general  use  J,  called  ia  Amerte  the  slmriije  or  dory  type, 
has  been  introduced  here,  and  it  crape  op  from  time  to  time 
as  having  some  more  or  leie  occult  virtues.  It  yields  a  mod- 
erately imall  girth,  and  lends  itself  fairly  weH  for  use  in  all 
the  fmnmL 
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.W  is  (prniMl  of  two  ^cmi-parabolas  base  to  t»se.  Vcr>-  mnch 
the  sam«  remarks  apply  to  this  a*  to  tlie  semi-ellipse.  The 
curve  is  a  pleasinK  one  and  well  adapted  for  use  with  such  of 
our  types  as  have  deep  fore-bodies.  Sections  G,  H  and  M 
have  the  common  disadvantage  in  thai  they  are  rather  cramped 
for  room  in  way  of  the  wind  shafts  in  multiple  screw  vessels, 
and  the  shafts  may  be  an  inconvcnieni  length  out  board.  A 
X>><k1  deal  might  lie  written  about  the  relative  strviiKlh  of 
these  forms  of  midship  section,  but  wc  have  here  dealt  with 
them  from  a  speed  point  only. 

I''igs.  8  and  9  arc  given  to  show  how,  with  a  fixed  length, 
displacement,  curve  of  sectional  areas  ami  form  of  load  w.-itcr- 
linc.  wc  may  greatly  vary  the  cross-sectional  shape.  Fig.  8 
is  of  the  triaiiK«lar  section  form  known  in  .\nierica  as  the 
r>ilphin  type.  Fig.  9  has  true  semi-elliptical  sections  all  fore 
and  aft. 

The  sections  like  those  given,  which  are  mechanically  con- 
structed, such  as  tlie  rectangle,  triangle,  ellipse,  piirabola.  etc., 
are  not  suggested  as  necessarily  superior  to  curves  drawn  in 
the  usual  way  to  suit  the  eye.  but  there  is  sf>me  advantage  in 
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A  is  a  very  interesting  section,  (latemnl  by  the  great  F"rench 
designer,  the  late  M.  NNirmand,  from  whiisc  specilication  it 
will  be  seen  that  the  objtvt  soukIu  i->  twofold — a  reduction  of 
breadth  for  the  same  met.iceniric  height,  and  a  lowering  of 
the  machinery — single  screw — so  as  to  get  the  shaft  horizontal. 
The  girth  is  large,  but  as  the  lower  p:irt  of  the  section  is 
merely  a  sort  of  crank-pit  not  more  th.in  half  the  vessel's 
length,  the  end  sections  are  relatively  more  .cut  away  than  in 
the  other  types.  ,\  vimewhat  similar  section  is  found  in  the 
very  curious  design  .Yn^iVr,  given  in  Mr,  J.  A.  Smith's  p;ip»T 
re.nd  before  the  Insliiulion  of  .N'aval  .Architects  in  igofj.  In 
lliii  an  attempt  seems  to  have  hem  made  to  o^nihine  tN|H'  .1 
with  a  flat  stern.  The  m.iin  bo<ly  of  the  vessel  is  a  pure  type 
with  very  fine  waterlines.  the  length  being  ahtiul  three- 
fourths  of  the  total.  On  the  after  part  of  this  is  superimposed 
a  flat-bottomed  lM>i|y  of  very  little  depth,  which  projects  far 
enough  aft  to  make  up  the  total  length.  40  feet.  The  vessel 
diies  not  seem  to  have  been  very  successful,  but  this  may  be 
due  to  other  causes  than  the  peculiar  form  of  hull. 


Hsing  a  constant  type  of  curve  right  fore  and  aft.  as  it  insures 
an  atiiouni  of  liarnioiiy  belneeii  the  sections  which  is  not 
.iluays  found  in  forms  coiisuucttd  without  it,  even  with  ^nod 
curves  of  sectional  are:is.  .\brupt  changes  in  sectional  shape 
are  ctimmon  features  in  poor  designs,  and  should  be  avoided 
where  possible. 

In  conclusion,  the  writer  wishes  again  to  stale  that  these 
iKiles  u|Hiii  the  forms  iKissiblc  fi>r  high-speed  vessels  have  been 
written  mainly  lo  promote  discussion  upon  a  subject  which  has 
not  pre\iousIy  been  before  the  Institution.  The  form'  shown 
are  at  present  of  ver\  limited  .-ipplicaiion,  such  a<  (<>  torpedo 
craft  and  racing  mnmr  boats,  but  unless  the  dimensions  of 
ships  can  keep  pace  with  the  increased  demand  for  sp^ed,  some 
such  forms  as  these  must  ultimately  Ik-  adopted  instead  of  our 
l.resew  big  ship  type.  Possibly  in  the  course  of  the  discussion 
our  attention  may  be  drawn  to  some  form  which  is  superior 
to  any  of  those  sluiwn.  and  if  that  is  so.  then  the  ivriter  will 
have  done  the  Insliiiitioii  a  good  service,  and  have  been  well 
repaid  for  his  efforts. 
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—  A  Qertnan  Surveying  Ship. 

The  Buncying  ship  Planet  was  recently  constructed  for  the 
German  navy,  and  is  intended  to  replace  the  old  vessel  formerly 
tised  f>y  that  tiavy  in  connection  with  surveying  work.  The 
new  vesM'I  emUidie^  all  iiiiprovrtnenis  4if  mndrni  ship  hiiild- 
iitK.  and  is  equipped  with  the  most  up-to-date  scientilic  in- 
struments. Eight  watertight  transverse  bulkheads  and  a 
double  bottom  have  been  provided  to  increase  her  safety.  The 
vessel  is  made  from  lirst-class  ship-lniilding  steel,  ajid,  like 
mercantile  ship*,  ha*  ;>  round  stem  and  a  yachl  »liaped  slern 
post,  To  the  foremast  is  fitted  a  crow's  nest,  serving  as  out- 
look. I 

The  rooms  of  the  ship  are  exceptionally  high  and  well 
aerated,  as  she  is  to  be  tem|K>rarily  used  in  tropical  climates; 
a  satisfactory  insulation  from  the  outside  steel  hull  ha*  like- 
wise U'e"  secured.    ,M1  the  aparlmetit*  of  the  vessel  are  fur- 


on  Itoard  a  ship  of  the  Gerimn  navy.  In  addition  to  these, 
there  are  two  whale  boats  and  another  rowing  boat  on  Ixiard. 

The  ship  has  liecn  eij  tipped  with  means  of  investigating  the 
higher  strata  of  the  atmosphere.  To  this  effect  there  are  used 
l>olh  kites  and  Italloons.  The  former,  which  are  equipped 
with  meteorograph  and  anettiometer.  are  able  to  ri*e  to  a 
heigbl  of  alKiut  5,000  meters  (3  miles),  and  serve  to  measure 
the  atmospheric  pressure,  temperature,  moisture  and  speed  of 
wind,  as  well  as  the  direction  of  the  latter. 

The  liallo.ms  are  nsetl  in  connection  with  invcsligalious  of 
the  higher  atmospheric  strata  up  to  I4.ooo  meters  (8%  miles). 
Two  balloons  are  tied  together,  carrying  underneath  a  float. 
One  of  the  balloons  is  filled  with  a  greater  amount  of  gas  than 
the  other,  the  amount  depending  upon  the  height  to  lie  reached. 
.-\t  a  given  height  thi>  hallrxin  will  explode,  and  the  other, 
liciiig  un,'ilile  by  itself  to  carry  the  d<rat  and  ,-iccess4'iriej,  will 


mills  or  snvcTixc  suir  njixct,  iiiowinc  riTTiNi,  ,.i  1  \  st'it  *  \r  *sp  m  ah  cuurLciioii. 


nished  according  t  •  gi'iirral  regiilatiiiii"  by  the  (ierman  navy, 
except  that  the  wall->  and  ftirnilnre  are  made  of  wo  hI  inMead 
<>f  sheet  iron,  as  in  the  case  of  warships,  so  a*  to  increase  the 
comfort  afforded  liy  the  ship. 

The  rearmo-t  deck  house  contains  a  large  drafiiiig  room, 
with  files  and  in*trunirni  nxini.  as  well  as  a  living  ri>  im  for 
a  scientific  assi>ianl  In  fmiit  of  the  latter,  between  the  en- 
gine and  boiler  casings,  there  i*  liluated  the  crew'*  galley 
The  fotir  front  deck  houses  are  useil,  respectively  as  ccini- 
niaiiiler's  room,  rmlder  engine  room,  room  for  hammin-ks. 
oilskins  and  cleaning  utensils,  and  as  lavatory. 

The  ship  is  lighted  by  electricity,  for  which  a  direct-current 
dynamo  for  no  v<ilts  ha*  Iwen  in*t:ille<l  in  the  eiTiiinc  room. 
In  order  to  use  the  ship  as  well  in  cold  climate*,  all  the  work- 
ing and  living  roi<ni>  have  tieen  provided  with  sieam  heat 
Two  motor  Imals,  10  meter*  l,uH  feet  t  in  length,  have  been 
provided  in  order  to  assist  in  the  surveying  work  to  lie  |ier- 
fornicd  by  the  vessel;  these  are  the  lir*l  motor  boat*  ever  used 


drop  to  the  earth  (or  sea).  m:ijnlaining  it*elf  above  water  by 
means  of  the  float  for  some  lime,  until  it  is  taken  on  board  a 
Ik^jal. 

.•\s  regsirdiS  the  oceanographical  work  in  be  performed  by 
the  I'iancl.  researclie*  on  the  temperature  and  salt  content* 
of  the  water,  as  well  a*  on  ihe  condition  and  shape  of  the 
licti.im  of  the  sea,  should  he  uicnlioiied.  T<i  ihis  effe;-l  there 
have  iK-en  installed  on  the  upper  ilick  a  driiiii  and  two  *iiund- 
ing  machine*,  one  of  which  had  been  used  .tlready  on  1x>ar<l 
the  {'aldtria.  .\inong  other  re*earches  should  be  mentione  I 
stere-phoiograiiunelrical  nvord*  f>f  the  wave*  of  the  sea  and 
the  shape  of  the  coa*t*.  To  tlii*  effeci  the  ve«*el  ha*  Iteen 
pr  ivided  wnh  two  phot<i-ilie<idi>liie*.  placed  on  sup|>orts  at  a 
di*lance  a*  great  as  possible  on  the  upper  ^eck. 

In  order  to  test  all  the  scientific  instruments,  two  trip*  were 
undertaken  from  Kiel,  one  of  which  was  confined  to  the 
western  pari  of  the  Baltic.  Thi*  wa*  intended  to  test  the 
balloons  and  kite*.    The  other  trip  was  directed  through  the 
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Belt  around  Skagcn,  in  the  N'orth  Sva  and  back  throuKh  the 
North  Sea-Ballic  canal,  it  being  intended  to  sail  toward*  the 
Korwcgian  channel.  comprisinK  iltjiilis  o:  up  lu  800  meters 
(437  fathoms),  in  order  there  to  test  the  si  undirii;  .itnl  water- 
raising  onttils. 

The  propelling  machinery  inchides  two  three  i;liii<ier  ifple- 
«X|IU»ion  engines  of  an  aKgregale  oiit|iitt  of  indicated 
t,  the  ipeed  obtained  by  the  vessel  being  loyi  knots. 


<|   /  ].i«iiuinvlt*»; 


A  FEW  CONSTRUCTIVE  DETAILS. 

Htlll'KK  STOCKS  ANt>  IMMliS. 

A  view  is  given  nf  the  iii>i>er  and  lower  rudder  pintles  of 
the  battte»bip  OM0,  th«  drawing  being  that  made  ior  the 
upper  pintle.  The  pintles  arc  of  tMrroaght  siccl,  and  in  Ihe 
rodder  frame  mn  in  a  gunmetal  btuhing  lined  with  while 
metal  in  eleven  sectionf  H  indi  apart  at  the  inside  edge  and 
dovetailed  into  the  btuhing.  The  pintle  ilielt  has  a  diameter 
of  9  inchvtp  n|i|ier  and  10  inches  lower,  and  is  fitted  with  a 
brati  sleeve  having  a  diameter  in  tlie  )iu«hing  of  10  inches 
npper  and  11  inches  lower.   The  tipi>er  ;inr|  Inwcr  diameter* 
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ri—ff- 

ivubu  riXTLM  mm  Mtiiuiiir  oHio. 

of  the  sleeve  in  the  upper  part  of  the  pintle  are  respectively 

<)',i  and  11!  <  iikIu-^.    In  the  lower  jiart  of  the  pintle,  the 

upper  and  lower  diameters  of  the  sleeve  arc  respectively  IO'-t» 
iind  lo^j  inches.  Tin-  tuial  luinhi  nr  length  ol  the  upper 
pintle  is  Jii  inches;  <ii  the  hiwer,  31  inciie!>.  Hoth  are  finished 
all  over. 

The  rudder  stock  for  the  armored  i  ruiser  Califerni't  ha*  a 
net  diameter  of  20  inclu>,  .iru:  -  i  of  wrought  iron  fin- 
ished all  over.  The  brass  sleeve  through  the  watertight  gland 
it  31  inches  in  diameter  and  3  ieet  kmg:.  It  is  shnmk  on  to 
the  stoclb  The  lower  end  of  the  slock  is  tapered  from  the 
nornul  ao-inch  diameter  to  a  diameter  of  15  inches  at  the 
bottom.  This  taper  coven  a  length  of  2  feet  9  inches.  A 
keyway  fitted  the  length  of  the  taper  takes  a  key  n)easitrinx 
J  by  .'^4  niclie-.  which  is  arr.Tnued  for  ri^idl.t,  i.i-lminK  the 
stork  to  Ihi-  iitdili-r  frHim-  Tile  brass  sleeve  runs  m  .1  hcmini 
vit.ie  bti'^liiti;.',  liiud  in  ilu  !ir;tv^  iiiK-J  ^land  above  mentioned. 
The  ui'pi  r  r.:iii  '.  tins  laililii  is  K'^en  in  the  same  drawing 
as  [lie  rutUtci  -lock,  .md  -l  ^  n  to  li..ve  a  net  diameter  of  8 
inches  and  a  diameter  of  g  inches  over  the  bras*  sleeve,  which 
is  shruflk  on.  The  length  of  the  pintle  is  2  feet  6  inches.  In 
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the  cast  steel  stem  frame  this  pintle  turns  within  a  white 
metal  linRhing  of  a  maximnm  ilianH'ter  oi  11  inches. 

STKKKIMb  GiAU  FKlttKlN  nHAKC 

The  drawing  shows  the  location  of  the  mdder  head  below 
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Iht  proleclivv  deck  of  a  naval  vessel,  this  bcniK  a  stamiard 
type  tor  large  warships  in  the  United  States  navy.  The  fric- 
tion brake  ia  o{  the  ordinary  strap  or  band  variety,  and  is  in 
cootact  with  a  friction  wheel  on  the  rudder  head  over  a  toul 
of  at35  degrees.  The  bnke  is  operated  on  the  usual  lever 
Insis.  witli  a  kmg  lever  am  for  die  application  of  tiie  power, 
and  ilMwt  lever  amu  for  the  tightcniaf  of  the  hand  around 
the  friction  wheel  The  friction  wheel  and  the  lever  arm  arc 
of  cast  stecL  The  feather  keys,  the  friction  baa4  and  tiK 
friction  band  lever  shaft  are  of  wroiiKlit  «tre1.  The  friction 
band  is  liiK'l  \y\th  u.i.'il;  the  ^'(.'irs  .ind  head  wheel  are  of 
CBBmClal:  the  gear  bearing  and  the  lever  bracket  may  be 
I  at  will  of  cast  steel  or  brass. 


STIHN-  TOST  AND  COl'KTEB  CASTIIIIL 

The  drawiMK  riT'fe.'ients  details  from  the  battleship  OiWs, 
the  wcipln  III  the  5t(  rti  jm^t  bLiiiff  ij.of.!  pounds,  and  Of  the 
counter  casting  3.900  pounds.  The  drawing  gives  all  the 
nceeasarjr  details. 


,  or  THE  CHrtSEa  Mn.WAUKEB. 

The  drawingr  shows  this  bilge  kccl.  which  projects  34  inches 
from  the  «.kiii  platiiiR  <it  the  ihip.  and  i?  made  \:p  of  tvo  15- 
pciund  ijlalrs.  with  .1  flat  lar  at  ih<-  mitt  r  I'dRC,  measuring  J 
by  niches.  lUlwicii  llir  Iw.i  pl.-itf-  is  a  filling  of  Oregon 
pine,  the  plates  being  iasuned  In  the  vhip  by  antflps  measur- 
ing 4  by  4  inches  by  12.8  pounds  C^oiir.!  i  tion  lu  iwi  rn  the 
angles  and  the  plates  is  by  ^-ineh  rivets,  and  between  the 
angles  and  the  shell  plating  arc  Jii-inch  rivets,  the  spacing  in 
each  case  being  inches  center  to  center.  The  outer  bar 
la  eonnectcd  to  the  plates  bjr  K-inch  rivets  spaced  s'i 


between  centcri.  Canvas  and  red  lead  are  placed  between 
angles  and  the  ahdl  ptaUng  of  the  ship.  The  onicr  tower 


a66 


International  Marine  Engineering 


Jl'NE.  1906. 


UAWsx  ririx  or  stvi-ikiHoits  ctvisn  hilwaocib. 

point  of  the  bilge  keel  amidships  is  3  feet  inches  above 
the  bottom  of  the  keel,  and  3  feet  ll'A  inches  inside  the 


nni  AKD  lAii  cMTmcs  «r  lATTLBHir  oaia 


molded  line  of  the  frames  at  watcrlinc.  The  lower  plate 
prolonged  to  this  molded  line  intersects  it  at  a  point  3  11/16 
inches  above  the  bottom  of  (he  keel. 

HAWSE  rircs  or  the  CRUisn  Milwaukee. 
The  drawing  shows  the  cast-steel  hawse  pipes  (or  bower 
and  sheet  anchors,  they  bcinK  used  with  2}i-inch  stud  hnk 
chain.  The  pipes  are  of  cast  steel,  in  two  pieces  each,  the  upper 
section  weighing  3,397  pounds  for  Iwwcr  anchors  and  3^69 
pounds  for  sheet  anchors.  The  lower  sections  weigh  9i79l 
pounds  for  bower  anchors  and  10.205  pounds  fur  sheet 
anchors.  Detailed  dimensions,  etc.,  are  shown  on  the  draw- 
irp. 

STEM  OF  THE  BATTtE<iHIP  OHIO. 

The  stem  of  this  battleship  is  made  up  of  three  sirel  east- 
ings, with  offsets  and  dimensions  as  shown  on  the  drawing. 
The  total  wetKht  is  54.630  pounds,  of  which  the  middle  cast- 
ing, weighing  40,250  pounds,  accounts  for  by  far  the  larger 
portion.  The  upper  castinp  weighs  6.230  pounds,  and  the 
lower.  8.150  |>uund«.  The  forward  perpendicular  of  ihiD  .ship 
is  located  on  the  23-foot  (i-inch  watcrliiie.  Hie  depth  of  the 
casting  at  this  point  is  14  feet  inches,  this  bring  the  draft 
on  the  forward  perpendicular.  The  lower  edge  of  the  casting 
on  this  perpendicular  is  8  feet  to! ,  inches  above  the  base 
line  of  the  ship.  The  forward  point  of  the  ram  is  5  feet  9  7/16 
inches  forward  of  this  perpendicular,  the  thickness  of  the 
casting  and  rib  at  this  pdtnt  bring  3  feel  6  inches.  The  cast- 
ing proper  has  a  fore-and-aft  thickness  of  16!^  inches,  with 
section  as  shown. 


The  Steam  Towing  Launch  Lautaro. 

This  vessel  has  a  length  of  55  feet  6  inches,  a  beam  of  10 
feet  9  inches,  and  a  draft  of  4  feet.  She  was  designed  and 
constructed  by  Edward  Hayes,  Watling  Works,  Stony  Strat- 
ford, for  work  in  Chile  in  connection  with  the  customs  duty. 
The  hull  is  built  of  special  mild  steel  in  four  strakes,  varying 
in  thickness  from  yi  to  3/16  inch.    Tlu-  frames  are  of  angle 


TBI  CBILIAK  CVBTOHS  tAOXCH  IAi:r*>0. 

steel.  Three  biilklieads  divide  the  hull  into  four  ctvmpart- 
ments.  Forward  of  the  collision  bulkhead  the  s|ificc  is  given 
up  to  anchor-chain  looker.  The  next  section  is  the  saloon, 
next  is  the  m.ichinery  space,  aft  is  a  cabin  for  the  crew. 

The  saloon  has  scats  uphoUtcrcd  in  blue  with  teak  edgings, 
a  large  folding  teak  table,  lockers,  cupboards,  bmss  scuttle 
lights,  a  large  skylight  of  leak  finished  with  green  figured 
glass  and  brass  protection  rods,  and  is  supplied  with  a  small 
steam-heated  copper  water  boiler  for  use  in  preparing  cdfTee. 
Aft  of  the  saloon  is  a  lavatory,  on  the  port  side,  and  on  the 
starboard  a  stairway  leading  through  a  teak  companionway  to 
the  deck. 


Digitize^   ,  ^.o 


JCME.  1908. 


International  Marine  E^n^ineerlntf 


In  the  machinery  space  is  a  boiler  of  Ihf  m  n  iiic  return  tube 
type,  working  mider  a  pressure  oi  120  poumU  pt:  square  inch, 
s-  1  :i  .  impound  surface  condensing  engine  for  operaancj  the 
pr.  ii-  U-i  Cold  air  is  brought  to  the  furnace  by  two  iarge 
c  I'.vls.  .1  ti.:k  (  iixme-room  skylight  and  steel  stokehold  grat- 
ing. Hot  air  is  extracted  from  over  the  boiler  throus''  a  steel 
casinir  arranged  for  natural  ventilation. 

The  propelling  engine  is  of  the  douUc-lMlMCCd  C^nk  type, 
with  cylinders  8  and  16  inchw  in  (Mametcr,  and  m  jtrgfce  of  10 
inches.  AU  wearing  surfooca  are  extm  laige  ami  mtimmHinlly 
Inbrietted,  and  fhe  tagiot  it  dMigiied  for  cmlinuniH  lurd 
w«rfc  at  ten  lyccd.  The  eondemer  lias  ■  large  eoolkig  wr- 
&ce,  due  to  0ie  fnet  dwt  dw  cirenlating  water  available  will 
be  of  rdatiTdy  high  temperature.  The  air,  circulating,  bilge 
and  fe«<T  pump*  are  fitted  on  the  port  side  oi  the  engine,  and 
»orJ;«  1  fri  rn  *!ic  low-pressure  cylinder  by  long,  rocking  levers. 
It  is  s;<id  that  the  engine  works  very  smoothly,  and  with  little 
vibr.ition. 

The  sh.ifting  is  in  two  pieces,  of  Siemenj- Martin  mild  steel, 
with  solid  cnuplings.  The  thni.sf  bearing  has  seven  ring?,  and 
is  of  the  horseshoe  type,  rtuining  in  nil  bath.  Plummer  hlivks 
arc  also  fitted.  The  stem  tube  is  lined  with  white  sj.clal  :or 
loi^  distanccj  at  both  ends,  and  fitted  with  an  internal  beau 
ghnd.  The  pfopeller  i*  of  hard  cast  inn,  widi  fime  Uades. 
A  powerfnt  Sn  and  salvage  pump  Is  fitted  in  the  cngfaie  toooi, 
wifli  deck  connect ioRi  for  suction  and  delivery  hose.  A  <up- 
plementaiy  stcan  boiler  feed  pump  is  atw  filled  ta  die  engine 
room,  as  well  as  a  steam  ejector 

The  cabin  for  the  crew  fittr  l  wiih  :cits  suitable  for  bunks, 
a  table,  lockers,  and  a  c&-c).<ing  nratn^  heated  with  steam 
fronj  :ln'  iii.iin  boiler.  A  canvas  awmn?  cxtcr..ili  almost  the 
whole  liiii'iti  III  the  vessel,  being  supp'  irtc  1  hv  c^lvnnizcd  hand 
rail  and  .«t.iii. ''i  1  5  There  is  a  p-iwcrf  1  iKitt-nt  slip  hook 
with  disconnecting  gear,  towing  bits,  ;i  hitgv  l«k  shelter  for 
the  customs  officers,  and  a  steering  wheel  of  brass-botind 
teak  on  weather-proof  standard.  A  small  winch  is  iitted  for- 
forward  lor  nli&ig  fhe  fdUhtg  anchor. 


Horaepower  of  Auxiliary  Machinery. 

The  Editor  Inteknation.^l  Marine  Emcinedukc: 

Sniiir-  years  ago  I  '  r.d  x  casion  to  work  out  the  relative 
pawt  r  developed  by  ni;i:r  .imi  auxiliary  engines,  in  order  to 
keep  separate  .icconni  .  i  f  p.  -wer  developed,  and  slcam  and 
coal  used,  of  main  and  au.tiliary  machinery.  The  result,  I 
thinic,  is  a  fair  average  for  transatlantic  liners  under  ordinary 
working  conditions.  Owing  to  the  great  variation  in  speed 
and  fluctuations  of  loSid.  it  is  practically  impossible  to  obtain 
an  absolutely  correct  average  of  the  power  developed  by  some 
auxiliaries,  since  most  of  ^nit  espedaNjp  the  pumps,  are  not 
fitted  with  indicator  attadiinenta,  and  liit  mean  effective  pres- 
sures in  the  cylindert  must  be  assnmed.  In  lonie  of  Iheie 
cases  it  is  more  accurate  to  calculate  the  work  dona  and  power 
developed  (in  the  pmnps)  by  the  displacement  of  the  water 
piston  and  the  pressure  heads  against  which  water  is  delivered, 
due  allowance  being  made  for  friction  and  pump  efficiency. 
With  the  electric  plant  the  power  developed  can  be  determined 
from  the  current  o'ltpiit  in  amperes  and  the  potential,  due  al- 
lowance here  being  m.ide  for  frictinn  of  engine 

In  the  test  in  question  the  twin-screw  propelling  engines 
developed  20,446  indicated  horsepower.  This  included  the  air 
pumps,  which  were  attached  to  the  main  engines.  The  prtn- 
ctpal  other  attxltlaries  to  0wie  engines  were  at  follows: 

Horsepower. 

13  forced-draft  fans  for  main  boilers.............  6"2 

I  forced-draft  fan  for  >l  nkt  v  hoiler   ;i  6 

3  fan*  (or  engme-rooro  ventilation   38.7 

4  cirouhtmg  poaips  for  rniin  condeniers   9&S 


t  circulating  pump  for  auxiliary  condenser.  ,  ,  .  ,  33 

2  main  feed  pumps   105.6 

3  hot-well  pumps   S&a 

1  dunkey  boiler  teed  pump.   4.1 

952 

The  electric  plant  iiKluded  six  dynamo  engines,  as  follows: 

Horsepower. 

3  for  lighting,  and  ventilating  latis  in  saloon.s.  ..  01.3 

2  for  ventilating  fans  in  Tire  roanii   44.7 

I  for  operating  annnonts  ootnpressor  fans   14.1 


The  other  atixiliahes  included: 

Horsepower. 


2  vniiinv^  for  driving  ainnicii'ia  compressors   9B.S 

2  h\ ili'.'iulic  piititjis  for  steering  and  working  ele- 

vators ...   

3  evaporator  feed  pumps   2.1 

2  bilge  pumps   48 

2  «;itiilary  p'lnips   3-7 

3  fresh-waler  pumps   I.} 

3  brine  pumps  for  refrigerating  plant   5.5 

2  circul.iting  pumps  lor  rcfrigeiating  plant. ......  asJS 

I  ballast  tank  ptmip   1&3 


9B9 

This  makes  a  grand  total  of  i,aot.3  indicated  horsepower 
for  auxiliary  machinery.  Omitting  the  ballast  tank  pimip, 
which  would  be  used  only  very  occasionally,  we  find  that  the 
balance  of  J.1H4.9  horsepower  is  5.79  percent  of  the  horse- 
power of  the  main  engines. 

During  a  trip  across  the  Atlantic,  the  average  qiiantily  of 
South  Welsh  and  Eureka  ci  ;il  roiiviimfil  per  Im'tr  !;ir  ;-.ll 
purposes  was  estimated  at  31,733  pounds,  on  the  tta.^is  oi  the 
amount  on  hand  at  beginning  and  end  of  voyage.  This  rep- 
resent.s  1.5s  pounds  per  indicated  horsepower  per  hour  as 
t|c\eloped  by  the  main  engines.  The  consumption  of  Steam, 
calculated  frtmi  indicator  diagrams  of  main  engines,  was  13.6 
pounds  per  hour  per  horsepower,  to  which  ao  percent  was 
added  for  condematkm,  m^ing  tii  pounds,  or  a  total  of 
333,270  pmrads  of  steam  per  hour. 

The  steam  nted  by  the  dynamo  engines  at  35  pounds  per 
horsepower  hour  (with  1503  horsepower)  was  3,757  pounds. 
The  fans  and  circulating  engines,  8426  horsepower  at  35 
pound*  per  unit,  used  29.491  pounds  of  steam.  The  pumps, 
192  horsepower  at  85  pounds  per  unit,  used  I'l,  <-'<>  iimnids  of 
steam.  The  evapor.itor?,  in  making  up  feed  water,  used 
14,880  pounds  of  steam.  This  makes  a  total  of  64.448  piMui  ls 
of  stciim,  r<r  S.o.sft  p<.ninds  of  conl  on  the  basis  of  8  poumh  oi 
Steam  per  poimd  of  coal.  Deducting  this  from  the  total  coal 
consumption  per  hour,  we  have  asAf?  pounds  for  the  main 
engines,  or  «mly  1.158  pounds  per  im&ated  horsepower  per 
hour.  H.  J.  Tona. 


A  Padent  OH  FlrioB  System. 
*T  «.  a.  nsnaiL 

The  great  success  attending  the  trials  of  the  British  de- 
stroyers of  the  Mohawk  class  has  attracted  attention  to  the 
subject  of  oil  fuel,  which  is  understood  to  have  been  largely 
responsible  for  the  extreme  power  .in  1  peed  developed  by 
these  vessels.  The  developmen!  nf  n:l  firitijf  twi  sjeanisliips 
-ll■ln^  to  have  entirely  dcnioviili ..u  1!  ilic  -iip-rnir  ly  ni  the 
mechanical  hunter  as  compared  with  systems  using  steam  or 
oampresEed  air  for  ahwniiing  Kgnid  foeL   The  system 
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(Koerting)  mulfr  fonsider;iti<in,  however,  adds  to  the  me- 
chanical feature  Ihc  physical  elTvct  of  atomizing.  This  giTCS 
a  still  better  result  in  servicfe  The  nnrcntor  it  Enutt  Koert- 
ing. H.ino\cr.  r.crnKiny. 

■J  (;e  liaiDlliin;  if  t!:<-  oil  for  trikiiiK  ••  m  Ixjard.  styrinR  and 
^ran^^^■triIlJ{  it  In  iii  ilii'  varimi^  i;itil<v  l.'ikcn  care  <>>  hy  an 
iiidt"(Kndci>t  ptinifiiiiK  and  jiipiiiij  ^.v^lrn^.  This  arranmment 
provides  proper  pumps  to  handle  the  oil  with  a  pipe  system  as 
idmple  as  possible  through  mamfoM  amngcimnt,  and  to 
Mipply  the  oil  to  the  settling  taokt. 

Tnm  the  teltlhig  or  service  tanikt  the  oil  i*  lupplied  to  the 
burners:  the  min  object  of  these  eettliec  taida  it  to  tcpt- 
rale  tlie  oil  from  water  which  it  may  hold  n  intpention. 
The  tanks  are  equipped  with  diaphragms  to  prevent  the  water, 
after  being  separated,  from  again  mixing  with  the  oil  in  con- 
sequence of  the  mrdion  <if  the  steamer.  The  oil  is  taken  from 
the  settlinK  lank*  .il  a  di'-tanoe  of  rMie-fonrth  of  the  heittllt  of 
tile  l.iiik  fi  [In-  Iniiti  iii.  Ml  as  licit  to  take  in  tlio  «u!cr  and 
impurities  .  >-..rks  Ipcim;  priM  idcd  on  tlic  lioltniii  nf  du-  ■-••rvicc 
tank  111  <;r:i-i-  .itT  tin-  « :iur 

The  \-.-i-ti  III  Ik  iti  r^  nn-  iiMiall;.'  [ihueil  in  the  srttlim;  tank, 
which  i-.it  ^1-.!^  .1  a  ■a.mi  ^..i!  of  prniM-r  J'i/e  Mirroinding  or 
near  the  «iicti>->f.  inpc  H'c  oil  is  now  drawn  throiiRh  the  suc- 
tion iSltcr  l  y  ;.i;ii<p.  and  forced  through  pressure  fiitcr,  pressure 
hcatcn  and  to  the  Koerting  burners  in  front  of  the  boiler. 
The  ttwpertture  of  the  oil  when  leavhig  the  tnetion  heater 
will  be  from  go  to  ino  desrees  F.,  and  in  the  pressure  heater 
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il  is  heated  up  to  j6o  decreet  F.  Evaporation  it  prevented  bjr 
having  ihe  oil  under  a  hif^ier  pressure  than  eorreipondt  to 
the  above-named  temperatnrc^ 

The  central  outfit  it  tuually  combfaicd  in  one  place  in  each 
boiler  room,  for  reaiont  of  timplicitjr  of  pipifls.  The  pump 
may  be  either  of  the  horixontal  or  vertical  type,  according  to 
conditions.  The  heaters  are  placed  either  vertically  or  hori- 
zontally, hilt  always  with  a  view  of  having  easy  .ncrcss  to  the 
pipiiiR  riu-  )>i[>liiK  atraiiKenieiu  in^iile  the  central  o  itlii  gives 
the  possibility  to  use  either  of  the  ilnpleTS  filter*,  heaters  or 
punip^,  acciirdiiig  to  convenience  and  Meie>Mly 

The  piping  -.ysti-ni  c  i-itains  also  other  appiiame^  for  safety 
and  measuring,  that  i-^,  safety  valve  to  act  in  case  of  excess  of 
pressure  in  the  oil  line;  gages  to  indicate  the  pressure  of 
steam  and  oil;  and  ihermomcttr  lo  show  the  temperature. 
The  Meam  pressure  in  the  Steam  pumps  and  in  the  heaters  it 
kept  coiisiant  by  one  main  redudng  valve. 

The  Koerting  bamert  arc  uangeA  in  front  of  the  boiltrt  at 
thown  bjr  cut;  each  bnmer  tpnyinff  utnaOy  joo  to  400  pomidt 
of  oil  per  hour  at  MO  poondt  prctMirc.  Tbe  bumcn  are 
fastened  lo  the  front  plate  of  the  boiler  by  meant  of  a  tlidnw 
drvnr,  which  admllt  of  removing  the  bnrner  for  cleaning  or 

replacing. 

To  hurn  one  pound  of  nil,  tlirre  is  rf<jitircil  joo  culuc  feet  of 
air,  anil  thi$  air  is  admltli  il  to  t!u'  htiriier  In-  means  of  a  cyl- 
indrical air  regivtcr,  winch  pern'.ils  of  .m  ,  xact  re^tnlation  of 
the  qnantity  of  air  retpiired  for  combustion.  The  air  regivters 
arc  snnietiines,  ii  space  jiermits,  arranged  with  blade*  to  ^i  .  ■■ 
the  air  a  roury  motion  lo  assist  the  proper  mixing  of  oil 
and  air. 
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To  further  compel  tlie  ;iir  rcpi  ^ite  t' ir  r  aIl^ll^Ul>tl  to  inti- 
mately mix  with  the  oil,  lin  '  ru  k  cylunli  are  installed. 
This  arrangement  forces  tlie  air  to  Mirround  the  injected  oil 
and  to  reach  a  proper  contact  between  air  and  the  fuel  for 
combnetion.  This  network  of  fire^dajr  acts  also  as  a  beat 
acenauilalor,  and  be^  to  keep  the  finaaica  at  a  hiifi  tempera- 
ture. Where  no  donikey  boilers  are  imtaltcd,  tome  of  the 
bumert  oa  each  boiler  are  equipped  with  a  heat^  eosi  to  heat 
oil  in  alarting  np,  and  a  hand  pnmp  it  fnnilhed  for  Iceepiog  np 
oil  pressure  until  enough  steam  is  available  for  running  serviee 
pumps. 

The  system  i«  n^id  ill  two  vv.iys,  the  first  of  \»hich  i>  known 
as  "exclusivi  "  oil  flrinij.  where  nothing  but  oil  is  uscil  as  luci ; 
while  in  "additional"  oil  r.ring.  nil  is  nsrii  to  supplement  the 
biiriiins!  of  coal,  and  is  particularly  avarablc  for  i;<'!ting  up 
steam  rapiilly,  or  for  high  forcing  where  the  e<jal  uMd  would 
give  iiieiely  a  iioriii.-il  Operation.  The  types  of  ^paratnt  are 
n,itiirall>  (|iiite  ilitlercnl  in  these  two  cases. 

The  cot  s|i<i\»  ing  the  application  of  the  system  for  exclnsive 
oil  firing  gives  Ihe  arrangement  as  fitted  to  a  watertube  boiler 
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of  the  Thornycroft,  Schiiltz,  Varrow,  Mother,  Normand  or 
Whitc-Forster  type.  In  the  illustration,  six  burners  are  fitted 
at  B.  air  entrance  Licmg  proviJed  Ik'I  iw  ami  alKuc  iliem  at  I), 
Each  burner  is  luciitril  in  a  liri.:k  cylitidrr  F,  and  is 
equipped  with  .in  eycKlf**  inr  lll^^trvin^;  the  action,  and  air 
register,  K.  The  handle  L  is  dcsitfiicd  for  regulating  the  en- 
traDce  oi  air.  Oil  supply  is  furnished  throtigli  the  pipe  S,  and 
I  at  G  and  thermometer  at  T  are  used  for  observing  the 
I  and  temperature  tinder  which  the  oil  is  fed.  (In  the 
kuftr  tif»,  Am  offl  mtnfy  b  «t  OS;  the  observation  holes  at 
S:  die  huMl  wbcd*  for  rcgidatiiv  air  wPRly  A;  and  the 
oocka  for  mahthv  wi  mwIt  >t  C.) 

The  drawing  is  from  an  inaialhtioa  m  a  BritUh  torpedo 
boat,  and  may  be  compared  wWi  other  timflar  installatiaot  in 
the  following  table,  where  A  represents  the  torpedo  boat  in 
que>iinii,  T  represciii-i  the  Tartar  of  the  British  navy,  M  is 
the  Mohawk  (the  Cossack  is  sinilar)  and  ^  ia  a  German  tor- 
pedo boat  of  the  "S"  type. 

A         T        H  S 

B«Mla(  nrfu  (■>  (»1   Mn     B.M»     «.>*1  MM 

Number  ef  ImnMta  (a)   It        14        !•  U 

Hcitini  write*  W  M   *n       ST*       «T»  lar 

PMBMb  of  Ml  (f)  (A   4M>       tSS       m  Ml 

Km*  of  irii  (*)   i,«T     e.a«     OMt  im 

<•),  per  Mlct;  (6),  K|u«r<;  (rci;  <<),  per  bvnwf !  (d)  fsr  kiWi  («)> 
lar  sqaaM  (aM  m  beitina  lurface  pa  Mar. 

For  "additianal"  oil  6cinB  ^  bunura  B  are  initall»d  above 

the  grate,  and  are  ao  arranged  at  not  lo  fwevent  tiie  leeding  of 

coal.  In  some  cases  they  are  placed  between  the  fire  doors, 

instead  of  above.   As  the  space  is  usually  limited,  the  con- 

stnictinn  of  the  burner  and  air  register  is  often  combined,  and 

the  regulation  of  air  accomplished  by  means  of  flaps    The  air 

register  is  at        the  supply  of  oil  being  rcgtilatcd  by  the 

cwk  at  C. 

I'udtT  ii.Ttiir.i!  draft  the  .SV|;i'tij,  !>tl,in).Mii|^  tu  the  Ham- 
btsrg- .American  Line,  which  has  engines  of  j.joo  liorscpower 
and  a  heating  surface  of  7,560  square  iect,  consumes  32  tons 
of  oil  per  day,  as  compared  with  45  ums  of  coal  for  the  same 
woric  before  the  oil  baniers  were  filled.  The  saving  in  weight 
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of  fuel  is  seen  to  be  about  •to  percent.  In  t'"  si.'i  nia  and 
SUmo,  of  the  same  line,  operated  with  Ho%v  1  •  tted  air 
igrstem,  with  jxxxt  square  feel  of  heating  surface,  the  previoin 
consumption  of  42  tons  of  coal  per  day  haa  been  reduced  to  27 
loaa  of  ail.  This  Shows  a  saving  of  about  35  percent  A  still 
greater  Mviqg  ia  iliewn  bjr  the  Auitrian-Ueyd  ataamer  Al- 
mtu»,  wMh  goo  hortepewvr  and  3,760  tquare  feet  of  heating 
'  awface.  Tlie  aaving  here  it  ihown  to  be  abotit  4f  perecat.  to 
far  aa  weight  of  fuel  ia  concerned. 


NOTB  ON  THE  ITSB  OP  SUP6RHBATBD  ffTBAM 
WITH  MARINF.  F.NOINBS.* 

■  Y  rlLii  r.  T.  aoOAUk 

Superheated  steam  was  used  in  marine  engines  more  than 
half  a  century  ago,  after  Hirn's  noteworthy  experiments  with 
the  "Logelbach's"  engine  in  Alsace.  The  French  navy  also 
tried  it  on  some  of  their  earlicat  protected  craiten.  These 
early  attcapla  were  no^  however,  followed  up,  as  it  wia  fotmd 
diffienlt  to  conatruet  anperheaters  capable  of  maintaiBiwg  a 
conalant  and  anffidentljr  htgb  temperature^  and  also  becmae  of 
Oie  wear  and  tear  <rf  the  hemp  pacUnga  fat  ttae  at  that  period. 

Tlie  introdaetioa  of  compound  marine  engines,  more  eeo- 
nomical  than  thf  simple  engines  that  had  preceded  them, 
caused  the  use  of  superheated  steam  to  be  given  up  for  the 
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time  being.  The  same  thing  occurred  with  stationary  engines, 
where  impruNcmentA  in  valve  gear  enabled  a  high  ratio  of 
expansion  to  be  employed,  and  the  ckuanoes  to  be  reduced  to 
a  very  small  perocotage  of  tiia  blinder  volame. 

In  the  Vosget  and  Aliacc^  however,  the  probkn  of  titfaiff 
luperbeated  alcMn  in  alatioiiaqr  enginet  wat  revived  tone 
fifteen  year*  aga  Several  different  arrangement*  were  de- 
signed by  Mr.  E.  Sehwoerer,  a  former  assistant  of  Htm.  who 
used  a  massive  superheater  placed  behind  the  tire  bridge  of 
the  boiler  furnace,  and  tlii*  Rave  mjcIi  priiiuiting  re5iill<.  that 
the  5tu!y  ol  the  (i-,-L<ti' .11  lit  supiTlK'.il<  ■!  >ti-.i:ii  was  l;ik<i)  up  by 
a  ir.inilKT  of  iiianiit.i.  uirers,  chicf;y  in  (it  1  ni.iiiy,  .'Msare  and 
."^w rl^inil  It  «;vs  liiuiiil  tliat  eni.;inci  fitted  uith  .'sul.'cr 
Colnian  v.dvcs,  svliicli  wt  re  largely  employed  ui  those  countries, 
were  very  suitable  for  use  with  superheated  steam,  In  France, 
where  the  Corliss  gear  was  usual  in  stationary  engines,  super- 
heating did  not  make  much  progress,  because  it  was  not- suited 
to  the  Corlisa  engine,  or,  hi  fact,  to  any  flat  slide-valve  engine. 
The  exhiWts  at  the  Pari*  Exhibitica  of  1900  showed  this  to  be 
the  caie. 

Since  then,  the  me  of  anpcrliealed  atean  with  ttationarr 
engines  hat  incrMted  largdy,  and  eonaidcrabfe  econooay  bat 
been  efhcled  thercbgr.  It  it  tiot  nnosual  to  find  engines  of  t,soo 
to  a,000  horscpotwier  using  steam  at  300  defcrecs  C.  (572  de- 
grees F.),  and  woridng  at  an  expenditure  of  only  4  kilograms 
(9  pounds  I  of  steam  per  indicated  horsepower^  per  hour. 
There  is  hut  little  iiilomiation,  however,  on  the  subject  of  the 
variation  in  the  contwDptioa  of  tteam  hi  relation  to  its  tern* 

pcrature 

A  few  years  ago  the  author  made  some  experiments  on  a 
triple  expansion  engine  with  piston  valves,  the  temperature 
of  liie  >.u|i«rhealed  steam  varying  from  0  to  120  degrees  C 
The  results  of  these  trialt  ttill  present  some  featnrea  of  in- 
terest In  the  diagram  (Fig:  1)  the  abieiiSK  represent  the 
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■mount  of  superiictt,  I.     Om  diffcreoce  between  the  ectul 

temperature  of  the  steam  (m  degrees  C)  and  the  < 
corresponding  to  the  pressure  when  the 
The  ordinate^  represent  the  wei|llt  of 
effective  brake  horsepower. 

This  engine  had  c>"lindcrs  M.  ,t.t,  J7  and  .tr  ccntiiiiclers  ("7g. 
1^  n'  t  and  14!  j  inches)  in  diameter,  with  a  stroke  of  2g 
ccntinR-tcrs  iticlie*).     At  440  revululions  per  miiiutL 

the  brake  horst power  was  300.  The  cut-off  of  0.7  gave  a  ratio 
of  CXlKinsion  of  9  8.  The  pressure  in  main  steam  pipe  (ex- 
haust at  atroospbcrc)  was  1x8  kilograms  (183  |iounds)  per 
tqoare  inch;  at  exhaust  of  condouer  it  wu  15  IdlogRiiii  (sM 
pMinds)  per  iqiiare  inch. 

Now.  curve  ^  in  the  diagram  (Fig:  1)  (eriianst  to  atam- 
phcre)  shows  Ifast  die  eonsumption  per  hour  of  saturated  steam 
(i  e.,  with  no  Mpetheat)  it  8^5  icilograms  Og'A  pounds) 
per  brake  honcpowcr,  whereas  it  falls  to  $9  Ukgrams  CtaH 


degrees  to  3S0  degrees  C.  (536  degrees  to  60S  dc^ixa  P.), 
the  engine  friction  must  be  at  small  as  possible,  as.  lor  instance, 
in  reciprocating  engines  with  lift  v.ilve»,  and  still  more  So  in 
turbine  engines.  Supcrhcaid  sie.iiii  is  lunv  mtuT.illy  adopted 
fur  l.:nd  ctiginej  by  reason  of  the  economical  rciuiti  obtained 
in  pr;uti:'<'.  which,  in  certain  special  caae%  have  eCccted  a 
saving  of  iipw.Trd*  of  33  percent. 

l  i  r  nurine  engines  the  case  is  vt  ry  ilifTeroit.  England  was 
the  first  country  to  take  up  the  matter;  in  ijjoo,  Messrs.  Wilson 
9c  Sons,  of  Hull,  installed  superheaters  on  board  the  steam- 
ship Claro,  which  appear  to  have  given  satisfactory  reiuhs. 
Other  instalUtions  followed  with  varying  measures  of  success. 
The  Admiral^  invcatifaied  the  qnestioa  on  the  batHcahip 
MfMuis,  widi  aatiafaehi(7  reanltt.  Superheating  has  also 
been  adopted  hi  Oe  United  Stales  on  tiw  steannhip  Cnoh, 
fitted  with  Omit  torhinca,  and  in  Germaagr  on  the  SruU 
Ktmtt,  with  Fanont  tuihines.  Neveitbelcet,  topeifaeating  ia 


cnMBsiest 


poi;ndi)  at  a  tenipcriilnre       .u^n  ili.t:uis  C   (fioS  degree*  Kt. 
equivalent  to  a  superheat  of  120  degrees  C.  (ai6  degrees  F.). 
The  tanog  therefore  amonnta  to 

».»S  -  S-7« 

I   iiiw  ■■  ■  _  mm    .J  penMita 
8.85 

Takmg  cnrve  B  (exhaust  to  eondenter),  the  eonaunpdon  per 
brake  horsepower  falls  from  7.15  kiloRr  mis  1  tfi  pmuiiia)  irith 
no  auperhcat  to  4.85  kilograms  (10^  pounds)  widt  a  anpcr* 
heat  of  lao  degrees  C  or  a  saving  oi 

7.ts  -  4-85 

 -jspefcent. 

7-«S 

It  wiU  be  teen,  therefore,  that  anperheatiflc  may  lead  to  an 
eoononr,  at  oonpared  sridi  aatunled  ttcau,  of  3S  pcrccBt  in 
engines  of  this  type  cxhattsting  to  the  atmotphere,  and  St 
percent  for  those  exhausting  to  the  condenser.  The  amount  of 

reduction  in  «team  consumption  depends,  of  course,  upon  the 
design  of  Ihr  1  iiniiu-  u:;ilcr  •.-•'.nsidcration  ;  in  the  present  case 
it  amounis  to  .ibout  i  percent  for  every  4  degrees  C.  (7,2 
degrees  F  )  of  superheat.  This  is  a  figure  frequently  g'Ven, 
and  which  the  author  ha*  been  able  |  i  vrify  eUewhcrc. 

Doubts,  however,  have  often  been  expressed  in  regard  to  the 
efficiency  of  superheating  in  actual  practice.  These  arise  from 
the  wear  of  the  valve  gear  of  the  engine'',  which  causes  losses 
that  neutralize  part  of  the  economy  obtained  by  using  super- 
.  heated  steam.  It  is  now  neogniMd  alt  the  makers  of  land 
enginct  tha^  fai  order  lo  uie  atcam  at  a  tcmpeiature  of  aflo 


\  cannot  be  said  to  have  gained  ground  as  rapidly 
as  was  expected.  It  may.  therefore,  be  of  interest  to  record 
some  very  eiirouraKitiL:  umiIis  which  have  beat  Obtained  n 

France  within  these  List  few  years. 

In  igo6  the  Socictc  de  Samt-N.Tz.iire  b-,:ilt  !.u<  idctitical 
cargo  boats  for  the  Compagnic  Gerierale  TransatLintique. 
They  were  the  GaronntX  fitted  with  ordinary  triple  expansion 
engines  and  slide  valves,  and  the  Rantei  with  similar  engines, 
but  fitted  with  the  Lenu  valve  gear.  The  hoilan  of  the 
fatter  vessel  are  simibr  to  those  of  tlie  former,  except  that 
they  are  fitted  with  Fiehxk  superheaters. 

The  leading  dhncntiont  of  ttete  two  thipi,  their  enginct  and 
bcrflcrs  are  as  follows : 

Length   91 .     meters  (igS  feet  6  inehct) 

Beam   ii.i   meters  (  40  feet  ) 

Molded  depth  ,  '    7.75  meters  <  3t,  feet  5  indMt) 

Ixiad  draft  .    6.4    metcm  (  11  feet  ) 

Grms  lonnagr   1,700  tons. 

Diameter  of  cyUoden.   584,  914  and  1,498  millimeters. 

Diameter  «(  cyUndciS   'X,  3<>  ^nd  59  inches. 

Stroke   1,066  millimeters  (4s  inches.) 

The  boiler  installation  of  each  ship  consists  of  two  cylindrical 

boilers,  cacli  hivini?  two  furnaces  and  fitted  irilh  UowdCll't 
forced  draft.  In  e;ith  e;ise  liie  grate  area  is  8.4  square  meters 
(90.4.2  square  feet),  and  the  total  heating  surface  35008  square 
meters  (3,767  square  feet).  In  the  case  of  the  Garonm  this 
was  all  ordinaqr  Iwatiiig  turface.  b  L»  Ruut,  however,  73 

t  larasiuTiwiss  MAnas  BaoiaasBiMh  rsa*  tn. 
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square  meter?  (7S5  sgiiarc  feet)  of  the  »moiiiil  was  super- 
heattHK  5urtace 

The  trials  ot  these  two  vcsi«ls  were  cirrieil  out  under  con- 
ditions as  similar  as  possible,  so  ih.it  the  comparison  of  results 
might  be  quite  fair,  and  the  coal  used  was  the  same  in  both 
ca*a.  The  reniltt  of  the  trials  weic  a>  foOows: 

CorMMA  Rancr. 

Date  ef  triab   Juljr  6,  ipoA.  September  13,  1906. 

BoQer  |>rct(urr   13.60  kg.  (178  lbs.)   11.54  kg-  (17*  lb«-) 

Steam  tempeniun-. . . .    19J''C.  (377.6*  f  eAr.)  aTC**  C.  {518*  Fahr.) 

Revolutions   7*  .3  7S-37 

I.  H.  I'   1,104  1,^ 

Coal  loiMumpdan— per 

I.  H.  P                  siigit«nt(i.s«lta.)  40A  (twni  (0.9  lb.) 

AdnatafB  of  auiifilwrif ; 

Inriiew  ot  power   sS.i  petoent. 

RcdiKliofli  of  (eel  coMUBii|itioii«   eo^i  pereepti 

Both  fhips  were  put  into  service  directly  .after  the  trials.  It 
is  now  over  .i  year  smcc  these  two  cargo  boats  have  been 
cng:<gcd  upon  an  exactly  similar  service,  and  it  has  been 
possible,  therefore,  to  obtain  accurate  data  reKardiiijt  their 
working  and  comp.ira'.ivr  ei  c  ■nM!i:i,'>tion.  TakinK  for  each 
ship  ten  trips  made  at  corresponding  dates,  so  as  to  have  as 
iai  as  possible  identical  conditions  of  weather,  loading  and 
quality  of  coal  used,  the  fuel  consumption  per  mile  worked  out 
at  6sMt8l  kilogrami  (154  pounds)  for  the  Garonnt  without 
[*,  gJoA  kihcraan  (ta6  poqnds)  for  the  Ramct 


in  coal  odd- 


Cbfl^patiii(  thcae  ff^tttfaii,  we  have  an 
1  in  favor  ot  the  Smtet  of 

69.981  —  57.J»8 


Diam.  of  cylinder  (H.P.) 
Diam.  of  cylinder  (M  J>.} 
Oiam.  of  equate  (UP.) 


Guadeloupe. 
o  .685  m.  ( j;  in.  I 
1 .091  m.  (4j  in.) 
1.818  m.  (71  in.) 


Ptrou. 

□  .6S5  111.  ;  j;  in  ,1 

1 .060  m.  i,4i|  in  .1 

I  .8j8  m.  (7J  in.) 


■    i8«a  pcfocnt* 

Then  was,  moreoifer,  no  tniiMe  with  citfacr  engnwa  or 
boilers.  No  leakage  has  oceonod  hi  die  vahre^  wUcb  eon- 
tinoe  to  bear  aimultancoiisly  on  both  iqiper  and  kiwer  seatings. 
The  superheater  has  not  required  any  particular  attention;  a 

coiist.irit  '-leaTTi  te:r[HT;iUir('  l'a<  btrii  rn;iiTit.'UTir.J,  uV.ich  rises 
only  a  tew  degrees  when  additional  power  is  required  of  the 
boilers,  and  falls  agaiii  KotonnticaQr  dinctljr  the  cngbics  an 

stopped. 

In  c<in5e<)\!ence  of  the  rc?'.:lt5  of  the  early  trials  of  the 
Ranee,  the  Compagnic  Gener^  Ie  Transatlantique  installed 
Pielock  superheaters  and  l.cntr  valve  gears  on  the  steamship 
Pirou.l  for  senrice  to  the  Antilles  (West  Indies),  and  also 
on  the  intermediate  cargo  boat  Caroline.  The  same  arrange- 
is  bcinc  adopted  on  the  caiBo  boat  Honimnt,  and  other 
I  an  uader  cemidefatioiL  Each  of  theae  vessels  is  to1ie 
conpasable  to  a  sitter  sMp^  woridng  with  saturated  stsam,  m 
order  to  foltow  up  on  a  larier  scale  the  conduslve  restdts 
already  obtained  with  the  Rante  and  the  Garonne. 

The  Pfrou  has  just  completed  her  trials.   She  is  identical, 
vavc  fur  the  superheating  and  valve  gear,  with  the  steannbip 
Gu  rdr/i)H/'t  §  cni;>li>yed  on  the  s.imc  service,  and  which  was 
completed  in  September,  190- 
The  dimensions  of  these  two  ship*  are  as  follows: 

131.    MlaiB  (4a)|  tet  9  hidwrt 
iS.MaMlaM(safat) 
M.5  BMSen  (  j«  lest « llMhes) 
6.6  aMm  (  ai  fcit  7  iKhei) 

Oiw  tonnage.   ^,goo  tons. 

The  illustrations  give  the  delails  of  thO  VSlvC  gear  and  a 
section  of  the  boiler  and  superheater. 

Each  vessel  is  fitted  with  twin-screw  trigile  expansioii  three- 
cylinder  engines  of  the  following  dimensions : 

llarauiikTiaiiAi.  MMtaa  ExeiKname,  pit*  t7t,  September.  ISOT. 
see  faa*  M»  Jaanery.  ISStL 


Stroke.   i  .119  m.  (tt  in.)     1 .219  m.  (48  in.) 

The  boOer  installatioii  of  eadi  sUp  comprises  six  cylindrical 
boileni  having  three  furnaces  eadi,  and  ttted  with  Howden's 
forced  draft    The  working  pressun  is  13  kilograms  (183 

jKji::.i:^  I  jn  r  -qii.n  .'  iiicli  In  each  case  the  gr.ite  area  is  3J13 
5<iuare  meters  ( j4'J  square  feet).  The  Guaiifi^'uff  has  ordi- 
nary heating  snri.ace  of  yjuare  meters  '  !.i  KiQ  'Uuarc 
feet)  ;  while  the  I'rrou  has  93.;"  squ.ire  meter.i  (  lo.ojii  square 
feet)  of  ordinary  heating  surf.j.  .  :.\\:\  joj  square  meters  (3,260 
square  feel)  of  superheating  surface;  a  total  of  i ,234.7  square 
meters  (i3>a90  (qnare  feet). 


vauraeaaaer 


The  speed  trials  of  both  vessels,  which  were  carried  out 
under  absolutely  similar  weather  conditions,  gave  the  following 


Cuadiloupe.  Pfrou. 

Date  of  tiials.......    September  9,  1907.  Fetiruary  6,  1908. 

Boiki  pmauR          tj  kgva.  (185  lbs.)  13  kgms.  (18$  lbs.) 

Tern  peratwc  of  steam 

atei^iMB   ■9e*C077.6*^a«r.)  at}8*  C  U&i^  JWr.) 

RswhUloaB   tt.19 

1'H.P   6,585  6k7se 

Speed   i6.4Se  knots.  16.95  kmNa. 

I  hc^e  results  were  considered  most  satisfactory,  both  llJT  (be 
Postal  Commission  and  by  the  owners  of  the  vessels. 

.'V  noteworthy  feature  is  the  constant  temperature  of  the 
superheated  steam.  This  temperature  was  taken  at  admissicn 
of  stam  to  the  engines  by  means  of  a  Foumicr  recording 
thermometer.  The  diagrams  obtained  representing  the  tem- 
peratttfca  of  the  stcuti  hott  dnrlng  ^^^g  of  Aa  boflcra  hefore 
the  trials,  during  the  trials,  and  also  while  slowing  down,  and 
those  tahca  during  the  first  voyage  in  service  show  that  the 
variations  of  temperature  are  very  small,  and  do  not  exceed 
90  degrees  C.  (^6  degrees  F.)  from  ihe  time  of  starting  the 
engines  to  that  of  running  at  full  power,  wllich  mclwdes  also 
the  period  of  cleaning  the  lires. 

These  results  are  very  interesting,  as  being  applicable  also 
to  the  use  of  superheated  steam  in  larg*  turbines  on  board 
ship  The  absence  of  sudden  changes  of  steam  temperature 
in  turbine  engines  will  prevent  the  apparatus  from  being  ex- 
posed to  sudden  expansion  and  oootnetian,  the  cfects  of 
whidi  might  be  i 


272 


International  Marine  Enf^ineerin^ 


June,  igoR 


Published  Monthly  at 
17  Battery  Place  New  York 

By  MARINF.  ENOINBERINO,  INCORPORATED 
H.  L.  ALDRICH,  President  and  Treasurer 

OBOROK  SLATE,  Vlce-Prcudcnt 
B.  L.  SUMNBR,  S«crrtuy 
ftnd  ml 

Christopher  St.,  Finsbury  Square,      London,  £.  C 

K.  J.  P.  BBNN,  Director  and  Publiahw 


BTDNBT  ORAVES  KOON,  Bdhor 


Brmach  /  rhiUddpbu,  IlKhlnenr  D«Ii«-.  The  Boone.  &.  W.  Aliaiu. 
OSbci  1   BoalOB.  i7l>  SuBiBwr  St..  S.  I.  Curumt. 


EaltT«d  al  New  York  Poet  Office  u  Mcood.cUM  natter. 
Copjrrill".  no*,  br  M«rin«  t-nginecriog.  Inc..  New  York. 
IiiTC»ATioiiAL  Maiixi  Ehci n tcii ro  ia  rtgialered  in  the  United  Siatea 
'  Patent  Offic». 

Coprrigiit  in  Gnat  Britain,  entered  at  Stalionera'  Kail,  Undoo. 


Thr  edition  of  this  issue  tompriset  6.000  copirs.  Wt  hav* 
no  frte  list  and  octepl  no  return  copies. 

Notice  to  Advertiaen. 

CikonfM  to  bt  mair  im  Cffy.  or  im  trim  t»r  aiitnUiug,  mtui  ht  m 
ttir  handi  net  taltr  lhan  tht  5tt>  af  Iht  mtnlh.  It  uuurt  Ikt  carrymt 
Ml  »/  nch  injintcliom  in  Iht  isnt  »t  Ikt  manl^t  ftUmrutt-    tf  T"*? 
it  le  bt  ntbmiittd,  cofy  •"■•<'  bt  in  ow  h*ndt  id  lattr  IJioa  th*  tit 
Iht  month. 


Naval  Disasters. 

TIjc  month  of  .\pril  of  1908  has  been  unusually  pro- 
lific in  disasters  of  a  scriotis  nature  affecting  war- 
ships. Strange  as  it  may  seem,  the  four  most  prom- 
inent cases  of  this  sort  have  all  fallen  upon  the 
shoulders  of  the  Anglo-Japanese  allies.  Britain  has 
lo.st  thrct;  warships  by  collision,  each  vessel  being  prac- 
tically cut  in  two  by  the  colliding  ship,  while  Japan 
has  just  lost  an  old  cruiser  by  an  explosion,  and  more 
tlian  two  hundred  of  her  crew  went  down  with  her. 

To  recapitulate  these  losses,  it  is  sufficient  to  state 
that  early  in  the  month  the  destroyer  Ti^cr  (383  tons 
an<l  30  knots ;  launched  in  1900)  was  cut  completely  in 
two  by  the  annt)red  cruiser  /it-ruvfc  (9,800  tons  and 
23  knots;  launched  in  1902),  and  thirty-six  lives  were 
lost  from  the  destroyer's  crew.  The  accident  occurred 
at  night,  during  maneuvers. 

.\  few  weeks  later  the  .American  Line  steamship  St. 
Paul  crashed  into  the  cruiser  Gladiator  (5,750  tons 
and  20  knots;  launched  in  1896)  and  damaged  her  .so 


severely  that  she  sank  in  20  minutes,  with  a  loss  of 
twenty-eight  men.  Scarcely  had  the  echoes  of  this 
disaster  disappeared  than  another  followed  on  its  heels, 
when  tlie  destroyer  Gala  (570  tons  and  26  knots; 
launched  in  1904)  was  cut  in  two  by  the  scout  Atten- 
tive (2,670  tons  anil  26  knots;  launched  in  1904)  and 
sent  to  die  bottom.  In  this  case  only  one  life  was 
lost. 

The  Japanese  accident  occurred  early  in  the  morn- 
ing on  the  last  day  of  the  month,  while  the  ship  was 
at  anchor  in  harbor.  An  explosion  of  a  magazine  in 
the  cruiser  Matsushittia  (4,277  tons  and  16  knots; 
launched  in  1890)  sent  the  vessel  promptly  to  the  bot- 
tom with  a  loss  of  207  men,  many  of  whom  were 
cadets,  engaged  in  a  practice  cruise  on  this  vessel, 
which  was  attached  to  the  training  !M|uadron.  This 
ship  is  interesting  as  having  been,  in  1894,  at  the 
battle  of  the  Yahi,  the  flagship  of  .Admiral  Ito.  and 
as  having  been  instrumental  in  that  memorable  fight 
in  the  capture  of  a  Chinese  armored  battleship,  al- 
though none  of  the  vessels  in  the  Japanese  squadron 
was  armored. 

.Ml  of  these  accidents  may  be  classed  under  the  gen- 
eral heading  of  unavoidable.  Two  of  them  occurred 
during  maneuvers  at  night,  and  may  be  set  tlown  to 
the  natural  risks  run  in  operating  ships  of  war  during 
maneuvers,  and  at  all  other  times;  one  of  them  oc- 
curred during  a  heavy  fog  accompanied  by  a  .severe 
snow  storm,  and  a  court  of  inquiry  has  exonerated 
from  blame  the  officers  of  both  vessels ;  tlie  other  oc- 
curred by  an  unforeseeable  explosion,  such  as  that 
whidi  over  two  years  ago  destroyed  Togo's  famous 
flagship,  the  Mikasa.  while  the  vessel  was  lying  peace- 
fully at  anchor  in  a  home  harlxir.  It  may  also  be  com- 
pared with  the  disaster  which  overtook  the  French 
battleship  Jena  a  little  more  than  a  year  ago,  while  the 
ship  was  in  dry-dock  in  the  dockyard  at  Toulon.  The 
Mikasii  luis  recently  been  repaired  :  the  Ji'iia  was  so  se- 
riously damaged  as  to  be  a  total  loss;  and  it  is  prob- 
able that  the  Matsushima,  particularly  in  view  of  her 
age,  will  not  be  salved. 


Large  Steam  Vachts. 

In  our  present  issue  will  be  found  descriptions  of 
thrtx  of  the  largest  privately-owned  steam  yachts  afloat, 
all  built  during  the  past  year  for  American  owners  by 
British  yards.  Each  of  these  vessels  is  a  splendid 
example  of  naval  architecture,  and  is  a  deci<ledly  no- 
table addition  to  the  rapidly  increasing  fleet  of  steam 
yachts  of  the  world. 

F'erliaps  the  most  significant  feature  of  the  whole 
thing  is  that,  although  these  yachts  are  built  for  Ameri- 
cans, they  were  constructed  all  in  Scotch  yards,  and 
two  of  them  were  of  Scotch  design.*  The  whole  propo- 
sition appears  to  have  been  one  where  low  cost  of 

*  To  thia  liat  might  tie  added  a  fourth  hirge  itieam  yarht — the  CottM' 
dra — launched  from  a  Clyde  yard  in  February,  for  an  American  yacht>> 
ntaa.  and  building  from  American  deaigna. 
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prodnctkm  was  an  important  feature,  notwithstanding 

tlu-  tKccbsarily  great  wealth  of  the  individLinl  owners, 
and,  of  course,  it  goes  without  sayitig  Uiat,  &o  far  as 
eost  is  concerned,  the  Scotch  yards  can  compete  wHb 
any  in  tlx-  world. 

Numerous  statenicnu*  have  been  made  from  time 
to  time  regardbig  the  inancial  relations  between  oia- 
rinr  con'^tntctinn  in  the  United  States  and  that  in  Great 
Britaii;  and  un  ilie  continent.  When  it  comes  to  a 
question  of  quality  tlwre  is  perhaps  little  to  choose; 
but  the  all-governing  commercial  item  of  cost  militates 
SO  strongly  against  the  American  yards,  as  compared 
with  their  competitors,  as  to  make  it  practically  out 
of  the  question  for  these  yards  to  obtain  any  business 
except  Hiat  under  the  protection  of  the  coasting  trade 
!a\vs,  which  rcqiiirv  m-sscIs  engaged  in  that  service 
to  be  built  in  American  yards. 

While  it  would  be  idle  for  us  to  enter  here  into  a 
dtscnssion  of  relative  wage  scales,  yet  figures  put  iiitn 
our  possession  two  or  three  years  ago,  comparing 
wages  in  British  yards  with  one  of  the  American 
yards,  are  significant.  In  the  case  of  the  British  yards 
the  figures  show  ttie  average  of  twelve  representative 
plants.  There  are  thirty  classes  of  employees  com- 
pared in  each  case,  ranging  from  draftsmen  ttirough 
the  pattern,  blacksmith,  machuie,  boiler  and  joiner 
M.'  p  to  ship  c.'irpenters,  fitters,  riveters  and  copper- 
smiths, witli  apprentices,  helpers  and  boys  under  most 
of  the  sereral  headings.  In  only  eleven  of  the  thirty 
cases  cited  does  tin-  Atiu  riran  waijc  f.ii;  below  double 
the  British  wage;  in  only  five  cases  oi  these  eleven  is 
the  excess  less  than  90  percent;  in  no  ease  is  this 
excess  less  than  70  percent.    Comment  is  superfluous. 

A  single  example  of  this  sort  suffices  to  show  good 
and  sufficient  reason  why  the  American  merchant  ma- 
rine in  the  foreign  trade,  and  the  .^me^ican  shipyards 
in  genera!,  are  hi  a  very  precarious  position.  With  a 
wage  scale  approximately  double  that  of  their  compe- 
titors :  with  material  costing  no  less,  and  in  some  cases 
nurfcedly  more;  with  social  aspirations  and  family  ties 
operating  in  some  cases  to  disparage  business  ability 
and  technical  training,  for  whidi  tlicy  are  ostenta- 
tiously substituted;  with  many  gbring^  examples  of 
financial  jug^iling  in  connection  with  organization  and 
reorganization  ad  infinitum;  it  is  no  wonder  that  pros- 
perity does  not  rest  ujH)n  them.  Until  some  tneasuies 
are  provided  amelioriating  these  conditions,  or  in  some 
way  equalizing  the  differences  existing  in  comparison 
with  British  and  continental  yards,  it  were  idle  tO  hope 
for  any  marked  improvemrnt 


Ste«rinc  Ocar. 
Our  notes  in  another  colnnin.  covering  stc.nm  Steer- 
ing gear,  have  been  prepared  for  ns  by  four  or  five  dif- 
ferent HHUmfiieturers  in  Britain  and  Anierica,  The 
first  sucoessfnl  steam  device  for  the  steering  of  sMps 


apixars  to  have  been  inaugurated  only  forty-two  years 
ago.  Prior  to  that  time  reliance  was  placed  altnost  en- 
tirely upon  hand  steering,  and  the  burly  arnu  of  some- 
times as  many  as  four  qnartermasters  were  required  hi 
heavy  weather  to  keep  a  ship  11  her  course  With  tlie 
advent  ot  mechanical  means  fur  performing  this,  one 
of  the  most  important  functions  on  a  large  ship,  it  has 

become  possible  to  handle  thi^  vessel  from  whatever 
point  of  vantage  may  tno-<i  Ci>iiven:ciU,  and  tiic  mus- 
cul.ir  effort  required  is  practically  negligible. 

A  powerful  couibinatioa  of  gears  fitted  for  tliis  pur- 
pose, and  including  in  most  cases  worm  gears  of  slow 
speed  and  great  strength,  have  made  it  possible  to  con- 
centrate in  a  small  space  the  agency  for  handling  the 
rudder.  As  a  {;enerat  proposition,  in  merchant  ships 
this  is  pin -id  far  .di^'vt  the  waterlinc,  many  of  the 
largest  liners  having  the  gear  located  in  a  small  deck- 
house directly  over  the  rudder  head.  In.most  warships. 

h'">wcvcr,  ;in<!  in  rr-rt.Tin  "iprrial  rrcrchnnt  vc':«;fl',  'Uch 
as  the  Lii.'-i/..'r;i,;  a-id  .Sliiufi'tanta,  the  entire  gear  is  lo- 
cated well  below  the  waterline,  and  u.sually  below  an 
armored  deck  as  well.  Here  it  is  entirely  protected 
from  a  chance  or  a  deliberate  shot,  and  may  be  relied 
\\\yon  to  do  its  work  silently  and  efficiently,  in  accord- 
ance with  the  requirements  of  the  man  on  the  bridge. 

Accidents  to  rudders  and  steering  gear,  due  Urgely 
to  the  shocks  occasioncr!  Ii\  ii:uiacts  upon  the  rudder  of 
heavy  seas,  are  not  infrequent ;  and  as  the  blows  are 
both  sudden  and  severe,  heavy  construction  is  neces- 
sary t M  in  ufp  immunity  fron.  <li nMement  on  this  score. 
With  a  twin-screw  ship  the  li»s»  of  a  rudder,  or  of 
proper  nMans  for  controlling  it,  while  sufficiently  se- 
rtoas,  may  yet,  by  skillful  seamanship,  be  largely  neu- 
tralized, as  was  the  case  with  the  Kuisct  W  iihclui  dcf 
Grossc  last  fall.  Sailing  vessels,  by  a  carefid  aettiog 
and  manipulation  of  the  sails,  may  in  many  cases  be 
said  to  be  largely  uidependent  of  rudders,  except  for 
working  in  narrow  They  may,  moreover, 

being  usually  relatively  small,  be  readily  fitted  with 
"jury"  rudders,  or  some  other  makeshift  device,  which 
answers  the  purpose  of  bringing  them  safely  to  port. 

\\  ith  single-screw  steamers,  however,  in  which  by 
far  the  largest  part  of  the  world's  seabome  traffic  is 
carried  on,  the  problem  is  one  of  great  momerit,  and 
anything  which  deranges  the  steering  mechanism  en- 
dangers the  very  safety  of  the  vessel.  The  bulk  of  the 
ship  is  usually  too  great  to  be  largely  influenced  by 
anything  of  the  tiature  of  a  "jury"  rudder,  and  reliance 
must  Ix-  had  upon  meeting  another  ves.sel,  .md  being 
towed  into  port — large  salvage  claims  being  a  natural 
outooRM  of  the  situation.  The  fimiUar  "ounce  of  pre- 
vention" adage  is  thus  seen  to  be  strictly  applicable 
here. 

The  great  importance  of  the  subject  b  thus  ^iparent, 

and  some  of  the  inherent  weakne-^'^c^  of  steering  gears 
are  (lointed  out  in  our  article,  in  which  most  of  the  gen- 
eral types  of  gear  are  covered. 
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ProjfrtM  of  Naval  Vessels. 

Tlic  Bureau  of  Construction  and  Repair,  Navy  Department, 
reports  the  following  percentages  of  compU-tton  of  vessels  for 
the  United  State*  navy : 


DATTLESHIPS. 
I  Tons.  I  Km  Ha  I 

Saalh  CuoHlM      ia,(MO     IH)  1  Win.  Cramp  &  Sons  

Mkhlcui   I  I •■000,    M  (  New  Vint  Wupbuildiin  Co. 

DeUniT  .  I  ».000  lit  ,  Newpon  Nr»iS.  B.  &  I).  1>  C< 
North  Uakiiu.. .  I  20,000 1    21    I  K<  irr  Kim  IjliiptiuildiM  Cu 


North  Cvoliiik. 
Uootana  


ARXKJRED  CRl'tSERS. 
I«,W0|    il    I  Nr>|u(1  NniCo.. 
I4,XI0|    22    1  Ncwpoct  Newi  Co. , 


Bfaniagkara. 

Sdem  


SC<>LT  CRl'LSERS. 

3.7M|    24    I  H>lh  Inin  W<irl>i  

I,;j0|  24  [ . A  Kivn  .ShIpbuiMinc  Co 
a,7MI     21    I  run  Kivrr  ShiplxjIMnt  Co. 


Numtjer  17 
Number  IS 
NamlKr  IV 
Namhcr  20 
Numlxr  21 


CutttrfiBh  . 
Nufntief  la. 
Number  H. 
Nufnbrr  1& 
Number  16 
Number  17 
NunUicr  IS 
Numticr  19 


TORHK.DO  HOAT  DESTROYERS. 


I 


noi  28 

TOO  2» 

TOO  2S 

lOO  2H 

TOO,  :ii 


Wm,  CrAinp  &  Sotu  

Wm.  Cramp  &  Socib  

Nrw  York  StiiptMOdlnt  Co.- 

Ilaih  Inn  Wofh  

Bath  Iron  Wuiks   


Sl'B.MAKINK  TuRPEDil  BOATS. 

t  un  Kim  SbipbulUIag  Co. . 

Kivrr  Shipbuilding  Co. 
r-m  Kinr  Stii|>b«ililli«  Co. 
Fi«  Kivtr  ShipbaiUinc  Co. 
I  .<rr  Rinr  ShiphuiUIni  Co 
K.irr  Klver  Slil|ibuttdiBg  &> 
Kitre  Ritcr  ShiplniildniK  Co. 
FoTT  Kiier  Shiifbiiikluiii  Ci> 


Mar.  1. 

April  1. 

1»  S 
ti  0 
12  TT 
21.4 

42  2 
48  « 

IS  1 

25  7 

M 

•4  M 

M 

91. 

«8  3» 
«4  1l 

n  I 
n  t 

9S.2 

«  S8 
6  » 
S  4 
t  W 
4.91 

12 
to  « 
11  s 
» 

7  1 

M 

22 
22 

23 

16  3 
I  i 
7  i 

T  a 

M. 
20 
20 
90  1 
211  » 
10  ( 
10.3 
10.1 

ENGINEERING  SPECIALTIES. 


A  Portable  Pipe-Bonding  Machine. 

Thij  can  be  driven  by  steam  or  compressed  air,  at  80  to  too 
pounds  pressure,  and  will  bend  iron  pipe,  cold,  up  to  3  inches 
in  diameter  without  filling,  flattening  or  splitting  the  pipe.  It 
is  also  claimed  that  right-.angle  bends  on  be  made  in  2-inch 
pipe  in  two  minutes  or  less,  thus  efficiently  doing  the  work 
almost  as  rapidly  as  the  pipe  can  be  fed  to  ttie  dieii- 

The  piston  is  forced  back  on  the  return  stroke  by  a  spiral 
spring,  projecting  into  a  round  boss  of  the  cylinder  head;  the 
front  head  and  pi»ton  rod  requiring  no  packing.  The  end  of 
the  piston  rod  is  supported  in  a  crosshead,  which  slides  in  the 
guides.  Six  dies  arc  furnished,  and  include  sizes  from  inch 
to  2' inches.    The  dies  are  easily  and  quickly  changed,  the 


female  die  bcmg  centered  by  a  dowel  in  the  angle  plate,  which 
is  adjustable  along  the  bed-plale,  bolted  in  place,  centered  and 
supported  against  the  thrust  of  the  air  piston  by  large  dowel 
pins.  The  male  die  is  centered  and  supported  on  the  end  of  the 
piston  rod.  which  projects  through  the  crosshead. 

The  truck  shown  in  the  illustration  is  an  extra  addition,  and 
it  is  one  which  has  proved  so  useful  as  to  be  almost  an 
essential  convenience. 

This  machine  was  designed  especially  by  II.  B.  Underwood 
&  Company,  1025  Hamilton  Street,  Philadelphia.  Pa.,  for  gen- 
eral use  wherever  it  becomes  necessary  lu  bend  pipe. 


A  Tubcles*  Boiler. 

The  odd  device  illustrated  has  been  developed  hf  G.  R. 
Steward,  28  Victoria  street,  Westminster.  The  boiler  consists 
of  a  scries  of  cones  with  annular  water  spaces  between  and 
combustion  chamlicrs  between  the  water  spaces.  The  .section 
which  we  show  indicates  that  the  two  sides  of  each  combustion 
chamber  arc  thoroughly  exposed  to  the  heated  gases,  so  that, 
with  the  exception  of  the  outer  shell,  the  entire  boiler  surfaces 
may  be  considered  a*  hr.iiing  »urf.-ice.  In  each  of  the  conical 
annular  spaces  the  thickest  body  of  water  is  at  the  bottom, 
where  the  greatest  hc.n  is  attainable  from  the  lire.  The  various 
sides  of  cones  arc  connected  together  by  hollow  stays,  acting 
.'IS  passages  for  steam  and  water. 


Evaporation  is  very  rapid,  and  in  the  interests  of  keeping  the 
water  at  a  constant  level,  u  water  bell,  outside  the  main  cone 
of  the  boiler,  is  fitted,  with  direct  communication  to  the  outer 
cone  of  the  boiler  for  water  and  for  steam.  A  perforated  pipe 
around  the  bottom  of  this  reservoir  is  supplied  with  live  steam 
for  raising  the  temperature  of  the  water  in  this  section  nearly 
to  the  boiling  point  before  il  enters  the  boiler.  The  cones  vary 
in  height,  partly  to  give  freedom  to  the  gases  at  the  bottom, 
and  partly  to  give  increasing  steam  space  to  the  inner  water 
chamber  before  the  steam  enters  the  superheater.  The  latter  is 
composed  of  a  coil  i^f  tubing,  so  arranged  that  it  may  b« 
Hooded  when  the  fire  is  first  lighted,  to  prevent  burning  out. 
Around  the  tops  of  several  of  the  water  columns  are  fitted 
perforated  coils,  through  which  water  is  passed,  and  this  is 
Hashed  into  steam  on  striking  the  inner  sides  of  the  water 
columns. 

From  cold  water  steam  was  raised,  witliout  the  use  of  the 
flash,  in  2  minutes  3  seconds,  and  a  pressure  of  150  pounds  was 
reached  in  s  minutes  55  seconds  from  the  start  Starting  with 
hot  water  this  same  pressure  was  reached  in  3  minutes  55 

seconds. 

A  10-hor.sepowcr  boiler  of  this  type,  tested  in  March  of  this 
year,  had  a  boiler-heating  surface  of  30  square  feet,  a  super- 
heater surface  of  I  square  foot,  and  a  grate  area  of  I-4 
square  feel.  The  ratio  of  heating  to  grate  area  was  21.5  to  i. 
At  a  mean  boiler  pressure  of  140  pounds  there  was  evaporated 
during  a  four-hour  test  608  pounds  of  water  (4.4  boiler  horse- 
power) from  and  at  313  degrees  R,  on  a  consumption  of  43 
pounds  of  paraffin  (kerosene).  This  shows  an  evaporation  of 
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14.1  pounds  of  water,  standard,  per  pound  of  fuel.  In  this 
ca«c  the  temperature  ot  the  superheated  steam  was  615  degrees 
^.  Coal  and  coke  have  also  been  used  ss  fuel  in  this  boiler. 


A  High-Pressure  Spiral  PUton  PAcklng. 

Cobb's  piston  ami  valve  rod  packing,  manufactured  by  the 
New  York  Belting  &  Packing  Company,  Ltd..  91  Chambers 
street.  New  York,  is  designed  especially  for  withstanding  heat 


and  the  highest  pressure.  The  rubber  core  of  the  packing 
is  oil  and  heat  proof,  acting  a$  a  spring  or  cushion  in  holding 
the  packmg  up  to  the  rod.  The  outer  covering  is  made  of 
material  not  affected  by  heat  The  lubricants  empk<yed  are 
said  to  be  entirely  free  from  grits  and  acids. 

This  packing  is  said  not  to  get  hard  under  any  degree  of 
heat,  and  is  furnished  cither  round  or  square,  and  either  spiral 
or  in  straight  lengths.  When  it  is  first  put  in,  the  glands  are 
screwed  up  with  a  wrench,  to  give  the  packing  the  proper 
shape,  then  two  or  three  turns  arc  put  in  to  compress  the 
packing,  the  glands  are  then  released  again,  and  fmally  screwed 
up  by  hand  until  the  packing  is  fully  expanded. 


The  Collin  Sleam-Prciuurc  Regulating  Valve. 

The  illustrations  are  sectional  views,  at  right  anKles  to  each 
other,  of  this  device,  type  B,  made  by  the  Ohio  Brass  Com- 
pany, Mansfield,  Ohio.  Two  features  to  which  attention  is 
called  are  the  absence  of  springs  for  opening  and  closing  the 
main  valve,  and  the  absence  of  dash-pots  for  cushioning; 
the  valve  cushions  inherently  when  closing,  and  is  balanced 
when  open,  its  operation  depending  upon  the  pressure  of  the 
fluid  passing  through  it.  The  steam  enters  the  valve  chamber 
B  in  such  a  way  as  to  distribute  its  force  evenly  against  the 
valve.  It  enters  the  chamber  C  through  a  small  hole  drilled  in 
the  main  piston  K. 

The  spring  case  T  carries  the  regulating  spring  U,  which 
forces  the  diaphragm  5"  upward  against  the  pressure  of  the 
outlet  side  of  the  valve.  The  controlling  valve  chamber  F 
connects  with  the  main  valve  chamber  C  through  the  regulat- 
ing port  //.  This  chamber  contains  the  controlling  valve  C, 
which  is  held  to  its  seat  by  the  pressure  and  by  the  spring  P. 
At  the  lower  end,  the  controlling  valve  U  also  in  contact  with 
the  diaphragm. 

As  soon  as  the  pressure  in  the  outlet  or  service  side  begins 
to  drop,  the  spring  U  forces  the  controlling  valve  from  its 
seat,  allowing  the  steam  in  the  chamber  C  to  pass  through  the 
regulating  port  lo  the  controlling  valve  chamber  and  the  outlet 
£.  The  pressure  in  the  chamber  C  is  therefore  reduced  below 
that  in  B;  the  main  valve  rises  and  permits  steam  to  pass  to 


the  service  side.  When  the  pressure  on  that  side  has  been  re- 
stored, the  diaphragm  forces  back  the  regulating  spring  and 
allows  the  controlling  valve  to  seat.  As  soon  as  this  occurs, 
the  pressure  in  the  chamber  C  builds  up,  and  the  main  valve  / 
starts  to  close. 

Below  the  main  valve,  Kui<]e  wings  M  extend  through  the 


'cushioning  chamlx-r  D,  and  carry  a  supplementary  piston  L, 
which  enters  the  port  ,V  when  the  \alvc  is  closed.  When  the  , 
main  valve  opens,  it  lifts  beyond  a  point  where  steam  cutting 
can  occur  before  the  supplementary  piston  opens  its  port. 
This  is  to  prevent  the  cutting  of  the  main  vz\ye  and  seat.  In 
closing,  the  supplementary  piston  enters  the  port  ,V,  checking 
the  flow  of  steam  and  allowing  the  main  valve  to  come  to  its 
scat  against  a  steam  cushion,  formed  by  high-pressure  steam 
in  the  chamber  D.   

The  Fast  nut  Washer. 

lliis  device  is  placed  on  the  market  by  Fastnut,  Ltd.,  60 
Aldcrmanbur)'.  London.  E.  C,  and  is  particularly  designed  to 
hold  nuts  and  screws  tight,  no  matter  what  the  vibration.  It 
has  been  supplied  to  the  British  Admiralty  and  to  many  steam- 
ships. It  is  dropped  over  the  bolt,  teeth  ck>wnwards,  in  place 
of  the  ordinary  washer,  and  the  action  of  screwing  up  the  nut 
flattens  the  teeth  and  holds  the  washer  tight  to  the  bolt.  The 
spring  flanges  on  top  allow  the  nut  to  be  turned,  but  prevent 
its  slacking  back.    It  i%  not  necessary  to  put  .in  extra  strain 


■iroiE  v»  BDm  uenoa  »  ou 


on  the  thread  of  the  nut  by  screwing  up  unduly  tight,  and  no 
cotter  pins  are  required.  It  goes  without  raying,  however,  that 
the  head  of  the  bolt  must  be  thoroughly  in  place  before  the 
"Fastnut"  is  applied.  This  washer  nuy  be  removed,  after  the 
nut  is  unscrewed,  by  being  pried  up  sufficiently  to  release  the 
teeth,  when  it  may  b«  unscrewed  from  the  threads  without 
damage  to  the  bolt. 

The  regular  sizes  in  stock  are  fourteen  in  number,  varying 
from  3/16  inch  to  I'/i  inches  in  diameter  of  bolt  or  screw. 
They  are  made  of  brass,  and  are  fitted  for  either  hexagonal  or 
square  nuts. 
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Neuere  Schifftmaschinen.   By  H.  Rosenthal.   Size.  7  by 
inches.    Pages,  378;  figures,  39.    Berlin,  1908:    Konrad  W. 
Mecklenburg.    Prirf,  10  mark*  (price  of  plates,  20  marks; 

compIi ic  work,  fo  marks). 

In  I'cbruary  ol  1907  vvc  mentioned  the  [took  of  plates,  5,i  in 
number,  measuring  io-1.i  by  i;;'^  irchrt,  and  including  n  total 
of  mure  than  l.ioo  drawing?  of  the  vaTimi*  parti  of  the 
tnachiniTv  umiI  on  bn.iid  w.lr^hl[l^  .-ind  nu  rih.ml  vessels.  The 
present  icxi  ccpvcrs  the  .same  ground  as  these  plates,  being  ex- 
planatory, not  only  of  the  drawings  in  themselves,  but  also  of 
the  methods  of  oi^t  i^t.ine  results  as  exemplified  in  the  finished 
mmk.  The  book  dr. vied  into  .six  parts  and  aa  appcndixi 
coverinf  ,  rcspeaively,  ships'  boilers,  the  main  cnginei,  anxiliaty 
enginct  and  apparatus,  steam  enginet  and  motors  for  tnuD 
veaieli,  steam  tttrbine*  and  ship  oonstmctioa,  the  latter  item 
being  very  brief.  The  entire  work  is  descriptne,  diere  being 
practioiHy  iwtMnf  of  s  thcontieBl  natore  nwohrad,  and  1 
illustrations  as  are  naad  in  the  text  are  ahnplj  small  { ' 
to  supplement  the  more  important  fllnsirative  material  in  the 
book  of  plates. 

The  work  is  well  pri::trd,  .slid  m.iy.  we  presume,  be  fbl^ 
relied  upon  for  the  ground  which  it  covers. 

Practical  Shipbuilding .-  a  TreatiBe  on  titt  Stractural  De- 

aigB  and  Building  of  Modern  Steel  Vessels.  By  A.  C. 
Hohns.  Text,  5li  hy  9i»  •.f.clii  s  Pages,  ('.vH.  I'hites,' Ijli  by 
tali  inches,  115  in  number.  Ix>ndon  and  New  York.  1908: 
Longmans^  Green  ft  Company.  Price,  jos.  net  and  $10.00  net. 

This  is  tile  second  edition,  in  two  volumes,  of  a  work  which 
fint  appeared  abont  four  years  ago-  The  text  has  been  revised 
and  aosm  new  matter  added.  During  tiie  fenr  intervening 
yaurs,  homver,  neither  the  ttmetural  design  of  steam  veaselt 
nor  ahipbHiidhit  pneUee  baa  undanone  any  narked  altctatioa. 
la  I  mmber  of  minor  details,  proccasca  and  appliances  there 
has  been  aheration,  and  it  is  to  take  care  of  these  items  that  the 
revision  has  been  made.  Two  new  plates  arc  added  to  the 
volume  of  illustrations  (there  are  no  illustration*  wluilever  in 
llie  le.1l),  and  llie  work  is  believed  to  be  now  entirely  up  to 
date. 

The  text  is  divided  into  two  piirls,  of  wliich  the  first  deals 
with  the  de-'v'M  .Hid  .itraiini  iiu  lit  ■ 'i  tli..-  v.iiImiis  iti  ins  i  nli  iinu 
into  the  !.triictiire  of  the  ship,  and  covers  about  450  pages.  The 
second  part  deals  with  the  operation  of  the  drawing  office  and 
mold  loft,  and  with  the  wr  rk  a«  performed  in  the  sh;|v,ard  of 
bending  the  frames,  nuKnn;  and  usinjf  templ.i!<  ii:il  the 
various  parts  of  the  general  work  of  handling  and  woriung  the 
materials  and  building  a  ship.  An  appen^x,  dealag  srith 
elementary  consideration*  on  die  atrmgdi  and  ttilnei*  of 
beams,  is  follosrcd  bjr  an  ummnlly  complete  index,  eovering 
sosne  30  pag^ 

Throughout  the  work  the  rules  of  Lloyd's  Registry  are  ftv* 
quently  mentioned,  atid  are  taken  in  Rrneral  as  the  standard 
of  constructive  practiec.  though  occasionally  variations  are  in- 
troduced to  rnti form  to  the  practice  of  the  British  Corporation 
and  the  Poirein  Veritas.  Thcortticil  discussion  involving 
hii:' '  r  m.iiH.  rrMtif.  :ini|  mechanics,  has  been  avoidi  d,  alliii m-li, 
of  course,  the  result*  of  such  inve*l!j;at!ons  are  fncly  ni:idi-  iisi* 
of  as  established  tacts  1  r.is  ren''.'rs  ihr  work  mttcii  ■■.inre 
valuable  to  the  general  reader,  tbongh  detmcting  somewluit 
from  its  value  to  the  special  investigator;  in  the  interests  of 
limitinK  the  sire  of  volume,  however,  this  method  has  been 
considered  preferable  to  using  a  large  amount  of  material 
which  the  ordinary  reader  would  not  need.  To  assist  the 
wmcfpna  foot  notes  refer  Urn  to  the  original 
of  tte  Hifonmtian  preacnted,  so  that  dm  Uiaarelical 
faatinea  of  Ae  variona  pioblcna  involved  may  be  foliowed  otit 
faitUimannw. 

Thrtmgfaout  die  work  boldfaced  catdi  heads  have  been  used 


to  can  attanlion  l»  die  mafai  ttcms  in  the  letmal  puagraplu; 
and  free  use  b  made  of  references  back  and  forth  between  the 
text  and  the  phtes.  The  latter,  while  entsreiy  of  the  sine  pat- 

lem  (except  for  a  few  half-tones  illustradag  shipyard  tools>are 
very  clear  and  well  reproduced.   They  include  details  of  every 

part  of  the  ship's  structure,  as  well  as  Kenerrd  drawiiii;-.  -.how- 
inn  ihe  .'inaiiKenieiil  of  the  priticip.il  compartments  011  ships 
of  various  types,  the  expansion  of  shell  plating,  the  develop- 
ment of  water  iines  and  buttocks,  and  even  such  details  as 
niiisi^  -..-.u]  ringinK  in  steam  and  s.idintt  vess<  Iv,    The  amount  of 

information  included  is  enormous,  and  the  book  i*  an  exceed- 
ingly valuable  poition  of  onr  Kletatnre  on  this  aulqect 

Profit  Making  in  Shop  and  Pactonr  Management.  By 

Charles  U.  Carpenter.  Size,  5)4  by  8!^  inches.  Pages,  146, 
New  York  and  London,  1908:  Tie  EMguuermt  Mamuimt, 
Price,  la  (8s.  6d.) 

This  work  is  a  concise  expression  of  the  methods  which  the 
author  has  devdoped  in  connection  with  the  .National  Osh 
Register  Cbmpany  and  the  I  iorrlni;-;  !.iIl-Marvin  Sale  Com- 
pany, of  which  latter  he  is  prcsnli  iii  The  contents  appeared 
first  in  the  form  i  i'  a  scries  of  .iiIk!>'s  in  The  Ev.ginetring 
Ma^aiinf  dnrmK  Mfi-  liny  have  been  cirefnlly  revised, 
somewhat  enlarged  and  re.irrangcd,  .md  now  divided  into 
chapters.  The  work  was  produced  in  tlie  midst  of  the  author's 
labors  in  the  management  of  a  great  manufacturing  company, 
and  was  inspired  by  his  keen  interest  in  the  promotion  of 
better  ideals  in  industrial  organizatioil. 

It  is  divided  into  fourteen  chapters^  covering,  re^ccti*4y« 
(be  reorganisation  of  run-dowu  eonecms;  the  praciieBl  wotltl^g 
of  the  eoouaitlee  system;  the  necessity  for  reports  and  their 
uses;  the  designing  and  drafting  department:  the  toot  room; 
minimizing  the  ttme  of  machine  tool  operations;  the  use  of 
high-speed  steel;  the  determination  of  standard  times  for 
machine  operations:  siar.d.^rd  tinns  for  handling  the  work; 
standard  limes  for  assi  intilii;^; ;  stlnuilatinK  pr. .d;;! 'inn  f.y  the 
wage  system:  stock  and  cost  estimates;  the  iiphui  li  r  t;  it  a 
selling  organiz.ation.  and  efjective  crg-inixation  in  the  executive 
department. 

The  work  up  the  <leiVcls  in  the  various  departments  nnd 
methods  of  overcoming  difTiculties  of  (his  character;  and  is 
illustrated  simply  by  tables  or  forms  for  cards  for  recording 
work  in  its  various  pr  'ce^^i'^  through  the  shop.  Stress  is  laid 
upon  the  importance  of  putting  the  work  in  oootrol  of  cons* 
petent  men,  no  matter  what  tataty  may  be  demanded.  It  is 
Sboisni  to  be  more  expciisiv«i  at  the  tang  run,  to  employ  an 
bKOtnpetenl  man  at  a  low  salaty  than  a  thoroughly  competent 
nan  at  several  times  this  fqiure.  The  whole  keynote  seems  to 
be  the  obtaining  of  the  best  efficiency  from  every  tmit  in  the 
works,  whether  that  Unit  be  hmnan  or  a  macWne  bnik  of  iron 
and  steel. 
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The  frubiicaluin  in  litis  column  of  J  fatenl  sptcHiealion  dots 
not  nrcrjscirily  inifly  fiiitorial  rommenjation. 

.-\inerican  patctits  compiled  by  Delbert  H.  Decker.  Esq., 
stered  patent  attorney.  Loan  it  Tmst  Building.  Waah 
D.  C.   

SSO.Dld.  AI'PAKATf.*.  F01(  REI-EASINO  SHIPS'  BOATS. 
.TOSKriI  FOKCIER,  SEATTLE.  WASH. 

Ct'jim. — An  apparatui  for  launching  lioatfl  camjiri^ing  meani  for  fciw. 
«rinK  i«n.t  Ti.'l'lini;  a  boat  tuapcndcd  in  a  lowered  psitiiion.  biuca  ie* 
cwred  -n  '  vi  '.  ir  riot  poTlinns  oi  the  boat,  catch  memhcfs  pivotrd  to 
•aid  (....I  S  1.1  rin.igiii»  Mid  means.  «nacr<l  riprixhts  fixed  to  uid  httn, 
ifaafts  fl.ipr*3itr'I  for  rotation  in  Mid  UTiriRhts.  kcepcra  fixed  to  aaid 
shafts  for  holilinr  said  catcli  merait^m  .isain«  swinffinc.  said  keepen 
projrititii;  (Torn  itir  i>iilrr  end*  of  said  shatu.  a  ihatt  routatilr  ailJN 
ported  brn<>aili  uid  firti  ouncd  tbtfts  and  provided  with  an  epcia^ 
ini  hiandlr,  arnna  fised  tO  tb«  MlMr  Olds  «t  SSM  fint  nUBcd  miHL 

arms  fixed  to  the  Ian  intd  sbsfl,  sud  gaks  conmUlng  Uw  anas  m 
mU  shads.  One  claim. 
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AU^TBAH  OK  VACUUM  GAGE.  JAMES  ELY.  S  CHAM- 
TSTBSET.  NEW  YOKK. 

 Mr-la  •  ittMi  MS,  th«  esaUBMion  «rilb  •  cMinc  >  iwxaM* 

MkMiu  lwB<  Md  tar.iMttlit  ant  is  jIn  uiiwuiiii  •(  Hit 


witKti-  fTr  .a^'tiK  fnr  rn'it'vciv  ;i'l.iii»1int  *;iirr  jtnj  fi'^  'tt.Vini;'  !hf  disk 
in  --Is  riijj-jittd  [insit.Dr.  and  u  rciin  v-iMc  Wty  Ijy  »r  i4i  may  be 

lu<l  lu  Mictl  adjuittinK  itH-Hiik  ffum  Ibe  CAtcrior  ai  the  cuiog.  iDrec 


.fftlJM.  PADlHJt  WHEEL   OTTO  BROWN,  SACBAIIBHTO. 

I  vn**  Mli  «f  IiMm 


'^^ba  1>— !■  ■  fmclHoa  device  far  «i 
Hag  bikdei  aitaatM  la  ^MMb  each  pair 


tlisji.i»:i,  .,t:  Mj-j-ifciir  \'.\\c\  iif  ii  t :ini:Kiii!  xlii't  m  a^temitr  manner, 
uii  li  M 1 1 h  1 1ke  hla;lr»  ot'  tbe  name  at  an  oblique  angle  anU  in  coo- 
tnry  potttioB  ta  blftd«a  o£  tbs  odwr  MU  Umm  Mag  a4|ttM- 
«ble  at  Tvynf  aaflti  iriA  mpict  t*  ik«  «cii  •!  tmiHoa. 

cUifflft. 

aaa,S04.  EXHAUST  mix  IIANISM  for  EXPLO-SIVE  exgines. 
J,  M.  AND  E.  E.  TRUStljrr.  ASSIGNORS  TO  TKCStOIT  HUAT 
MANVFACTLrHING  CUMPANV.  SI'.  JOSEHH,  MKH.,  A  COR- 
PORATION. 

CMtui  i-' — In   combination    withi    a    boat   bavins   in    cxplMive  motor 
■lenBted  tbereoa.,  cxbaust  nic-chantiin  fi>r  thr  irjot')T.  compnainic  an  ex- 
t  MBununK-aticin  uiih  t1ic  cxhjti^t  pi^K  of  tbe  motor. 


leading  irotn  th*  t-ir-U  .itjil  i  vtrr.iiiiii;  ilin-uKn  tbe  biittoin  oi  \hc  boat 
below    the   watrrlint    tlurcui.  di-ciurfic    cnJ   u:    iaij   outlt^t  pipe 

bdns  f and  uiiatiBirtici(-d»  and  liircctctt  luttard  (he  Mcrn  o(  lae 


•WJM.  BOAT-DETACHER.  EXIK  R.  UNDMAN.  SAN  PBOIta 


CAF.. 

.-Jb/.T.i. 


. — "I'i'jc  if.'. cnt.oi:  rtl-itu  to  ni*;< 


lor  KecuhnK  and  releuinf 
toa£s,  ;ir.<l  has  tijr  an  ciiject  tu  t'^'avidc  mearu  whereby  tne  boat  may  be 
•uliMiMiiu'^lly  irlrtKd  by  ihe  aclion  ol  Ihc  water  in  caae  of  a  vcaaci 
'    i^wr^tr^^g^^  ton  Mr  to  «aMlr  iilMiri  Iqp  Iwb4  •htn- 

MI.4M.— APPARATUS  rOR  UKLOADtKC  VESSELS.  AAMM 
SCinVARTZ.^  BOSTQ^.WM^^  ASSIGNOR  TO  AUTOMATIC 
RAPID  UN'LOAOINC  COJtPAKY.  BOSTON.  A  CORPORATION  OF 
IIASSACHUSBTTSk 


(herein  bcinf  lo  inclined  that  the  natwU  vfllta  ««t  (kna^  tr  9>* 
reciprocauon  of  laid  ilidablc  plate  to  cfleet  a  donaqr;  lad  acaa*  far 
reciprocatiof  aaid  ilida.   Tea  daiaia. 

MUM.— SHIP  PROPELLER.  CARL  /.  B.  FUNDT.  COPEN, 
a^XM.  DENMARK. 

Cmmi—k  oranBw,  coanriilM  a  itoiL  a  hub  ihrrron.  and  wiar 
•totad  pra»«n*r  UadM  cm  pnaldid  witb  an  arc  9bai>ed  * 


tion  attached  to  tbe  bab  with  wbicb  Rant*  portion  the  blade  i*  la 

tact  throuebout  apciroKinutely  the  entire  leriftb  of  Ha  inner  edfc.  Ika 
broad  endi  of  the  blades  betn(  apltt  m  the  direction  of  tbetr  aurreaMtttt 

.-■ltd  the  iiortiDii  firtwecn  the  Bfilit  and  the  hub  haTinff  an  angle  to 
ihr  axi«  of  the  Abaft  compai  ntivrly  amaKcr  tlian  thr  nnclr  of  the  outer 
portion.    One  claim. 

*l*l.t2»,— .M'l'AKATL'S  Kill!  (  OAI.INi;  \  liSSKL^     lUl'lS  A.  Dli 

MAVO.  OK  M-;w  vouK.  a.'^sic;m)I<  to  uk  m.wu  idali.ni; 

COMKANY.  NKW  YORK.  A  i  cjkl'.  iKATIoX  ni"  .\KU  IKR-IIV. 
Ctoim  1. — In  an  ajvparatua  for  coaling  tcskIiv  the  combinatioo  of  an 


dcralor,  ■ 
to  to 


dw  tai 


.  adapted  to  be  ■ecu red  la  a 

iitd  to  tba  baui  and  lo  Iba  Ha  af  the 
1hi  aaaaiad  an  «Im  atavalar  aad 

Nineteen  cuIbm. 


wilb  Sw  fill 


SHIPS.  WILUAM 


BETIIANV.  MAKS,  AKKANS AS 

C'j.jimi   1  -  III  iu..(H  IliMx  .1  .!ni.,  a  c^iing  of  »enii-circular 

fiititj  raiJi   liidc   of  thr   vliiji,   tirni]:i«i;  a  chamber   havinn  aa  es- 

teni3fi  about  at  the  watci-'in;  ani  it*.  o[fn  *ttl<:  in  lb<  I'laiir  n(  tbe 
oaler  wait,  the  flooring  of  tlw  vt«»vl  and  iIm        of  the  cakt»i  forniinf 


CT«im  S.-  In  a  :ii'H\itjr  tttTini  lor  niitnl,  <o«I,  and  umiiaT  inut'. :  iai, 
Um  OOnbuutioD.  witA  a  brlt  conv«:jrrr,  <if  a  hop|)cr  loc4,t(-iJ  »iilt  it* 
ddckftrct  outlet  above  ^aid  convryer.  two  slotted  platci  at  «aid  dii- 
cbtri*  mittflC.  one  fixed  and  ifac  otticr  itidablc,  llic  walla  of  the  il«tft 
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ft  ii.vi:li"i-  y^-iW.  3t  rli-iint-Tri!  In. .  it  ni'rf^l  thf  ship's  side  and  con- 
nri;<-ii  ii<  tu<-  uiMri  t-J^c  ul  ihr  r^ttriiicd  tup  ot  ia.d  catini;  anU  fr>tiu- 
inv  ^  'A  ..ir  I  tight  chaml>er  ovcrhaneanc  the  ODcn  udc  ot  tbe  CAl>io<. 
ami  a  iir.  i^ilcr  MHEaaded  hf  tk»  iAorioi  Md  mwtU4  m  ft  beanss 
at  Ok  r>.:r  tfftll  ot  iIm  illWb  ■wftiif  lor  niBtiiif  uM  fro^rikr. 
Two  L3ai:ti», 


firitisb  pttentt  compiled  hy  Edwards  &  Cd,  dortcrcd  pfttcot 
agents  and  engineers,  Chancery  Laoa  Statkm  Cbanib«rt»  Lon- 
don. W,  C 


groinelrical  ixi* 
L.rss.  the  blades 


SlKhW    rKoI'i.I.I.KKS.    lA.NS.  ETC. 
R<»A  1  11,  (  AKlJil  * 

Ik   T<rf\    ;ir;-;»c;;tr--   Iiav-M)c   I.U.'.t-  rirrt    iit  tliv 

rf  t  I'.-  .ir..!  a-.;  vu'.j tr-l         -.riiv-  .  .:  •ir.fcV.-d  t-  th 

.11  r-    :  1  - 1 .    1 ;  ■.  uii.'t-'i    i;  i:-.     t  .i    thii-    .:.t/i'_  r    a>-- 1 1  l.f    a«.^^    l>f    t"-lC  J'Ti^ 

pciltr.  »i>  th^t  Uit  ir  rd^'.-'  art.  CJ'ir-n  kj  i-,  li.r  -iitJ;KC  iil  X\-r  (lU'lr* 
19  reduced  in  width  tui*;itils  fl-.r  .*-htrt,  Al.rrc  tl.ry  xie  aupfKirttd  wit.'nn 
notches  Cormc'  ni  'Ji<   "n'-  "i  ■■■     I  Jii-  in*rniion  :a  »ta:«d  to  lie 

ap|)|icablv  to  ;»ropelUi<  i«r  iurui  or  aiannc  pr j^i'iUion*  u  well  as  to 


of  i!^r  f iinilnutiMi.-  lirt^*.  ci>rr<4[H^iitiitg  i<>  tli<  «iitU  iii>nc  t^y  the  engine. 
1%  added  duriog  the  third  »iage  nl  the  cyclt.  Tin-  turt.ii  ci.  iii(>rc!-tsor,  ar- 
Tanicrd  f  r.fi  <m  tr.  the  (Irjvnui  turLin<r  to  balniu •-"rd  pTrM'jrz.  ii  pro- 
vsdr-l  A  i«  rE  T.i^'ji!  tii^tnn  acj  iiiini^nr  vl  ;iniiitr:.  itltti  voAtcr 

I*   licit  V  cir  .l   .1.   ';'"-'y-      1 1;   Tills  ,   In       i  .j   < ,  it:i[i[r».A...ii   ifc  *t)-orhed. 

Ihc  canijiTtsstd  ^ir  pat-*c>  tfafuiigh  the  pijif*  tA  tht-  rr>;t'iie(ator  and 
Ibeii  an  automaliL'  rcculating  valve  to  liic  lurhine.  Vhe  combustible 
giM-h  atr  tr-tTt>.lucru  liuir.  ihc  annuiar  chamirr*  Ihroiigii  opcutngs 
in  tlic  urfiing,  And  tUr  tcnttKt*tLirc  ;<>  <t-.illKiriitl]r  high  for  igiittioo 
to  be  spontaneoMs.  Th«r  exbauMing  mixture  of  air  and  combuttioo 
products  at  a  high  temperature  pauei  bjr  a  pipe  to  tbe  regencntor, 
ami  Uacfc  p4iti  wnth  iu  heat  to  tbe  incorainc  air.  The  form  of 
the  Kfcn^nitoir  snd  the  Mttked  «l  inuulcrrinc  Iic«k  may  b«  v«rl*d. 
Liquid  «r  ^mmu  MHbaitMt  Ii  dnwa  frooB  •  r««ervoir  and  comprciMd 
I'r  a  puntifi.  and  i>  foTced  tbroui^  inp«  in  the  interior  o<  tlic  rcgenenunr, 
ttlTi-K-  tt  !•  vaEt'triicd  if  nccetsary,  and  heated. 

j.H.ii      SHil>"    lil  l.KHKAnS:  COMPARTIAEKT5.    J.  J.  F. 

\MiK!.V\S,  iM.U  t  llAKI.;t)\.  1.o\!h>\, 

I  nil  »jVTtii;nt  dcd.-*  r\trnii  riKht  acion  the  ship,  one  being  abuve. 

l  '.lir  <i''ici  i>i-',ij-M  th-  i«;i('rlirK  'Ihe  lower  dccit  in  ir?iiv<:ti  L<r  car- 
rud  dnwii  to  the  wt^rs  of  tbe  vrv<r1  (r>  mrri  lower  deck  Mfinger. 

in  ftdd^Uon,  leosimduwl  watetiight  h  .ui  .  .iit«  m  Atied,  pvtiul  bolh- 


>•  • 

\ 

f 

\ 

t 

1 

o  j  o 'T]  fj> 

tl^.— SHIK.   G.  B.  HUNTER.  WALLSEND  O.V-TVNE. 

8«eti«ml  *Mp«  trt  contiiucttd  wiib  deiKlublc  buoyant  ride  |ierti«A> 
enefidinc  to  the  bottom  of  the  bull,  to  ii<UM  ihrm  for  puuw  through 
lock*  and  ronalx  of  nnallcr  dtineniEioni  tun  the  ship*.  The  ¥ridlh 
tl  tha  maul  poriiont  of  tbe  hull  »  detemined  hj  the  anilablr  width 
of  tbe  canal*  and  lock*,  the  aiitr*  atr  tloprd  to  cotrra^mnd  with  thr 
lock  wall*,  ami  the  hottani  i%  made  ilotiblr  an^l  utiliicd  for  watrr  ba'. 
last.  The  side  portions  are  adapted  to  furm  water-baMa»t  tanks,  b.kI 
also  to  be  detached  when  it  ia  dcaircd  to  float  the  vcticl  In  KCIiont 
IhiouKh  the  lock.  The  mIb  furtt  tt  tiM  iW»  If*  ttmffnUr  tf 
cured  hy  bolts,  rivet*,  etc.,  the  vafWU  (im  Bclag  mfUMM  wlm 
required  by  careeninc. 

t*,»7«.  ELASTIC-FLUID  TURBINES.  C  WEDBXIND.  »r. 
JEAN  SUR  MER,  FRANCE. 

The  aiianMnnent  deacribed  cotntmae*  charsinc  apparaiaa,  eaptsaion 
cluMibers,  and  noialea  ada|><rd  to  ilrliver  the  prodiKl«  of  comli'istion  of 
my  CO*nlM«llbl«  n«  to  the  tilade  passac^s  of  a  parallel-flow  turbine.  Air 
b  rtllliHt><  10  Uie  eh  3 ririni;  chamber  by  a  pipe, 


lii-i'U  bejnjr  workril  lietwreri  the  watrrliai-l  dccii^,  1  lt<-  '';i,t:cs  at  the 
*:>lr^  may  be  utilized  as  coal  btinkeriw  The  confttructaou  nt*r  be  ap- 
i>lird  tn  haiikshtps  aixi  craiaei%  and  to  nuil  and  pu*en|er  eeaieli. 

LOCNE.  clRiSSjy!*""^         HUBER.    WEIDBKBACH,  CO- 
!■  a  rfiip  vMi  ■  III  fcoWf,  fesvlat  a  iiiiWBiiilf^i 
t  «r  Mifm  brmdih  iteiting  el  a  flalMMfe  1 


evus-^  — siiirs    a.  ri. 

Thr  hi,:!  t,  I.tiih  wnl,  a 

-lldf.  I'lr  ^rttlLili  n('  which 

s".dc  t.'iar.  al  rijjht  anitlr*  x- 
irrr  htllc  W'th  any  rt:t;cd 
iitTiiuhi  (ir  sitiuou*  line*  *1 


1A\  I-  k.  NK.U  CAS  I  LE  UN  1  VNK. 
■  nvitinii'ii!  imdri  vt.itrt  jit  iiirrijon  'in  each 
i(  eirat'  T  diir,(!rn:ciii  (vara-Icl  tct  thr  ithi}/l 
t(.  Hti  l  11  Mnno(>ily  cijrveti  »u  as  lo  inter* 
^u'vrririii,  I  hr  piu)r»;»)on  may  extend  in 
nil  the  ves*rl.  ot  it  luay  be  vi>n- 


[ii  certain  pAit*  Ihr  diHrr-r  t  f.  rip*  of  projection*  may  be  made 
intejirallv  with,  or  attached  lu,  the  hml  Thry  may  be  hollow  and  built 
up  of  plates;  in  smaller  vtb^cIi,  pneumalicalljr-innated  projection*  can 
be  UM-u.  Thejr  majr  be  wholly  or  partly  filled  with  cork,  wooil,  or  any 
■olid  Of  lM|tiid  t^llmc,  TItrv  act  at  aliflencrt  lo  the  bull  agaiait  hogging, 
logging  and  rriK-hiii;  ^traitit. 

S4.iw.-i>R  I  \- 1 N  r.-r.  FA  K  FOR  SCREW  PROPBtXERS.  E. 
HASSON,  GRAVEU.NES.  FRANCE. 


RolaiM  to  tho  aroimlttea  of  aaviaaUe 
tht  itoAnf-bovn  for  the  i>ropclltr  fuilt 


ol  dni  «ta«  la  wMcb 
\mS  iridk  Iho  ihaito 


from  one  <ir  rntfr  <  l-..intlii-fs.    'I'ur  tm\rLi*c  itii-a. 
COIubufclion    clLini^H-n-,    nhicli    arr    cun-triKtrd  it 
and  arr  of  any  nuitablc  ahnpe.    The  sccurinff  plat<  r 


of  tiieli  cttamuers  are  ^vuupcd  round  the  cnargin^  ainiaratiri 

and  m;iy  picltK 


water  nay  be  eirculate<rin  the  caung  chamber*  anJ  m^iy  pTC»ti>cc  steam. 
A  hollow  needle,  operated  by  a  hand  wheel,  rrffulatet  the  tiiH-tiing.  and 
the  mvtall  norzle  at  the  tip  of  the  needle  is  itself  regulated  hy  another 
needle  worked  by  a  wheel.  Steam  (r>tni  the  water  jacket  enters  and 
naaists  tbe  gas  in  the  Dotxlei. 


ta.If.l  ELASTIC  Fl.inil  TI^KIUNE.S 
AM)  C.  C.  CA/ZANE  SWtt.XA.  IIAEV 

In     a    tfis    tii:hi:ir.    iiliiuiH[.|u-{  i*     .tii     tt  ca-.Mrd 

foI'>>wine  cycle:   <l)  isothermal  comprcuion;  [Z 

?reMure  io  a  rcgcanalor^  U>  iHhrnnnl  cnpMM 
4)  coolmg  at  coaaiaai  ftMMWt  la  tht  n^pMcni 


C^HEEEr.  AVEEEINO. 

Ih-ounh  the 


rotatinit  in  tubes  open  to  the  watf. 
bv  a  sprocket  whfef  Tirovidrd 


hcaung  at  eonMani      above  which  are  Atte« 
a  to  a  tachhw;  lad     hr  an  aiimiablc  hcftri 
hint  naosr     foolilep  Morfai^  AH 


The  tnerhnnism.  whirh  U  drnrrn 
h  crnrk*  and  pedals,  cn-nsistt  of  bevel 
1  tniuns.  ilrivjns  a  v-f^r  ii;  ?ha(l.  IioMtcd  in  a  I'iNc.  and  a  horirontal  shaft, 
(liiuutth   hevri   jr^r  1  lie    iuti  i/oiital   bhalt   tk  Hiyuitlrd   in  beatings 

above  which  are  Atted  Inspection  itooro.    The  vertical  shaft  is  carried 
hcftrjnc  tcfnlated  hr  icffcwi  isodto  the  tahek  i 
'     art  MUitr  rtiltr  or  hi 
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With  ihe  sailing  from  IIoiik  Kiuig  on  Jiiiic  j  of  tlu-  Mcaiii- 
!ihip  Tenyo  Maru,  aiiU  the  appriwhing  completion  of  her 
sislcr  ship,  Chiyo  Mam,  there  has  been  begun  a  new  service 
to  San  i-'ranciscu  of  Ihc  Toyo  Risen  Kaisha  (Oriental  Steam- 
^hi|>  Company).  These  two  ships,  ami  u  third  now  buildinK, 
are  the  largest  ever  built  in  Japan,  and  arc  the  first  io  built  to 
be  t'ltted  with  steant  turbine<i.  They  are  of  about  13.5UO  tons 
({foss  register,  and  arc  propelled  by  triple  screws,  each 
actuated  by  a  turbine  of  the  Parwn*  type.  The  central  screw 
i»  operated  by  a  high-pressure  turbine  with  a  rotor  76  inches 
ill  iliametiT.    The  two  low-pressure  rotors  are  106  incht.-s  in 


The  auxiliary  engines  in  the  engine  mcin  are  in  nearly  all 
cases  lined  in  duplicate  as  a  protection  aKainst  possible  break- 
down. There  arc  in  all  twenty-eight  sets  of  pumps,  three 
evaporators  and  one  duplex  distiller.  TIk'  electric  generating 
plant  con>ists  of  two  75-kilowatl  dynamos  driven  by  com- 
pound engines.  The  wiring  is  done  on  the  double  distribution 
box  system,  and  arranged  so  as  to  be  accessible  in  all  parts 
of  the  ship. 

These  vessels  have  a  length  over  all  of  575  feet;  a  length  • 
between  |H-rpendicidars  of  550  feet;  and  a  molded  beam  of 
(>3  feet.   The  depth  molded  to  upper  deck  is  38  feet  6  inches. 


lUt  ft*    IIOIKI:  l>tlk(<    tllPLt   BCHW  tTKAMSnir  TtKVO  UAtXt. 


diameter  and  o])erntc  the  side  screws.  Each  shaft  has  a 
diameter  of  Ij  1/16  inches.  The  reversing  turbines,  which  arc 
•if  ample  power  to  assure  cAicient  niaiieiiverinx.  are,  as  usual, 
incorporated  in  the  low-pressure  casings.  The  turbines  are 
<lcsigncd  for  a  working  boiler  pressure  of  iHo  pounds  per 
square  inch,  and  will  develop  about  17.0UO  horsepower  at  a 
s|H-ed  of  270  revolutions  per  niinntc.  This  is  expected  to 
give  the  ships  a  tri-il  .speed  of  jo  knoi.s  and  a  contiimous  sea 
speed  of  18  knots.  The  propellers  are  threc-bladed  and  of 
small  diameter. 

The  steam  generating  plant  consists  of  thirteen  single- 
ended  Scotch  bnilerii,  with  a  diameter  of  15  feet  9  iiK-lies  and 
a  length  of  11  feet  6  inches.  Each  lioiler  has  four  Morison 
suspension  furnaces,  and  is  operated  under  llowdcn's  forced 
draft.  The  .iggregale  healing  surface  is  yjM-o  square  feet,  or 
2.21  fret  per  designed  indicated  horsepower.  The  boilers  are 
arranged  in  two  compartments,  separated  b)  watertight  bulk- 
heads, and  each  set  discliarges  the  products  of  combustion 
into  a  funnel  of  elliptical  shape,  having  major  and  minor 
axes  I2<^  and  p'/j  feel,  resiicctivcly.    Liquid  fuel  will  h<-  used 


and  416  feet  6  inches  to  shelter  deck.  The  height  between  these 
two  decks  is  thus  seen  to  be  S  feet.  From  the  shelter  to  the 
protiieiiade  deck  the  height  is  9  feet:  from  the  promenade  to 
the  Imat  deck  it  is  also  9  feet.  With  a  maximiun  draft  of  Jt 
feet  8  inches  Ihc  displacement  is  21,650  tons. 

Provision  is  nt;iile  for  275  first  class  passengers,  54  inter- 
mediate passengers  and  8uo  in  the  steerage.  As  these  ships 
arc  to  be  operated  in  large  measure  in  tropical  waters  and  on 
a  long  run.  the  greatest  attention  has  licen  paid  to  the  ar- 
rangement of  the  quarters  for  these  various  grades  of  pas- 
sengers. Among  other  things  is  the  provision  of  ample  prom- 
enade space  and  liltcral  proportions  in  Ihe  living  quarters. 
The  ventilation  system  is  said  to  be  such  as  to  insure  fresh 
air.  no  matter  what  the  weather.  Each  room  is  fitted  with 
an  electric  fan  and  electric  lights  while  the  system  of  heating 
may  be  controlled  by  each  pa«.senger  in  his  own  state  room. 

The  two  upper  decks  (boat  and  promenade)  arc  devoted 
entirely  to  first  class  accomnio<lations.  The  shelter  deck  is  the 
weather  deck,  and  carries  cargo  gear  at  the  forward  and  after 
ends.    Amidships,  under  a  deckhouse  280  feet  long,  arc  the 
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drsl  class  cabins  and  dining  saloon.  On  the  upper  deck  arc 
quarters  for  the  intermediate  passengers,  with  a  few  first 
class  cabins  amidiships.  The  main  and  lower  decks  are  filled 
lurKely  for  carK»  stowage.  The  top  of  the  shaft  tunnels  forms 
lilt-  lower  deck  and  bottom  of  the  alter  holds. 

The  first  class  passengers  are  accommodated  in  ninety-six 
slate  rooms,  in  nearly  all  of  which  the  (^fool  head  room  rules. 
On  the  promenade  deck  arc  four  suites,  containing  in  each 
case  bed  room,  parlor,  ttath  room  and  toilet.  In  addition  lo 
these  suites  arc  several  so-called  family  rooms,  containing  two 
beds  and  one  sofa,  the  lalirr  britiK  >o  arrauKed  thai  il  m.iy  be 
u>ed  as  another  berth.  Karh  of  these  family  rmims  is  en  suite 
with  another  room,  which  can  he  used  as  a  sitting  room,  and 
is  provided  with  ample  closet  s|Kice.  Inner  rtnuns  have  been 
avoided  except  on  the  upper  deck,  where  the  slate  rooms  have 
only  one  berth.  In  the  furnishinK  of  the  r<xims,  brass  and 
mahogany  has'e  been  used  extensively,  and  all  of  the  appoint- 
ments have  been  designed  with  an  eye  lo  their  artistic  quali- 
ties. .Ml  the  passageway*  and  alcoves  in  the  first  class  accom- 
modations are  liled  with  patent  india  rubber. 


The  intermciliatc  passengers  arc  quartered  in  two-berth 
rooms,  which  are  simply  but  comfortably  furni'^hed,  and  are 
provideil  with  efik'ient  heating  and  ventilation.  These  pas- 
sengers have  a  large  dinnig  saloon,  a  ladies'  room  and  a 
smoking  rui>ni.  I  he  Japanoe  steerage  is  forward  and  the 
Chinese  steerage  aft  on  the  mam  deck.  The  ventilation  and 
HJtnitation  are  carefully  provided  for,  and  in  cold  weather  the 
steerages  are  heated  by  the  iherinoiaiik  system. 

The  purser  and  bureau  of  ittquiry  are  located  on  the  shelter 
deck,  at  the  after  end  of  which  is  a  hospital  and  dispensary. 
On  the  upper  deck  is  a  printing  office,  from  which  will  be 
published  a  daily  (laper  containing  news  received  by  the  wire- 
less telegraph  equipment.  1  he  commissary  departments  are 
very  elaborate,  electricity  playing  an  important  part.  The 
refrigerating  plant  insures  a  constant  supply  of  fresh  food. 
There  arc  separate  galleys  for  the  Chinese  and  Japanese  steer- 
age passengers. 

I'or  the  carrying  of  cargo  the  ship  has  six  holds  of  nearly 
equ.il  capacity,  reached  by  eight  hatchways  Fach  hatchway 
is  provided  with  twvi  winches  furni.shed  by  Oarke,  Chapman  & 
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Company.  There  arc  in  addition  two  25-ton  derricks  for  the 
handling  of  heavy  weights.  Twin  capstans  arc  filtnl  at  the 
forward  and  after  ends  of  the  shelter  deck.  The  anchor 
cables  are  iji  inches  in  diameter,  and  operate  four  ffall  patent 
.ttocklcss  anchors.    The  anchor.^  and  cables  weigh  go  toni. 


i. 


There  is  telephonic  connection  between  all  workinit  parts  of 
the  ship.  The  watertight  doors  to  the  numerous  bulkheads 
arc  installed  on  the  "Long-Arm"  system  and  in  an  emergency 
can  all  be  closed  simultaneously  from  the  bridge. 

.\mong  the  other  features  might  be  mentioned  a  welt- 
equipped  gj-mnasium,  a  nursery,  an  auxiliary  saloon,  where 
private  )>arties  can  l>e  given,  a  dark  room,  a  dancing  floor  on 
the  after-part  of  one  of  the  decks,  with  the  piano  at  con- 
venient command,  a  lounging  room  where  both  coiTeie  and 
cigars  may  be  enjoyed,  and  the  usual  public  rooms  to  be  found 
<in  all  vessel*  of  the  present  day. 

.\ll  three  ships  are  products  of  the  Mitsubishi  Dockyard  & 
Knginc  Works,  at  Nagasaki,  and  have  been  built  to  conform 
with  the  requirements  of  IJoyd'.s  and  of  the  Japanese  govern- 
ment fas  .luxiliary  cruisers).  The  turbines  for  the  first  two 
vessels  have  been  constnicte<l  by  the  Parsons  Marine  Steam 
Turbine  Company,  Wallsend-on-Tyne.  The  turbines  for  the 
third  vessel  are  being  constructed  by  the  Mitsubishi  Company 
under  license. 

The  keel  of  the  Tenyo  Maru  was  laid  in  November.  1905, 
but  delays  in  the  transfer  of  raw  materials  from  Hngland 
held  her  back  for  possibly  six  months.  About  8.000  tons  of 
steel  were  worked  into  her  before  launching,  which. makes  her 
the  heaviest  ship  ever  launched  in  Japan,  or  into  the  P.irifie 
or  Tiidian  Ocean.  She  is  the  largest  merchant  steamer 
launched  into  these  oceans,  and  also  the  largest  turbine-driven 
passenger  steamer  built  outside  of  flrcat  Britain.  Each  ship 
has  been  so  designed  as  to  be  used  as  an  .lUxiliary  cruiser  in 
case  of  war,  the  armament  to  consist  of  six  6-ineh.  ten  j-inch 
aitd  (our  machine  guns. 


iTtui  vuw  or  tcBvo  tun  om  in*  ways. 


The  report  of  the  Bureau  of  Navigation  of  the  IVpart- 
incnt  of  Cnmnierce  and  IjilKir  shows  that  during  the  month 
of  April  there  were  constructed  in  the  United  States  Itj 
steam  and  sailing  vessel-,  aggregating  (\\.l7ft  gross  tons.  Fight 
of  these  vessels,  of  which  live  were  on  the  Great  Ijikes.  ac- 
count for  4<>.l.i.>  tons  or  7.1  iK'rceni  of  the  total.  Kive  of  these 
vessels,  including  the  three  largest,  were  built  nn  the  Great 
l.;ikes.  while  two  were  built  on  the  Delaware  River  and  one 
at  San  Krancisco.  In  the  total  list  the  steel  >leamers  account 
for  sixteen  vessels  of  Si.si7  gross  tons,  or  an  aver.ige  of  3,264. 
I'Vir  May  the  figures  were  116  vessels  and  Jl^ot  tons,  of 
which  ten  steel  steamers  accounted  for  43  9S-'  tons. 
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A  pew  CONSTRUCTIVE  DETAILS.  j|4  inclMs  long.  TIm  center  line  of  the  bon 

tncTACU  iiAun  Am  nofwum  mmm.  ttem  h  6  feet  M  *t/S$  indMst  vat  tnm  At 

Thew  two  itcna  an  tifliilu  in  tpplicMkm,  tliM^  dif-  ship,  and  s  feet  Tfi  ndm  above  the  baie  1 

ferent  in  detail  Hie  ^ecladc  frame  of  the  Btcamaldpa  19  indies  long. 


ol  the  ionvaffd 
line  at  die 
Hda  boa*  H 


U*tkm  and  Cthmibim  it  made  of  caat  ataci,  and  the  roMglb 


(To  it  CmOhM.} 


:   V,             1:1  •  ..4..-;-— -yC-;-., 
 — i-j-i  1/  j 


TM  afaerjiciB  ruMBi  fw  tawmtn  anpfekr,  a*  nta  atakimnv  raneiw. 


casting  weighed  about  21,000  pounds.  The  center  line  of  the 
l)oss  for  the  propeller  shaft  is  8  icct  6  inchei  from  the  center 
line  of  the  ship,  and  is  2  feet  3  inches  below  the  bottom  oi  the 
central  part  of  the  casting,  which  is  s  feet  6  inches  deep.  The 
fore«and-ait  length  of  the  catting  proper  i*  a  feet  7  inches  at 
lite  center  line,  and  s  feet  9  indies  at  Hm  bon;  tiic  intctme- 
diaie  aectiati  baa  a  fore-and-aft  dimeniion  of  18  indiM,  the 
boK  bat  a  diameter  aft  of  36  inches,  and  forwmfd  of  ^Hi 
inehes. 

The  after  struts  on  the  battleship  Ohio  are  of  east  steel,  and 

wri^li  rach  iff  lo  poiirul*  I  II.-  i  -.'iiicr  "i  the  boss  is  8  feet  ,1 
inrhes  al>0' i  •he  base  hi  1:  oi  llu  slup,  and  1.1  feet  nut  from 
ihe  crr.-'  i  '.:•■<■  The  bo«s  has  a  length  of  .1  feet  ir  iiirhr« 
Tb'-  iipp-  r  3nd  Unver  arm*  of  the  «fr«t  are  %imibr  in  «eflion 
nifn-iinnc  l6  by  7'S  inches.  '  tiwn  in  t!ie  >(•«■  mii.tI  vic.v 
The  center  line  of  the  Iciwer  aim  meets  the  center  line  of  the 
ship  S  feet  T^i  inrhr;  al>n\  e  the  base  line. 

The  struts  of  the  sheathed,  semi-protrctcd  crniscr  Tifrr-mn 
arc  shown   in  another  drawinft     They   .nre  of  niaiiji m-s?- 


e.  the  after  strata  weighing  7.623  pounds  eadi.  and  the 
forward  slrais  3407  pontida  eticli.  The  after  stmts  have  a 
seelloa  in  each  arm  measuring  MS  bgr  4  inches,  and  the  for- 
ward slmt*  ta  by  3  inchci,  each  being  an  elongated  egg- 

<hapei1  form  The  center  line  of  the  bo«  at  the  after  stmt  is 
r  feci  inches  out  from  the  center  h'ne  of  the  ship,  and  s 
feet  6       inches  above  the  base  line.  This  boss  is  9  (eel 


SAIL  MAKING. 

The  setiinx  of  topsails  is  almost  a  chapter  in  itself,  so  fevr 
realize  the  imtiorlatice  of  knowing  how  to  set  topsails.  After 
setting  the  maiiuaii,  mtny  skippers  will  looae  oat  the  topiMl 
'and  (i)  sheet  It  ont  to  end  .of  gafF;  <a)  hoist  it  np  as  far  as 
possible,  and  {$}  try  to  tnetc  it  down,  which  after  the  first 
two  operations  is  simply  an  impossibility  and  carniot  be  m- 
COmpHshed.  Referring  to  Fig.  16.  remember  that  a  jib-headed 
topsail  is  a  triantnilar  s.nil.  the  same  as  a  jib.  The  topsail 
should  hi-  set  as  follows:  (1)  Ilni'-t  ail:  12^  la.  k  .{...vn  - 
md  the  fsi-k  .sbnitld  .always  be  pro.  i<i<  <l  witl;  ;t  e  i.<il  stnui.; 
purchase:  that  is,  a  reef  Inokle  purcha-i-  1  1  Irn  1.  rl  il.'wri  ;il  tlic 
wnch,  if  there  is  one  on  the  mast  fo'  sm  h  ih  iimim-s  and  Usi 
.  it  should  be  sheeted  out.  The  s.iil  should  be  so  hoisted 
ami  tackol  doivn  that  when  sheeted  out  the  clew  is  exactly 
in  a  right  atijjle  drawn  from  the  end  of  the  gaff  to  the  top- 
mast, as  indicated  by  line  marke^l  .-f  (Fig.  16).  If  tlie  sail  is 
hoisted  so  high  on  the  topmast  that  when  slicked  ont  the  dew 
is  above  the  line  A.  the  sheet  pulls  down  the  leach,  and  not 
only  malEes  a  tight  kacfa,  hut  the  foot  Is  not  taoti  and  will 
always  low  away  to  leewnrd.  We  very  often  have  eonpfaunta 
that  the  toot  Is  too  long  and  they  cannot  get  h  to  set  This  is 
the  reason: 

If  the  sail  is  not  hoisted  high  enntigli  the  opposite  occurs, 
and  the  foot  is  Kw  tight  and  the  leach  slack  (Figs.  17  and  iS). 
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If  wc  were  to  ask  a  sailing  master  to  haul  the  jib  sheet  taut 
before  the  jib  was  hoisted  to  its  place,  very  probably  he  wotild 
laugh  at  us  and  say  it  was  an  impossible  thing  to  do.  So  it  is 
with  the  to|Kail.  It  is  a  triangular  sail,  the  same  ai  the  jib, 
and  should  be  stretched  on  its  luff  before  it  is  pulled  out  on 
the  shret.  The  object  to  be  attained  in  setting  the  topsail  is  to 
put  an  equal  strain  on  all  three  sides  of  the  sail. 

It  makes  no  difference  if  the  topsail  is  cut  with  cloths 
parallel  to  the  leach  or  at  right  angles  to  leach  and  foot,  the 
greatest  stretch  in  a  topsail  comes  on  the  line  F  to  B,  Fig.  19, 
as  this  is  directly  on  a  diagonal  of  the  cloth,  and  gives  easily 
to  a  strain,  so  if  the  sail  he  sheeted  out  too  far  or  loo  hard  by 
the  sheet,  the  clew  B,  instead  of  being  at  its  designed  point,  is 
extemled  to  a  point  represented  by  G,  Fig.  19,  and  the  sail  is 
pulled  out  of  shape.  If  the  sail  be  hoisted  to  point  A,  then 
tacked  down  to  |>c>int  C,  when  the  purchase  is  put  on  the  sheet, 
the  leach  and  fool  will  take  an  equal  strain  and  the  diagonal 
/■  to  H  will  not  Im:  over-stretrhcd,  and  the  topsail  will  fit  and 
set.  It  is  a  difficult  mailer  to  tell  exactly  when  the  sail  is 
hoisted  tn  the  prnt>cr  height  on  the  lopniast,  and  it  is  belter 
to  make  several  attempts  and  get  it  right  than  go  ahead  and 
spoil  it  and  have  an  unsatisfactory  »ail  or  blame  the  sailmaker. 
Kilher  go  aloft  on  llie  mast-head  and  see  that  the  clew  B  is 
on  a  right  angle  from  mast  to  end  of  gaff,  or,  what  is  better, 
go  off  a  little  distance  from  the  y.icht  in  a  small  boat,  and  at 
a  point  at  a  right  angle  to  the  yacht,  when  you  can  always  sec 
if  the  sail  is  at  its  proiier  height  in  relation  to  the  right  angle. 
Then  yon  will  have  a  satisfactory  SJiil.  and  save  yourself  and 
the  sailmaker  a  li>l  of  annoyance.  The  restdt  will  more  than 
repay  the  trouble  taken.  By  doing  this  you  get  the  posiiinn  of 
the  distance  the  tack  comes  below  the  jaws  of  the  gaff,  after 
which  you  can  set  the  I'ipsail  without  trouble.  W'c  have  so 
many  complaints  that  the  foot  of  a  topsail  will  not  stand  flat, 
hut  flow  off  from  the  gaff,  and  it  is  always  caused  by  setting 
the  topsail  too  high. 

When  the  sail  is  new,  remember  that  >our  mainsail  is  new. 


The  peak  is  stretching  up  and  the  t<»psail  stretches  out.  Con- 
siderable allowance  has  to  be  made  in  sail  for  this  stretching, 
and  the  topsail  is  considerably  smaller  than  the  space  it  is 
finally  intended  to  fill,  and  care  must  be  taken  to  see  that  it  is 
set  in  the  proper  pr>sition  at  first.  The  mainsail  will  stretch 
up.  Conse4)uently,  the  allowance  for  stretch  on  mainsail  must 
be  taken  into  consideration,  and  whatever  the  mainsail  goes  up 


TKB  K'lK-H'SIK    tALIlt    1AUKW1IVA    IW   WIMDWAIIl  WOBK. 
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»o  the  whole  tops.-iil  will  go  Hp  with  it.  In  adtjitiun,  some 
allowance  i«  niadt-  for  stretch  im  luff  <if  tiipsail,  90  it  will  not 
do  10  hfii^t  (lie  sail  tw"  l)l<Kks  over  a  new  <.Kim  ;.il  (See  plan 
of  tn:)iiis,til  and  (oiisail  fr>r  new  sails,  witli  allowance  for 
sln-tch  of  IkiIIi  sails,  l-'i((  jo  1  Here  cau  be  iieen  the  position 
of  these  soils  as  (hc>-  slioukl  b«  set  by  the  dotted  lines,  which 

_  V 


--.I 


represent  the  new  sails,  with  proper  aHowanoe  made  for 

sirclching. 

N'ow,  lit  If-  lake  llie  foresail.  I  have  taken  the  rig  of  a 
scliooiu  r  to  illiisunii  <lu-  x-lliiiK  "f  suils  It  i^  a  siranKC  fact 
that,  a«  a  rule,  the  praili^t  is  l  i  s<  1  ilie  |hak  of  the  main- 
sail cniHlt,'!!.  and  to  iii\arial>l>  lAeisel  the  pe.lk  of  the  fore- 
sail. The  foresail  is  a  tail,  narrow  s.iil,  and  the  hi'oni  and 
guff  ari'  n  latnefy  liiclil  sjiats  as  eomiwred  with  the  main,  and 
it  is  a  eery  eass  ni;iiter    .  si  I  tin-  peak  1oi<  hifih     \Vc  want  to 

angiRcst  the  following  practice  in  setting  the  foresail:  Tfae 
luff  or  hoiM  shoald  he  set  to  its  proper  height  with  «aff  hm^- 
ill]!  at  alwul  a  rntht  angle  to  the  tnast.  Refer  to  Fijg.  21,  with 
luff  act  as  niggeited  ahore.  There  should  come  a  fair  amonnt 
nf  strain  nn  (tie  diagonBl.  Snppoiie  that  the  lopping  lift  has 
I»ccfi  sladicfl.  Now  make  the  forisheet  faM.  After  (he  sheet 
is  '>eli«yecl,  peak  the  s.iil  up  iiiilil  it  lu  eoitii  s  piTte.  lly  snionth 
and  tiat  in  it"  ailer  p;irt  it  le;ieh.  Ity  siiiinj;  the  sail  in  this 
nianiier  yon  <t>i  not  in  .  r-et  llie  peak 

.\s  1  have  sa-d.  iln  fore-ail.  «iih  its  1i.K.m  and  naff,  is  liKlit, 
ail. I  II  1-  .1  very  la-y  iiialier  li>  <ni  tvel  it.  If  the  sail  is  set 
without  belaying  the  sheet,  it  may  l»c  very  easily  overset,  as 
•Jlown  by  dotted  lines  itt  Fig.  21,  and     result  will  be  (hat  the 


sail,  iniitead  of  heine  >iire<i.3  out  flat  an!  -him  i'Ii,  uill 
from  the  end  of  jjalT,  .mil  iIh'  ]t^arh  will  l>.  :-.  inrfecl 
the  gaff  will  have  a  ii  uli  ■1,  t'l  ^uinj;  1:^  i  1  leeward,  <>o  much 
so  that  i!  will  1>c  imp.i.^il.le  ii.  n.akc  a  topsail  stand  on  it  with- 
out 111  riip  ;i;l  sli  luiiii;  .1  dooided  tendency  to  flap.  The  gaff. 
swiiiRitig  off  so  far.  causes  the  upper  part  of  topsail  to  be 
right  in  the  wind.  The  over-peaking  of  foresail  also  throws 
the  topsail  almost  completely  out,  »s  the  distance  from  tnast 
to  end  of  gaflf  is  thereby  shortened  (lines  A-B  and  A'-B''}  so 
mtich  that  it  is  impoesible  to  sheet  the  topaaiL  We  have  often 
compfauma  of  the  fercaail  Mretefains  tip  ao  much  that  th^  end 
of  the  (air  when  tacking  foala  the  aprtatg  alajr,  when  in  reality 
the  fact  is  that  h  has  been  simply  a  matter  of  aelting  the  peale 
too  hi^  We  have  often  been  called  on  board  a  yacht  to 
look  at  the  foresail,  and  on  having  the  sail  properly  set  we 
hiiil  111.  Mil  .  f  the  gaff  will  clear  the  tpring  stay  from  i& 
iiiehes  to  2  feei. 

\Ve  have,  to  a  very  gf' ■<•  '  si  iii  nierri me  the  dlfTieiilty  in 
setting  he..id»ails  by  fitting  the  luff  with  .^leel  wire  rope  in 
place  of  the  hemp  holt  rope.  Often  the  case  will  be  that  the 
leach  of  a  jib  is  too  free  and  is  inclined  to  whip.  If  fitted 
with  a  hemp  hiff  rope  it  is  more  than  likely  that  the  sail  h 
not  properly  hoisted,  and  often  a  pull  on  the  halyard  will 
remedy  thia  fault,  but  the  extra  pnll  on  the  halyard  thoutd  not 
he  taken  until  the  sheet  haa  bean  slacked,  aa  h  ia  impoaiible  to 
get  the  hill  to  it*  right  place  ndcr  these  conditiiiaa,  for  the 
same  reaaon  as  I  have  aitcady  espliddcd  in  Kgard  to  Ac 
gaff  tqpaail  Acela.  Alaoof  creatioqMwtaiKieiatheleadfrftlie 
sheet 


rt«.  lOb— rvM  uses  show  iiui.   tatta  um*  mipw 

SAIL  mm  Ulttt  Am  nair  «n. 


Great  care  should  he  taken  hi  pUmnmg  head  sails,  particu* 
Inrly  in  regard  to  bcatioii  of  clew.  Head  sails  have  preiented 

the  hardest  prohlem  that  the  sail  maker  has  had  to  solve.  Me 
not  otdy  has  had  to  w-ork  out  the  proWcm  of  m.iking  the  sail, 
bnl  he  ti.i-  .il  .  Ill  to  »-ork  out  with  the  designer  tin  pi  1  per 
proportion^  .i  headsail  should  Ik-  in  order  to  <lo  itu  Li  st 
work.  .My  personal  e.\|Hrienee  has  laiiKht  ine  that  the  1.  st 
headsjiils  are  those  that  are  cut  with  hi^h  clews,  both  in  the 
jib  and  forcslaysail.  The  position  of  the  clew  should  l>e  so 
located  that  the  le^  of  the  sheet  will  be  to  a  point  on  deck, 
or  at  the  rail,  that  la  not  only  going  to  be  convenient,  but  ibo 
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it  must,  above  all,  be  so  located  that  the  sail  will  do  its  best 
and  most  efficient  work. 

On  the  small-class  yachts  it  is  an  easy  matter  to  get  the 
proper  locaiioti  of  ihc  jib  sheet  leaders  in  the  following 
SBMner:  Moitt  tiw  jib  to  iu  proper  lidght  on  the  Inll,  itnd  Iqr 
«  tenporJiiy  ahcct  iutemd  in  fhe  clew  of  the  fail  lead  tMa 
aft  to  a  point  on  rail  ao  tint  jfon  are  bringing:  an  exact,  even 
Btraiii  on  both  kach  and  foot  Now,  by  going  jtttt  a  trifle 
further  aft  with  your  sheet,  you  relieve  the  strain  on  leach  of 
sail.  insurinR  a  K<">d,  free  leach.  The  sail  when  filled  with 
wind  will  rise  a  little  above  tin-  lini:  i.if  tlic  [tnut  fust  found 
ThU  plan  works  in  all  head<ails.  Im:  tin-  s.aino  ui<a  o(  tlic  lead 
of  the  sheet  i;-,  setting  topsails  will  fi  it  work  out  1:1  licadsails. 
ns  the  point  of  contact  of  the  sheet  to  deck  or  rail  is  not  on  a 
right  angle  to  the  stay. 

On  larger  craft,  when  it  is  not  practical  to  linil  the  true  lead 
as  above,  it  will  be  found  necessary  to  locate  the  leads  frown 
the  lait  plan.  As  can  be  seen  by  referrinit  to  Fig.  22,  a  plan  . 
that  works  out  ail  right  for  a  forcstaysaii  and  jib  will  not 
apply  to  a  Jiblopsail,  The  sheet  for  the  jibtopsail  will  lead 
M  near^  a  right  angle  fnnn  tiie  ttaj,  inter«Mtin(  the  clew  of 
the  sail  As  the  Jiblnpaail  ahcct  can  Ha  iMfied  fore  or  aft  on 
the  deck,  this  can  be  aidJtiited  to  fet  both  leach  anil  foot  to 


•.iHUil  as  ilcsircd,  Thi.-  location  for  forcMayjiiil  and  jib  shwl 
can  .iIno  be  found  liy  dr,iwinK  3  liiir  (he  |il;ni.  Hlartin);  tr<im 
|ioinl  .1  tVni.  23  )  a;  the  lulT,  and  intciscciing  the  clew  of  the 
s.iil  .It  C'-  This  point  .•{  should  be  .ihout  one-third  of  the  dis 
laiii-p  of  luff  from  tack.  Where  tliis  line  ends  00  the  deck  at  i: 
will  tie  the  correct  place  for  the  Ic.ids  of  forcstaysaii,  and 
where  it  ends  at  rail  E  lor  the  jib. 

Another  important  point  in  headsaiU  is  to  tiie  (treat  care  in 
<Ut>t)(<Hii|r  thcRi.  that  they  will  not  he  too  larce  tot  the  spaces 
ih^v  nil ;  that  is,  to  avoid  having  one  hcadsail  overlap  another. 


The  forcstaysaii  should  not  be  longer  on  the  foot  than  the 
distance  from  the  stay  to  the  mast.  The  clew  should  not  come 
aft  of  the  mast  In  facl.  if  the  clew  in  Licking  swings  entirely 
clear  of  the  mast,  the  sail  will  do  belter  work  The  jib  should 
overlap  the  forcMaysail  only  a  very  little,  as  the  hilfs  and 


teach  near  the  heads  or  upper  porta  are  cmniiiff  doae  to  aicli 
other,  and  the  wind,  paasug  f  roai  the  oitter  sail,  will  strike  the 

one  next  aft  and  cause  it  to  lift  front  the  lee  side.  wtiKh,  of 

course,  is  to  be  avoided 

Balloon  skills,  also,  should  cot  l>e  cut  too  large,  especially  a 
balloon  jibiopsail  My  experience  has  been  li.it  »cry  often 
ihe  best  work  of  a  ballotin  jibtopsail  can  be  ba<1  !■  n  t  ^vtng 
It  too  much  lap  by  the  mast,  or  having  its  I  ■  t  ut  •  1  l  >w. 
If  this  sail  is  too  long  on  the  (o->t  it  is  impOssiWc  h>  trim  it 
<o  as  to  avoid  a  considerable  curve  to  the  fool,  which  will  have 
a  tendency  I"  cause  the  current  of  wind  to  flow  back  onto  the 
lee  side  of  the  .ifler  lower  .sails,  a  ondltion  certainly  to  be 
avoided.  Many  racuig  men  differ  as  to  the  sice  of  the  spinnaker; 
but  the  majority  do  not  want  tide  loo  Urge,  and  I  agree  with 
them  on  this  point.  I  believe  it  has  been  dcmonitralcd  in  our 
restricted  daiaea,  where  the  spimwiKr  can  be  of  only  a  certain 
arta,  as  presrHbed  by  the  rale,  that  by  havinf  the  boom  set 
from  5  to  6  fret  ah^ve  the  deck,  and  the  sail  hoisted  to  the  top 
•if  !ho  ni,ist.  .ind  tli/  t  :  '  sail  well  above  water,  better  rc- 
suUs  .ire  attained  \h.\u  !,>  using  a  shorter  boom  set  near  Ihe 
"lock,  and  the  foot  of  the  sail  close  to  Ihc  water. 

So  tar.  what  we  have  had  to  ^av  alHiut  sail*  and  sailin.ikinn 
has  applied  only  10  sails  of  the  fore  and  aft  rig  It  is  not  «ht 
purpose  in  tlii>  arlicle  to  Ri>  into  a  deseripiioii  of  irthcr  rigs.  ,vs 
it  is  for  the  luiiefil  of  the  yachtsman  of  to-day  that  we  have 
written  what  we  have  on  the  subject,  and  the  fore-and-aft  rig 
is  the  only  one  that  will  interest  hhn.  The  forr-and-aft  rig  has 
become  universal  with  yachtsmen,  en  account  of  its  luperior 
windward  work;  and  it  is  alio  nmcli  hanger  and  wore  eoslly 
managed  than  other  rigs ;  bat  there  are  other  rigs  that  are  also 
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faat  for  windwud  wMfc.  It  ronst  not  Im  taieeii  for  grastcdtfaat 
tiie  sloop  or  lehoiMier  rig  is  away  and  bfjrond  all  qaettion 
fssirr  ill  windward  woric  than  all  othwi.  It  imqt  Im  it  nu- 
prisitiK  siatemcnt  to  some  who  read  these  lines  to  learn  tint  a 

jtreat  many  5<iuarc-ri>ipri'd  vi-s^els  arc  remarkably  fast  in  wind- 
ward work.  While  the  sniiare-rigger  may  not  point  as  near 
the  wind  a?  the  forr  and  aftrr,  ^ti'l  there  arc  rinny  tlint  have 
made  rcmnrkni'li:  r<'v'i;:l-.  in  windward  work.  <Jt  Ihi-  ilitTt-rrtii 
■ujuare  ripN  use  ■•iirl'.  a»  the  full  ii>:K'd  ■-'-ir'.  t'-''  ^ml;.  tin 
brig  and  the  iiermaphrodite  brig  Or  balf-rigged  brig,  the  Utter 
rig;  has  produced  in  the  past  snaoy  fast-SMHng  vciaelti  iMitiQil- 
larly  in  windward  work. 

I  have  known  several  of  these  brigs  that  in  the  open  tn, 
where  they  had  the  chance  to  work  in  tacking,  would  beat  out 
a  fleet  of  foR'Snd-afters  in  a  day's  work  10  nindward.  Tiw 
hero  given  of  the  twigantinc  /oAv  MtDtnntt  (Fig.  us) 
is  an  inslance.  This  brig  tws  shown  marked  windward  aUlity, 
and  poasibty  the  position  of  her  spars  had  a  great  deal  to  do 
with  thii.  In  this  relation  Jet  me  call  alt«Miti<in  to  the  fatt  that 
a  Mjnare-riKRfr,  when  braced  up  as  sharp  as.  po<siWe  on  the 
witid,  presents  an  example  of  our  idea  of  draft  in  fore-and-aft 
sails  from  tin  >  i-: y  position  of  her  yards  in  their  rclaticii  ;r>  tin 
center  line  m  the  ni.Tit,  that  carries  out  in  the  square  :-:\\\  ju-t 
the  same  iJc.i  tli;{t  hmc  iricd  1o  illustrate  in  'In-  for'-  :ni  I- 
aft  tail  That  the  U|>p<r  yards  are  not  braced  to  such  a  sharp 
angle  as  the  tower  yards  gives  the  square  sail  on  each  matt  the 
same  el|$et.or  carve  as  the  najniail  or  forcssit  of  a  schooner. 

To  illnstnte;   Suppose  we  were  on  Hat  ragral  yanl  and 


make  the  windward  work  in  leas  thne.  If  the  sails  are  kept 
fall  the  boat  twill  fairly  work  out  to  timidward  sidewa^;  hat 
if  held  loo  or  pointed  too  near  to  Ae  wind  will  make 
some  consideraMe  leeway.  The  baiVentine  is  also  a  good  rig 
for  windward  work.  I  do  not  mean  to  make  the  slatcmeni 
that  the  square  lig  is  as  good  as  or  the  equal  of  the  fore-and- 
11!  nt  that  many  square-rigged  v.  .  ..  K  are  remarkably  fast 
Ml  windward  work  is  thr  fsrt  Tlir-  f m  .ind-af!  riij  presents 
ni.iin,    advantages,  it  >ini;>ii.'f    .i:.A   mw-'v.   niorr"  easily 

handled,  and  needs  fewer  men  than  the  other  rigs,  i  here  arc 
also  the  lateen  mA  lug  rigs. 

The  handling  and  care  of  sails  is  a  very  iniportatit  item. 
'It  has  always  been  the  custom  to  haul  sails  out  cn  the  bonm 

and  gaff  and  make  them  fast  to  the  sport  permanently.  The 
mainsail  and  foresail  on  a  yocht  slionid  be  slacked  in  on  tlie 
boom  and  gaff  whsn  not  k  use.  If  the  sail  is  af  all  damp  or 

wet,  it  puts  an  undue  strain  on  the  head  and  foot  ropes,  and 

if  allowed  to  stand  in  this  condition  until  it  dries,  or  for  some 
time,  it  becomes  stretched,  which  should  not  be  allowed  to 
li.ipi«':.:  -..'if-.-       -Lvk  th.   ':is!:!i)a>       X'Vtv  .•in1    <i  the 

.'.irT,  ."lid  .slack  up  tiic  .ju;liiu!  nu  In/-  uhen  iurliii^;  v.-.v  vjil, 
hat  it  may  dry  out  without  beinij  su:u:i>'.'.  .\U  i  in 
"jrliug  sails  it  is  a  custom  to  roll  the  sail  np  tight  ami  %t\ag 
I  his  should  be  avoided.  The  sail,  as  it  is  lowered  down, 
•ihould  be  folded  Imck  and  forth  ncrojs  the  lop  of  the  boom, 
and  .secured  uith  the  s.iil  stops.  The  stops  .>.lujtild  not  be  pot  ' 
between  the  foot  rope  and  the  boom,  but  should  pass  over  the  • 
gaff  and  under  the  faoooL  If  placed  between  the- foot  rope 


n«.  St.— MIL  *um  «r  trc  n'tcHAriiBsaiTS  «•  ■*tr>«Kie  johh  Mcaentcrr. 


li>okinK  down  on  tin-  l<>»vr  yards  in  succession,  wc  would  sec 
that  they  are  m>t  braced  alike,  tmt  as  seen  in  the  illustratiim 
iif  the  iMitKi  nlim  hUiclul  Kmcry  .\lso  it  will  he  >ccn  thai 
llie»e  .sails  present  a  series  of  curves;  and  could  they  be  made 
wKh  the  same  care  and  handled  with  the  same  skill  as  the  sails 
on  a  yacht,  they  would  prove  snrprisingly  fast  in  windward 
work  It  is  a  fact  that,  while  the  square-rigger  will  not  point 
«o  high  or  so  near  the  wind  as  the  fore^nd^af ler,  the  reaching 
ilttaKiy  of  her  sails  prodnces  a  very  fact  vessel,  md  she  makes 
up  in  reaching  what  she  lasto  im  polntiiv.  Herein  lays  a  point 
that  every  amateur  shouM  note.  It  is  almost  a  nnhrersal  fanh 
that  the  amateur  will  invariably  try  to  point  his  boat  tOO  near 
the  wind  and  starve  her,  whereas,  if  he  vroiikl  only  keep  the 
sails  full  of  wind  the  boat  will  et'cry  time  reach  fatter,  and 


and  the  l<r>i>ni.  the  stops,  when  pttllcd  taut,  Stretch  the  foot 
rupc.  which  shinild  be  avoided 

Sail*  when  drieil  after  bci' w  ;  i  -^li  v  l.',  Ik-  hoisted,  if  )«>s- 
tible,  to  their  exart  shape,  so  that  all  pans  of  the  canvas  will 
lie  subjeel  tr.  the  same  strain.  Then  all  parts  will  dry  with  an 
isen  strain,  and  should  dry  out  alike.  .'\  Rreat  many  different 
processes  have  been  tried  to  keep  sails  from  mildewing,  sonie 
of  which  arc  very  dctrimctttal  to  the  canvas.  The  best  thing 
for  tww  sails  is  to  soak  them  in  clean  sea  water ;  Imt  the  sails 
should  be  used  for  several  days  before  doing  anything  of  thb 
kind  to  them,  in  order  that  ah  parts  of  the  sails  may  be  aMe 
to  adjust  themselves  to  the  strains  caused  by  the  actual  winds. 
Great  care  should  also  he  used  as  to  what  conditions  a  sail  is 
subject  to  when  first  used.  It  is  better  to  exercise  great 
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patience  in  this  and  give  the  sail  the  bcncRt  of  the  greatett 
care,  as  sail  should  tic  set  the  first  time  only  umirr  the  tnoM 
favorable  conditions,  and  these  are  a  mmliTali-ly  warm  day 
with  liKhl  winds.  Under  no  condition  should  a  «iil  be  reefed 
when  first  »ct,  if  we  expect  l"»  Ret  the  best  out  of  it 

For  niildcw-prnofinK  the  following  formula  will  be  found  to 
be  a  very  good  one  and  will  not  injure  the  canvas :  Dissolve 
1  pound  sulphate  of  zinc  in  40  gallons  of  water;  add  I  pound 
sixJium  carbonate.  When  dissolvcil,  add  3  innice*  tartaric 
acid.  Thit  holds  the  |kirlia11y  >eparnte  tiiu:  carluMialc  without 
neutraliitinK  the  excess  of  the  alkali.  The  canvas  should  be 
soaked  in  this  solution  for  twenty-four  hours.  Then  dry 
without  wringing. 

As  I  have  already  said,  more  poor  sails  arc  made  on  yachts, 
by  improper  or  careless  handlini;.  than  are  made  in  sail  lofts. 
So  I  truM  what  has  been  wrilii-ii  lu  re  ni.iy  Im-  of  liencfu  (o  our 
friends  and  customers,  and,  if  so,  we  shall  feel  that  a  duly  has 
been  accomplished  which,  while  costing  us  no  great  effort, 
may  be  of  value  to  all  who  arc  intcrcslc<l  in  the  sailing  yacht — 
large  or  small. 


ToUlly  Di»m«sted. 

The  illustrations  depict  one  of  the  most  imi(|uc  marine  dis- 
asters of  recent  years.  Tliry  arc  taken  from  photographs  of 
the  dismasted  schooner  Sarah  If.  l.axvrenif.  of  Manasquan, 
N.  J.,  just  after  that  vessel  was  towed  into  Norfolk,  Va.,  by 
the  Unitc<l  States  revenue  cutter  Onondaga,  in  the  Litter  part 
of  January.  The  Lawrence  is  a  four-masted  vessel  of  1,301 
Ions  register,  217  feet  long,  45  feet  wide  and  11)  feet  deep,  and 
carries  a  crew  of  ten  men,  inclndhig  the  captain ;  she  is  one  o( 
the  pioneers  of  the  l.->rge  present-day  fleet  of  monster  coasting 
schooners,  having  \>ccn  litiili  in  1886  at  Bath,  Maine,  and  en- 
gaged in  the  coal-carrying  traile  ever  since. 

While  on  her  way  from  an  eastern  p<irt  to  Newport  News 
she  was  struck  by  the  blizzard  of  Jan.  2,?.  and  leveled  to  the 
deck,  n4it  even  the  slump  of  one  of  her  lofty  masts  projecting 
aliove  the  bulwark''.  When  the  storm  struck,  her  captain, 
one  of  the  ablest  and  most  ex|H'rienced  of  coastwise  navi- 
Rators.  shortened  sail  until  only  the  fore  staysail  was  left, 
and  fnially,  when  it  became  unsafe  to  run  lunger,  anchored  in 
twenty-five  fathoms  of  water  some  j6  miles  to  the  eastward  of 
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Winter  Quarter  Shoal  lightship,  off  the  coast  of  Virginia,  and 
veered  all  the  chain.  The  vessel  was  equipped  with  unusually 
good  ground  tackle,  which  held  her  even  in  that  exposed  po- 
sition, where  the  wind  had  a  clear  sweep  of  more  than  a 
hundred  and  fifty  miles,  and  the  seas  were  breaking  over  her 
liows,  ihouiih  »hc  was  without  cargo  and  high  out  of  the 
water. 

The  sails  were  all  furled,  the  booms  lowered  to  the  deck  to 
relieve  the  tnasts  as  much  as  possible,  and  every  precaution 
taken  to  insure  the  safety  of  the  vessel.  The  wind  and  sea 
were  terrific  in  their  violence,  and  the  «pr:iy  which  was  flying 
froze  wherever  it  struck,  adding  a  wright  of  ice  to  the  already 
overhurdenrd  spars  and  rigging,  uniil,  early  on  Friday  night 
<thc  24th)  the  ve5<;cl  pitched  so  heavily  that  the  rigging  could 
stand  the  strain  no  longer,  and  the  bob.stays  carried  away;  the 
fore  and  main  masts  fell  together,  followed  the  next  minute 
liy  the  two  after  masts  in  succession.  As  the  huge  sticks  fell. 
lh«>'  crushed  everylhing  in  tlieir  path  until  tliey  reached  the 


I 


solid  timbers  of  the  vessel's  hull.  A  great  crescent -sliaped 
bole  was  smashed  in  the  stem,  extending  down  to  the  tran- 
som Ix'ani ;  deck  bouses  were  splintered,  bitts  broken,  rails 
dcmoli»he<l,  and  the  decks  covered  with  an  almost  inextricable 
mass  of  .s|>ars,  sails,  rinming  and  standing  rigging  and  wreck- 
age. The  two  lioats  which  the  schooner  carried  were  also 
destroyed. 

Miraniluusly  no  one  was  injured,  tlie  crew  Iwing  all  below 
decks  except  one  man,  who  contrived  to  reach  the  after  cabin 
companionway  in  time  (o  avoid  being  slriiek  by  the  niasis  in 
their  descent.  The  nu.'ils  were  securely  imbedded  in  the  bul- 
warks and  hull  where  they  struck,  and  the  frightful  conse- 
quences of  having  them  adrift  .ind  rolling  about  rm  the  decks 
were  thus  averted,  but,  shockeil  by  the  terrifying  catastrophe 
and  with  their  lives  now  dependent  only  upon  the  anchor  an<l 
chain,  out  of  sight  of  land,  at  the  very  height  ol  the  stormiest 
season  of  winter,  theirs  was  an  unenviable  lot. 

On  Saturday,  the  Ouondana.  having  herself  ridden  out  the 
gale  off  tlie  Delaware  capes,  was  proceeding  southw.ird,  when 
she  sighted  tlic  Lawri-nctr,  a  strange-looking  craft,  with  her 


huge  black  hull  looming  above  the  horizon.  Coming  up  along- 
side the  schooner,  a  boat  was  lowered,  tliough  a  heavy  sea  was 
still  running,  and  a  hawser  taken  on  board  and  made  fast. 
Upon  going  ahead  the  hawser,  an  1 1 -inch  manila  line,  was 
chafed  in  two  by  the  jagged  pieces  of  bowsprit  projecting 
from  the  Lawri-nfe't  Ikiw.  The  sea  became  rougher,  and 
nothing  more  could  be  done  that  night,  so  the  schooner  was 
anchored  again,  and  the  Onondaga  stood  by  until  daylight  the 
next  morning,  when  the  line  was  run  again,  and  again  chafed 
m  two.  The  scbcioncr's  starboard  anchor  chain  was  then  la- 
Uiriuusly  unshackled,  and  the  hawser  made  fast  to  its  end. 
.'\lter  a  few  minutes  of  pulling,  the  hawser  parted  and  the  tire- 
some work  had  to  Ik-  done  .-mew.  This  time  the  line  held  and 
the  Onondaga  and  her  low  proceeded  toward  the  Chesapeake. 
.Ml  that  day  (Sunday,  j6th)  the  wind  and  .ica  increased,  until 
by  8  o'clock  in  the  evening  it  was  blowing  a  strong  gate,  and 
the  sea  was  ver)-  heavy,  .-\ddcd  to  this,  some  of  the  wreck- 
:igc  hanging  over  the  schooner's  stem  fouled  her  rudder. 


I 


.-uid  it  wa»  only  by  heroic  effort  that  she  could  be  steered  at 
all.  .'\s  it  was,  she  yawi-d  alxiut  in  the  sea  luilil  about  10 
o'clock  the  hawser  parted,  and  the  vessel  was  compelled  to 
anchor  again,  while  the  cutter  stood  by  that  niglit,  all  the 
next  day  and  the  next  night,  waiting  for  the  sea  to  moderate 
•.ufficiently  to  permit  a  Ixvat  to  be  lowered  to  take  the  hawser 
III  the  schooner, 

M  daylight  on  Tncs<lay  morning  the  surf  boat  from  the 
OnoHdat;a  succeeded  in  running  a  line  to  the  Lawrence,  and' 
she  was  takcii  in  tow  once  more.  I'rom  this  on.  the  weather 
conditions  contiuue<l  to  improve,  and  shortly  after  dark  the 
vessels  passed  in  the  Cliesapeakc  Capes,  and  the  Lawrence 
ivn«  anchored  in  Hampton  Roads. 

Shipping  men  in  Norfolk,  where  the  schooner  was  towed 
the  next  day,  say  that  she  was  the  iiKist  completely  disabled 
craft  ever  seen  in  th.it  vicinity,  and  throngs  of  curious  people 
visited  her  while  she  was  at  anchor  in  the  harbor. 

A  certain  number  of  public  vessels  (revenue  cutters)  arc 
designated  to  palrol  the  stormy  parts  of  the  .-Xmerican  coasts 
during  the  winter  months,  to  rentier  assistance,  whenever 
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■leccitsary-  to  distressed  mariners,  and  the  wisdom  of  this  pro- 
vision ha«  perhaps  never  been  more  strikingly  shown  than  in 
(his  case,  whidi  ha«  allraiird  wifjeHtr'ad  .ntteiition,  bolh  in 
maritime  rircles  ,titd  elsewhere.  refln'tiiiK  great  credit  upon 
Lieutenant  At  Lcc.  U.  S.  R.  C.  S ,  who  commanded  the  On- 
tmdoea.  and  upon  the  revenue  cutter  service.  Capciin  Moore 
and  the  crew  of  the  Sarah  II'.  I.trn'rence  expressed  much  ad- 
miration for  what  they  called  the  "liidl-dog  tenacity"  with 
which  the  Onondaga  hung  on  in  the  face  of  many  diflicnitics 
experienced  in  effecting  their  rescue  from  what  wns  indeed  a 
perilous  predic-jment. 


THE  HKATINQ  AND  VENTILATINQ  OP  SHII»S. 
rv  HVUNer  r.  waikkii.  m.  i.  k.  c. 
HEATIJifi  nV  FXECTRICITY, 

.Ml  electrical  heating  ap|uratus  is  based  u|>on  the  fact  that, 
when  an  electric  current  passe.s  through  a  conductor,  heat  is 
liberated  in  direct  proportion  to  the  resi«lance  of  the  con- 
ductor and  to  the  square  of  the  .strength  of  the  current.  The 
formula  is  //  =  tRC,  where  //  is  the  quantit>  of  licat  liber- 
ated in  time  t,  C  is  the  current  ••irength  in  amperes,  and  R  is 
the  resistance  of  the  conductor  in  ohms.  The  formula  may 
also  be  written. 

ei 

H  =  ECl,  or  //  =  , 

R 

where  fi  is  the  difference  of  pressure  in  volts  at  the  terminals 
of  the  condnctiir.  Otmieclton  is  made  with  the  thermal  system 
by  the  fact  that  //  is  expressed  in  watl->,  the  i-kctrical  unit  of 
the  rate  of  expenditure  of  energy,  and  that  17.58  watts  e<]uals 
one  B.  T.  U.    This  matter  is  referred  to  again  further  on. 

denting  lakes  place  in  all  forms  of  electrical  apparatus,  in 
cables,  iu  the  conductor*  forming  part  of  the  coils  of  dynamos, 
motors,  etc..  and  also  in  all  forms  of  electric  lamps.  Rut.  in 
the  case  of  cables  and  conductors  forming  pans  of  dynamos 
and  motors,  the  heal  is  kept  as  low  as  possible,  and  iu  the  case 
of  Ianip<,  the  great  object  striven  for  is  to  obtain  as  large  a 
convrr'^ifni  as  po-sible  of  the  heat  waves  into  light  waves.  In 
hentiug  ,'kpparat\is  the  great  object  to  lie  attained  i^  of  courM^ 
heat,  and  therefore  all  electrical  heating  apparatus  i>  dr^igiieil 
with  a  high  resistance,  so  that  as  large  a  (|uantity  of  he,ti  sball 
lie  lilieraled  as  |>ossible,  within  a  given  space. 

l-'Ircirical  healing  ap|>iitatus  ha*  so  far  divided  itself  into  two 
mam  branches,  the  luminous  and  non-luminons.  Luminous 
electrical  heating  apparatus  is  merely  an  extension  of  ibe  well- 
known  electric  incandescent  lamp.  The  current  passing 
through  the  filament  of  such  a  lamp,  it  will  l>e  remembered, 
first  lil>erate»  heat ;  and  if  the  current  is  not  of  a  certain  ilcfinile 
strength,  only  heat  will  be  lilieraled,  and  ihe  lamp  fdameiit  re 
mams  black,  but  it  is  slill  K<viiix  out  some  heal,  ihough  ihe 
pressure  is  too  low  fi>r  the  lamp  in  question  When  the  pres- 
sure aiul  Ihe  teni|H'ralure  arc  a  lillle  higher,  the  lamp  becomes 
rnl,  a  larger  amoiiui  of  heat  is  given  out,  and  the  small  quan- 
tity of  liglil  (MisScssed  by  Ihe  red  rays.  .\s  Ihe  pressure  ami 
the  current  are  increased,  the  lamp  becomes  gradually  brighter, 
ruially  assuming  the  well-known  yellow  tinge,  or.  if  allowed,' 
Inrcomiiig  white  hot  In  all  case*,  however,  whatever  the  color 
of  the  filameut.  and  whatever  Iht-  lemperaliire  to  which  it  may 
be  raiMrd,  llie  whole  of  the  electrical  eiierg)'  ilelivered  to  it 
eventually  becomes  heat,  and  is  delivered  to  the  air  of  Ihe 
room  in  which  the  lamp  is  fixed. 

Under  ordinary  circumstances,  the  carbon  filament  incan- 
descent lamp  converts  from  about  .1  to  5  |>ercent  of  its  heat 
into  tighl,  but  Ihe  lighl  r,iys  are.  so  far  as  is  kmiwn  at  present, 
rei-onverted  into  heat  in  the  room.  The  action  is  the  sime  as 
ihc  action  of  the  sun's  rays  upon  a  greenhouse.  It  is  well 
known  that  it  is  the  lighl  rays  of  the  sun  which  cause  the 


healing  effect  in  the  greenhouse,  very  much  more  largely  than 
the  heat  rays.  Glass  is  transparent  to  light  rays,  and  they 
piiss  through  the  glass  into  Ihe  greenhouse,  as  through  the 
glass  of  the  incandescent  electric  limp,  and  are  converted  into 
heat  waves  011  the  other  side.  In  the  case  of  the  greenliouse. 
as  glasi  resists  the  passage  of  heat  rays  through  it.  the  con- 
verted light  rays  cannot  escape  so  easily  as  they  passed  into 
the  greenhouse,  and  Uie  temperature  is  raised.  Similarly,  the 
light  rays  from  the  incandescent  electric  lamp  become  heat 
rays  on  passing  out  into  the  room,  and  the  remainder  of  the 
electrical  energy  delivered  to  the  filament  becomes  heat  within 
the  tilamcnt  globe,  and  heals  the  globe  in  the  well-known 
manner,  the  heat  lacing  then  transmitted  to  the  air  of  the 
room  ill  the  usual  way. 

Consideration  of  the  two  types  of  healers,  luminous  and 
nnti-luniinoiis.  makes  it  evident  that  where  ioHlinitouj  servuf 
i^  desired,  a  healer  which  depends  on  tlic  setting  up  and  circu- 
lation of  air  currents  passing  through  it  gives  the  best  results. 
If  imnwdiatf  heiil  is  required  the  luminous  radiator  is  prac- 
tically instantaneous.  It  heals  the  person  rather  than  the  air 
in  Ihe  room,  the  latter  being  warmed  only  indirectly  from  the 
healed  surfaces  on  which  the  rays  from  the  radiator  may  fall. 
I'"or  immediate,  localize<l  heat,  for  warming  the  person,  it  has 
no  superi<ir,  and  this  fact  often  permits  the  use  of  electric  heat 
where  it  would  otherwise  be  far  loo  expmsive.  This  distinc- 
tion shonid  be  clearly  emphasized  if  an  intelligent  application 
of  the  two  forms  is  lo  be  made. 


lit-..    19.     i,|iiM-|.AUr    kAUlAIOli    AKdl    WIIKH.       AAmiCS,  I.TII. 


FXFCTRIC   BCATINC   APPLIANCES   ON  SHIPIIO.\RO. 

Recognizing  the  vast  po^sibdities  in  the  appliitilion  of  elec- 
tricity to  healing,  many  manufacturing  electric  miiip;inies  have 
developed  a  v.inely  of  s|>ecial  devices  which  have  already  won 
such  favor  thai  it  .seems  certain  they  will  be  as  commonly 
used  as  the  incandescent  lamp.  A  ship's  lighting  plant,  usually 
of  more  than  .implc  cap-nclly  for  its  intvrinillent  load,  offers  at 
once  an  available  source  of  supply,  which,  utilized  for  cooking 
in  the  galley  or  heating  in  the  staterooms,  would  provide 
numerous  real  and  profitable  conveniences  with  small  increase 
in  cott. 
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'I'lic  electric  heater  is  ideal  for  slatcroom  use.  It  is  com- 
pact and  neat  in  appearance,  niiil  easily  turned  on  and  off,  thus 
admiltiii);  uf  regulaiion  of  temperature  for  each  individual 
room.  Il  connected  by  simple  wiring,  which  is  more  flexible 
than  «icam  piping.  The  wires  take  little  *pacf  anil  can  be  run 
anywhere,  while  «tcam  pipe*  are  bulky  and  apt  to  leak,  and 
necessarily  heat  the  space*  llirotiKh  which  they  pass.  It  is  safe 
to  say  that  the  electric  radiator,  although  deriving  its  heat  in- 
directly from  steam,  is  no  less  cflicicni.  when  the  losses  due  to 
leakage  and  radiation  arc  taken  into  CDnsideration, 


riC    2l>.~6LO«-LAIlr   UtHMIOU  WITH    UtlU*  tTIACMCD. 
GLOW-LAMP  tLXDIATOKS. 

Forms  of  what  arc  termed  Klow-latnp  radiators  are  shown 
in  FiK*.  to  and  ao.  They  arc  now  well  known,  and  con<ist  of 
fnim  two  to  four  specially  nuide  carbon  lilament  incandescent 
lamps,  usually  9  inches  long,  with  a  single  hnr»rsh<)e  filament, 
.approximately  double  the  length  of  the  lamp:  ihe  two.  three 
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or  four  lamps  iK'ing  held  in  some  ornamental  fitting,  usually 
with  a  relicctor  iH-hiiid  them,  and  arranged  to  throw  the  whole 
of  the  rays  from  the  lamp  out  into  the  roont.  The  apparatus 
is  fitted  with  switches,  arranged  to  connect  one,  two,  tlirce  or 
four  lani|»,  as  required,  so  that  the  heat  delivered  to  the  room 
may  be  regulated  within  these  limits.  Fig.  il  shows  one  of 
(he  lamps,  by  the  British  Thomson-Houston  Company,  and 
Pig.  33  shows  King  Edward's  cabin  on  board  the  royal  yacht, 
heated  by  one  <>l  Dowsing's  luminous  r.idialors. 

Some  makers  are  also  providing  electric  radiators  with  glow 
lamps,  of  the  pattern  described,  inside  of  various  inclosures. 
the  appearance  being  very  much  the  same  as  that  of  the  non- 
luminous  radiators  or  convectors  described  further  on.  In  one 
form,  two  or  four  lamps  are  inclosed  inside  a  cylindrical 
copper  or  brass  case,  with  perforations,  the  whole  apparatus 
standing  a  little  off  the  floor.  The  idea  here  is  that  the  air 
passes  uniler  the  apparatus,  up  os'er  the  lamps,  and  out  through 
the  perforations  at  the  top  and  the  side.  This  is  shown  in  Fig. 
23.    Other  forms  are  almost  copies  of  the  non-luminous  ra- 
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AI.»KIT. 

dialors.'.  They  are  rectangular  in  form  and  iiKlose  two  or  four 
lamps  inside  a  framework,  raised  slightly  from  the  flour  by 
feet,  and  the  front  of  the  apparatus  being  closed  by  slips  of 
niliy  .glass,  (he  effect  is  pretty.  There  are  also  other  forms  of 
this  arrangement  on  something  the  same  lines.  The  British 
Prometheus  Company  has  alsd  intriMhiced  glow-lamp  radiators, 
in  which  the  lamps  are  maintained  at  only  red  heat. 


FIQ.   SS. — n(OW.).AMr  lADIATOB. 

THE  ErrtvT  or  the  liciit  kavs. 

It  should  perhaps  be  mentioned.  <■>(  fassanl.  that  it  is  claimed 
by  makers  of  glow  lamp  radiators  that  the  light  niys  issuing 
from  the  glow  lamps  have  an  important  oflice,  and,  in  the 
writer's  view,  this  is  strictly  correct.  It  will  !«  remembered 
thai  while  light  is  made  up  of  the  different  colors  forming 
the  solar  spectrum,  as  we  sec  it  in  the  rainbow,  and  that  the 
rays  forming  the  different  colors  have  different  wave  lengths, 
different  periods  and  different  properties.  'ITius.  the  red  rays 
have  cnmp;iratively  long  waves,  about  double  the  length  of  the 
violet  rays.  ,md  their  property  is  principally  heating.  The 
violet    rays   at   the  opposite   end   of   the   spectrum  have 
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coinparativrly  lihon  wavci,  and  the  principal  property  is  ac- 
tinic or  chemical.  It  is  the  violet  rays  which  are  most  useful 
in  photography. 

Between  the  violet  and  the  red  is  a  long  range  of  rays  of 
different  col<)r>,  whose  propertied  vary,  most  of  them  havinK 
been  thoroughly  worked  out.  Apparently  the  yellow  rays  arc 
tliose  which  do  most  in  the  direction  of  furnishing  light. 
Glass  and  some  other  substances,  the  human  skin  of  the  white 
man  being  one  of  them,  according  to  some  experiments  thnt 
have  been  nude,  are  apparently  transparent  to  the  yelktw  and 
green,  and  some  of  the  other  waves  at  that  end  of  the  spec- 
trum, the  waves  after  passing  through  the  glass  or  the  skin 
being  transformed  into  lieat  waves.  This  has  been  mentioned 
as  the  cause  of  the  heat  produced  in  greenhouses  when  the 
sun  is  bright. 

Mr.  Dowsing's  work  also  in  connection  with  the  use  of  the 
electric  glow  lamp,  of  the  type  described  for  heating,  in  con- 
nection with  therapeutics,  has  shown  that  the  light  waves 
have  a  very  important  effect  upon  the  human  body.  The  elec- 
tric light  bath  is  now  well  known,  and  its  effects  are  produced, 
it  is  believed,  by  the  liK'ht  r.iys  issuing  from  the  lamps,  and 
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not  by  the  heat  rays.  Another  peculiar  feature  about  them 
is.  according  to  Mr.  Dowsing,  that  the  pigment  under  the  skin 
of  the  black  man  is  not  transparent  to  the  light  rays,  Thus, 
one  catmot  give  a  black  man  an  electric  light  bath.  It  does 
him  no  good.  This  would  apparently  be  the  reason  why  the 
black  m.in  can  stand  the  sun's  rays.  It  is  not  the  heat  rays 
which  trouble  the  while  man  so  much  as  the  light  rays,  which 
pass  through  his  skin,  there  becoming  heat;  while  they  do  no! 
pass  through  the  pigment  in  the  black  man's  skin. 

It  will  be  seen  that  this  has  an  important  bearing  upon  the 
question  of  the  wanning  of  living  nxims.  whether  on  shore 
or  afloat.  Everyone  is  familiar  with  the  prejudice,  as  it  is 
thought  to  be.  in  favor  of  a  bright,  glowing  fire;  and  it  is 
not  the  lire  of  red  coals  that  is  liked,  but  one  in  which  white 
or  yellow  flames  are  dancing  around  the  grate  bars.  If  the 
alMive  reasoning  is  correct,  this  tendency,  like  so  many  others, 
is  well  founded,  and  the  light  rays  have  an  important  func- 
tion in  the  matter  of  heating.  If  so,  al>o,  the  luminous  radiator 
should  have  an  im|K>rtant  office  to  fulfil  in  the  pn>blem  of 
heating  saloons,  cabins,  etc.  In  the  writer's  experience,  when 
away  at  sci,  nothing  is  imre  pleasant  than  a  bright  light  in 
the  mess  or  in  one's  cabin,  and  a  bright  radiator  will  prob.ibly 
have  the  same  effect. 

The  lamps  in  c|uesikni  consume  one-<]uarter  of  a  kilowatt 


per  hour.  Iliat  is  to  say,  with  the  usual  loo-volt  service  em- 
ployed on  board  ship,  each  lamp, would  take  3^  amperes;  a 
radiator  of  two  lamps,  suitable  for  a  small  cabin,  3  amperes; 
one  of  four  lamps,  suitable  for  a  larger  cabin,  lu  amperes. 
The  question  of  the  quantity  of  heat  liberated  by  the  radiators 
will  he  dealt  with  further  on. 

NON-LVMINOrS  HFATINC  APPAH.STHS, 

In  the  other  fomis  of  electric  heating  apparatus,  which  are 
very  numerous,  conductors,  or,  a«  it  would  probably  be  more 
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correct  to  call  nuny  of  them,  semi-conductors,  are  arranged 
in  various  forms,  so  that  electric  currents  can  be  delivered 
to  them,  and  so  that  the  comluctors,  or  semi-conductors,  can 
<leliver  their  heat  to  the  air  surrounding  the  ai>p.iratus. 

One  well-known  form  of  non-luminous  radiator,  made 
both  in  .America  and  the  L'nitcd  Kingdom,  is  known  as  the 
Prometheus.  It  consists  of  strips  of  mica,  upon  which  a  con- 
ductor has  been  deposited  in  a  layer  or  Cilm.  The  strips 
of  mica  are  provided  with  clips  at  the  ends,  in  coimecliim  with 
the  powdered  conductor,  and  these  clips  form  the  connection 
to  the  source  of  current.  I'ig  24  shows  the  heating  elements 
llie  mica  strips  with  their  clips,  which  are  called  heating 
elements,  are  built  into  various  forms  of  .ipparatus,  known  as 
"conveclor',"  some  of  which  arc  shown  in  Figs  2$  and  j6. 
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Ill  the  UMial  ;>rr:iiif[rnu'iil  there  are  two  metallic  uprights, 
forming  the  connection  to  the  supply  service,  and  the  heating 
elements  arc  bridged  across  between  the  uprights,  the  whole 
being  inclosed  in«ide  uf  some  ornamental  arrangement,  which 
may  be  cylindrical,  rectangular  or  any  other  convenient  form, 
and  which  usually  has  either  perforations  in  the  body  and  at 
the  top,  or  the  equivalent.  The  whole  apparatus  stands  a 
little  off  the  flour,  the  air  (tasking  under,  up  os°er  the  heating 
elements,  and-oul  into  the  surrounding  ntntosphere. 

Another  form,  made  by  Messrs.  IseiUhal,  consists  of  metallic 
resistance?^,  incloMrd  within  a  substance  which  is  an  insulator, 
and  which  is  aKo  highly  refractory.  The  metallic  resistance  is 
arranged  to  have  low  cn«flicient^,  Itoth  of  expansion  and  of 
increase  of  resistance,  so  that  there  may  be  no  change  in  the 
form  of  the  healing  elements  when  in  use.  The  healing 
elements  arc  sometime*  made  with  rib*,  as  shown  in  Fig.  28, 
and  there  built  up  into  circular  or  rectangular  form*,  as  shown 


riG.  Jt. — iscMTUAL  rijooa-iiiuTisic  ArrAtATua. 

in  Figs.  2fj  to  32.  and  inclosed  in  various  ornamental  devices, 
the  arrangement  being  the  same  as  thai  of  the  Prometheus. 
Other  finns  havr  other  subst.-mces.  .Messrs.  O.  C  Ilawkes. 
l.td ,  I.ondon,  have  a  special  w  ire  which  they  claim  will  stand 
a  temperature  of  i.ooo'  F.  The  Simplex  Electric  Heating 
Company.  Cambridge,  Ma$>s..  uses  conductor  embedded  in  white 
enamel,  which  is  fu«cd  at  high  temperature,  the  enamel  pro- 
viding the  ln>ulalioii  and  al.^fi  being  very  refractory.  The 


riinriilKr   I'nit.  Ouarx   Ennmel  Unit, 
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Gmeral  Electric  Company,  Schenectady,  uses  a  high  resistance 
ronductor,  coiled  into  various  forms,  nnd  covered  with  a 
highly-resisting  quartz  enamel.  Forms  of  these  heating  ele- 
ments are  shown  in  Fig.  Xi-  a"''  a  stateroom  heater  in  Fig.  34. 

(  7  (1  Iw  Conlinui-il.) 


the  United  States  Department  of  Commerce.  In  design  and 
arrangement,  special  attention  has  been  given  to  the  require- 
niciils  of  the  American  emigrant  trade.  The  vessel  will  be 
one  of  the  most  complete  in  this  senice. 

,'\cc<)mnicHl.-ili<<n  i«  provided  fi>r  over  sixty  first  class  fnt- 
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THO  AMERICO-ITALIAN  EnlORANT  STEAMER 
A.NCONA. 

BY  BJENJAUIN  TAYLOK. 

Fjirly  in  January,  Workman,  Clark  &  Company.  Ltd., 
launched  from  ihcir  north  ship>-ard,  Belfast,  the  first  of  two 
steamers  built  by  them  for  the  Italia  Steam  Navigation  Com- 
pany, of  Genoa.  As  the  \essel  left  the  ways,  she  w.i5  named 
AufuHa.  The  new  ship  is  500  feet  in  length,  lias  a  gross  ton- 
nage of  8,goo,  and  has  been  specially  ilo^igned  for  pas>enKrr 
service  between  Genoa,  Naples,  and  New  York.  She  has  been 
built  under  the  special  siiney  of  Lloyd's  and  ihc  Kegisiro 
Italiaiio  for  the  higiiest  class  in  their  registers,  and  also  ful- 
fils all  requirements  of  the  llali:ni  mercantile  marine,  and  of 


scngers  in  •■latcrcHinis  in  the  promenade  deckhouse,  with  a 
large  dining  saloon,  with  music  room  and  lounge  adjoining, 
placed  at  llie  fore  end  of  the  deck  house.  Emigrant  accom- 
modation is  arranged  in  the  bridge  deck  house,  in  the  poop,  and 
on  the  main  and  lower  decks  forward  and  aft.  The  berths  are 
fitle<l  in  blocks,  two  high,  ami  acconinioilxtinn  is  provided  for 
aliiMil  3.500  persons.  Uining  spaces  for  emigrants,  fimiished 
with  Mrong  tables  and  forms,  are  arranged  in  the  bridge  sp.ice 
and  on  the  main  deck  amidships.  The  sanitary  arrangements 
IhroiiKlioiit  the  vessel  have  received  special  consideration.  A 
special  fe.iture  is  the  ventilation  of  every  compartment,  both 
by  natural  and  artificial  means. 
.\  cumplete  installation  of  steam  heating  is  fitted  throughout 
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the  first  class  accommmlation,  captain's,  officers',  and  crew's 
quarters.  A  large  space  has  been  set  apart  on  the  lower  and 
orlop  decks  aft  for  the  storing  and  preservation  of  fresh  meat, 
fish,  butter,  cggi,  and  milk,  and  there  is  an  efficient  installa- 
tion of  rcfriKcratitiK  machinery. 

The  propcllind  machinery  consist*  of  two  three-crank  triple- 
expansion  engines,  driving  twin  screws.  The  cylinders  are  36, 
43  and  71  inches  in  diameter,  respectively,  and  the  stroke  is  4 
feet.  Internal  liners  arc  fitted  to  both  the  high-pressure  and  (he 
intermediate-pressure  cylinders;  and  the  valves  for  controlling 
the  steam  and  exhaust  to  and  from  these  cylinders  are  of  the 
piston  type,  with  adjustable  packing  ring«.  The  low-pressure 
cylinders  are  fitted  with  double-|iortcd  slide  valves  and  im- 
proved balance  pistons.  All  the  hand  gear  for  controlling  and 
ttarting  the  engines  is  conveniently  grouped,  and  arranged  so 
as  to  be  manipulated  from  the  starting  platform.  Direct-act- 
ing engines  of  the  steam  and  hydranlic  type  are  provided  for 
ri'vcrsing  tin-  main  cnKinct.  which  devflop  7.500  horst-powt-r. 

I'hc  condensers  arc  built  independent  of  the  main  engines, 
and  contain  an  exceptionally  large  cooling  surface,  to  deal  effi- 
ciently with  the  exhaust  stctm  passing  from  all  the  machinery 
when  trading  in  tropical  climates.  Two  large  centrifugal 
pumps,  by  the  builders,  are  provided  for  circulating  the  neces- 
sary i-(Hiliii|{  water  thr>>UKh  the  conilensers.  Fdwards'  patent 
air  pumps,  with  the  necessary  feed,  bilge,  and  sanitary  pumps, 
are  worked  by  levers  and  links  off  the  main  engines,  the  two 
latter  pumps  being  of  specially  large  capacity.  The  propellers 
are  of  the  built-up  type,  and  are  fitted  with  blades  of  manga- 
nese bronze. 

The  feeding  of  the  main  and  auxiliary  boilers  is  effected  by 
two  of  Weir's  patent  automatic  feed  purnps,  working  in  con- 
juncliiw  with  a  larwe  feed-water  healer  of  the  same  m.ike.  All 
the  feed  water,  in  passing  to  the  boilers,  is  properly  iihered. 
Independent  pumps  of  Weir's  make  are  provided  for  the 
special  duties  and  requirements  of  the  ship,  including  a  large 
Itallast  pump,  a  fresh  water  pump,  an  auxiliary  feed  pump, 
besides  separate  pumps  for  the  sanitary,  wash-deck,  fire,  and 
other  services. 

The  machinery  for  supplying  electric  current  for  lighting 
the  vessel,  and  for  other  motive  purposes,  consists  of  three  sets 
of  vertical  compound  engines  and  d.vnamos  of  large  capacity, 
the  engines  being  direct-coupled  to  the  dynamos.  In  connec- 
tion with  the  insulated  spaces  for  provisions,  etc.,  a  large  re- 
frigerating plant  is  fitted  up  in  the  main  engine  room,  supplied 
by  J.  &  K.  Mall,  London,  and  worked  on  the  CO,  principle.  All 


the  auxiliary  plant  is  arranged  in  the  main  engine  room,  with 
the  exception  of  the  electric  installation,  which  is  arranged  in 
a  separate  compartment  on  the  lower  deck,  and  is  easily  ac- 
cessible from  the  engine  room. 

There  are  three  large  double-ended  main  boilers,  and  two 
auxiliary  boilers,  all  arranged  to  work  at  a  pressure  of  300 
pounds  per  square  inch.  Each  of  the  main  boilers  has  eight 
furnaces,  provision  being  made  to  .supply  air  under  pressure  on 
Howden's  forceil  draft  system.  Two  large  fans  are  arranged 
in  a  suitable  rcce.ss  in  the  cross  bunker  for  this  purpose.  The 
stokeholds  arc  well  ventilated,  and  arc  fitted  with  all  the  latest 
appliances  for  expeditiously  discharging  the  ashes  overboard. 
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Special  tramway  line*  and  tipping  bogies  are  also  provided,  (or 
rapidly  coiiveyiitK  Ihr  coal  from  the  bimkers,  (or  firing 
purpo»«*. 

The  five  holds,  into  which  the  cargo  space  is  divided,  are 
spacious  and  free  from  dlistruclion,  the  hatches  are  large  and 
easily  accessible,  the  wiiiche*  are  numerous  and  powerful,  and 
the  derricks,  swung  from  the  m:i^\*  and  derrick  post*,  are 
plentiful,  thus  makiriK  >>  |H>>siMr  to  handle  a  full  cargo  in  the 
shortril  possible  time,  and  with  the  leasi  .tmoum  of  labor. 
The  life  1)oals  are  handled  by  W'elin  quadrant  davits. 


IV  not  a  v>erfect  giiv  yet  »ve  c;in  reduce  il»  pres.'-iire  by  causing 
it  to  occupy  successively  larger  votutncs.  The  sXcam,  in  cx- 
piinding,  will  exert  again.st  the  piston  of  the  cylinder  in  which 
the  expansion  is  effected  a  constantly  decreasing  pressure,  and 
this  pressure  can  be  used  for  doing  external  work.  If  the 
pressure  against  the  piston  were  constant,  the  work  done 
would  Iw  the  product  of  the  total  pressure  upon  the  pi>ton  and 
the  distance  through  which  it  travels;  hut  as  the  pressure  is 
constantly  dccre.ismg,  wr  mu*t  obtain  in  some  way  the  aver- 
age or  mean  pressure  acting,  and  multiply  that  by  the  dis- 
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M.ARINII  ENQINC  DESIGN.* 

»l  UIWaKP  M.  HAtiO,    ».  », 

The  object  of  any  heat  engine  is  to  reduce  the  temperature  of 
the  working  lluid,  this  reduction  of  temperature  being  caused 
by  the  conversion  of  potential  energy  into  work.  In  some  re- 
spects the  working  lluid  may  be  likened  to  a  certain  weight  of 
water  falling  ihnnigh  a  certain  height.  A  turbme  may  be 
placed  at  the  foot  of  the  fall,  and  all  of  the  energy  of  the 
water  converted  into  work  in  one  stage.  A  second  turbine  may 
be  used  half  way  down  the  fall,  and  the  tail  water  from  this 
turbine  used  to  run  the  turbme  at  the  foot  of  the  fall;  thus 
converting  the  potential  encrg>'  of  the  water  into  work  in  two 
stages.  Ill  the  muuc  way,  the  conversion  of  potential  energy 
into  work  may  be  divided  into  three,  four,  or  more  stages.  In 
the  heat  engine,  the  r.mgc  of  temperature  through  which  the 
working  fluid  can  fall  is  similar  to  the  head  of  water;  and 
this  range  of  temperature  may  be  divided  into  two.  tliree  or 
four  stages,  a»  may  seem  bent.  When  so  divided,  we  have  com- 
pound, triple,  and  quadruple-expansion  engines.  These  terms 
apply  to  the  number  of  stages  employed — not  to  the  ntimber  of 
cylinders. 

While,  in  the  steam  engine,  the  reduction  of  temperature  of 
the  steam  used  is  the  object  striven  for,  yet  we  are  accus- 
tomed to  deal  with  the  temperature  only  indirectly.  If  the 
steam  is  saturated,  a  given  temperature  of  steam  will  be  ac- 
companied by  a  certain  pressure,  so  that  when  we  reduce  the 
pressure  of  the  steam  as  low  as  possible,  we  arc  also  reducing 
the  temperature.  In  many  ways  it  is  more  convenient  to  deal 
with  the  pressure  <if  the  steam,  but  the  connection  between 
prcs.sure  and  temperature  should  not  be  forgotten 

A  reduction  in  the  pressure  of  a  gas  may  be  obtained  by 
causing  it  to  occupy  a  larger  volume,  and  while  saturated  steam 

*  For  the  ulte  of  simplidlv  the  litl«  of  lliii  article  i*  marimk  kkcini 
Dr«i>'.s,  tiul  il  U  drsOri)  1<i  dirril  ■llrnlivn  a«  orll  to  the  desirability  of 
ftyxicmatie  data-kecpir.;.  \\'h<-nevcf  poKiiiblr,  t-xK-n'tcirntn  and  lactors  of 
Mifctjr  ihould  be  d<'lcTTniiii-d  frtim  data  of  similar  rnKiiu-s  vorlcinn  under 
■4  nrartf  as  pot^iMr  thr  vimr  conditions.  In  this  way  only  can  it  be 
claimed  for  an  cnitine  that  it  it  dftiomj  for  its  work.  Only  tfae  main 
poir.li  of  marine  ensine  deiign  wilt  be  taken  up.  but  the  ptopurttoni  of 
other  parlB  can  be  tKtcrmineU  in  a  nmilar  manner. 


laiicv  moved,  the  result  being  work  done  over  that  distance. 

If  tlie  relation  between  pressure  and  volume  is  one  that  can 
be  expressed  nuthematically.  such  a*,  for  instance,  /'if'i  =  fl^, 
wc  can  obtain  the  average  pressure  ipiite  easily;  but,  unfortu- 
nately, the  relatiiiii  bitween  the  pressure  of  the  steam  and  the 
volume  occupied  In-  it  as  it  passes  through  the  engine  cannot  be 
expressed  in  any  such  simple  way.  In  Fig.  I  are  shown  some 
curves  giving  the  relation  between  steam  pressures  and  vol- 
umes, obtained  from  the  indicator  cards  of  numerous  engine*. 
The  volumes  used  are  the  lotal  volumes  in  the  cylinders  up  to 
cut-off,  including  clearance,  and  the  pressures  arc  the  abso- 
lute pressures  .-it  cut-off.  It  can  easily  be  seen  that  no  two 
engines  would  necessarily  give  the  same  curve  of  relation  of 
pressures  and  volumes. 

Suppo-e  that  we  have  two  engines  with  high-pressure  cyl- 
inders of  the  same  size,  taking  steam  at  the  same  pressure, 
and  the  same  pressure  and  volume  in  each  at  cut-off.  Suppose 
that  the  same  work  is  done  in  etch,  .ind  tlie  mean  back  pres- 
sures arc  the  same  in  each.  The  pressures  at  cut-ofT  in  the 
next,  or  tuedium -pressure,  cylinders  will  depend  upon  what 
ballpens  to  the  steam  in  passing  from  one  cylinder  to  the  other. 
If  the  relative  location  of  cylinders  is  different,  so  that  the 
steam  has  tn  pass  throngli  longer  pipes  in  one  case  than  in 
the  other;  if  the  steam  speeds  used  arc  different ;  if  one  pipe  is 
lieltrr  prcitix-lcd  frutn  radiation  than  the  <ither;— Ihe  pres- 
sures at  cut-off  will  Iw  ilifTcreiit  in  the  next  cylinders;  so  we 
cannot  obtain  any  one  curve  th.it  will  give  the  relation  be- 
tween pressure  and  volume  f<ir  all  engines. 

The  curves  j,  3.  4  and  5.  given  in  Fig.  I,  arc  (or  the  type  of 
engine  usual  upon  the  ships  of  the  merchant  marine  The 
engine  of  a  pumping  plant,  where  every  effort  is  made  to  get 
an  economical  engine  by  using  jackets,  rcheaters,  etc,  will 
give  a  curve  like  t ;  while  the  engine  of  a  naval  vessel  may  lie 
in  the  region  of  curve  6.  Tliese  curves  give  the  relation  be- 
tween pressure  and  volume  ratio*;  the  unit  pressure  and  vol- 
ume licing  th.it  at  cut-off  in  the  high-pressure  cylinder.  In 
using  such  as  curve  for  engine  design  it  is  liest,  wherever  pos- 
sible, to  derive  the  curve  from  an  engine  similar  to  the  one 
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projected,  bat  if  no  Mich  data  are  at  faand.  a  curve  can  be 
chMcn  from  the  region  of  curves  a,  $,  A  Uid  5,  in  Fig.  t. 

Ciirvt:  3  is  for  a  qiiadniplc  expansion  engine  in  wiridl  the 
strum  spifil*  varied  from  7.000  to  11,000  feet  per  IBWnitc; 
("iir\c  4  IN  lor  .1  naval  engine,  wliose  data  arc  given  in  Carda 
1-  aiul  11  Tilt  ^u•a^l  speeds  hc-r«  varied  inrni  8,000  to  IJ^SOO 
Icct  p<T  ni!i;,ii.  II'.  ni.irc  iITki.-..-.  .-nnuu-*  willi  the  lower 
steam  ^pn'l>  will  pri>li;i'.lv  lu-  in  mi>;:!K uli.ir.d  of  curves 
2  and  3,  while  higher  sli  nu  -pti<l>  and  1  linvrr  e rticitiiey  will 
cause  them  to  lie  in  the  neighborhood  of  curves  4  and  S.  The 
way  in  which  such  curvca  can  lie  nicd  for  pnrpoMt  of  design 
will  be  explained  later  on. 


CirUXI>Elt  OIMENSIOMC 

There  are  ccrlaia  data  which  must  be  available  before  a  start 
can  be  made  upon  the  design  of  aagr  engine.  It  b  nnial  to 
give  the  desired  indicated  horKVOver,  the  boikr  »reiaatCh  the 

piston  speed  and  the  nmiberof  aqamsions.  The  pislea  q^ccdt 

for  engines  of  the  merchant  marine  ttsually  range  from  600  feet 

pi-r  iiiimito  to  i.cxK)  feet  pi-r  minute.  The  higher  the  piston 
spitil  ihc  more  attintimi  ihe  engine  will  require;  the  greater 
will  be  the  Inll  for  ^^•p:lir^,  ;iinl  ilie  shorter  will  be  the  engine's 
life.  The  nnniber  ot  exp;iiisions  to  be  used  for  a  given  boiler 
pressure  will  he  determined  by  experience,  and  will  be  a 
cumpromise  between  the  number  which  will  give  the  greatest 
economy  and  that  which  will  give  the  engine  of  I 
The  formula  for  indicated  horsepower  is 


J3.0OO 


where  ^  is  tlie  mean  unit  premne  actinK  iqioa  an  area  a, 
throm^  a  diManee  «f  shi»  or  the  pMoa  apeed;  f  la  the  leagtli 
of  stroke  in  feet,  and  «  is  the  xcvotulioni  per 
ferring  to  the  dau  snppoecd  to  be  avaifaMci  it  will  be  seen  that 
the  unknovms  are 

/.  J3L  A  X  Sl^aoo 
 (a) 


As  stated  111  f I  re.  work  i<  derived  from  >bc  ■■l.  :un  by  rc- 
dttdng  its  ti  niperature  by  mean*  of  e>.i>an*..in  ;  llie  mcre.ise  jti 
volinne  ami  ili  crease  in  temperature  heiuK  ai  i  o:iip.iiui  d  by  a 
(leoreaiie  in  pressure.  Tlie  iictiul  rate  ai  which  the  pressure 
decreases  cannot  be  L-t.il'.'l  in  iny  simple  form,  but  it  is  usual 
and  pjnvenient  to  assume  the  relation  between  pretsnre  and 
vohmic  to  be  given  by  the  formula  Pt  Vt  =  PV  =  constant ; 
the  character  of  the  curve  being  that  shown  in  Figs,  i  and  2. 
Tlie  deviation  of  the  actual  rate  from  the  asswned  rate,  and 
certain  losaes,  are  allotmd  for  hr  using  a  design  faetor  derived 
from  engines  in  use.  The  design  bctor  5  for  the  encfaie 
whose  dau  are  given  ia  Cards  L  and  IL  1*  o^fh  >ad  ia  ob- 
tained by  dividing  the  area  incloced  in  the  doited  lineB  of 
l-ig.  2  by  the  area  alurx. 

The  mean  pressure  exerted  upon  an  unit  area  while  the  Steam 
is  e\)Kinr|ui^  from  an  initial  pressure  P,  and  VOluuM  &t,  iO  the 
volume  u-t',  will  be  given  by  the  formula 


The  proof  of  tliis  can  be  found  in  any  beolc  oa  thermo- 
dynamiea.  The  theoretical  mean  effective  pressure  wiH  be 


C3) 


-P, 


(4) 


and  Ihc  actual  mean  efiectivc  pressure  to  be  expected  in  the 
engine  will  be 
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F. 


This  ATfiPin  (s)  will  be  the  ^  of  (a),  w  tlvt  Um  Tfihtt  ol 
^  ootr  ranainiiic  unknewii  «  cm  found.  Thia  <  «]D  te 
the  arai  of  the  cylinder  of  the  (mglc'Staigr  exfMiuioii  engine, 

or  tlic  area  of  the  low-pn-ssure  cyUndcr  of  any  cngiffle  wliere 
tlic  rxpan^ioti  t>t  reiluotion  of  tcin|>eratiirc  is  effeelcd  in  more 
than  one  *tn(i«.  In  order  i  ■  :  il  i-,  ii  i  nly  lu  ccisary  to 
remember  that  in  order  to  prwiiKc  t';t<,  dcntd  ituJkatcd  horse- 
power, starting  with  steam  of  a  siven  pressure  and  expandinij 
it  a  certain  number  of  times,  a  certain  weight  or  volume  of 
steam  will  have  to  be  used.  After  this  steam  has  been  ex- 
panded the  chosen  number  of  times,  it  will  occupjr  A  definite 
volume,  irrespective  of  the  nnmbcr  of  stages  of  flqMllrion, md 
tint  fmal  volume  will  be  the  trolttme  of  the  low-iiramre  cyfin- 
der  Thereforct 

t.  H.  P.  X  yifioa 
W~»  .  (•) 

P.S  X  UFP 

A  liiw-prcssure  cylindir  IiaviriR  born  provi<ie<1  of  sufficient 
capacity  to  allow  for  the  desired  expansion  ot  the  weight  ol 
steam  neccuaiy  ID  produce  the  desired  indicated  iiorsepowcr, 
the  next  sl^  is  to  peovide  a  cylinder  of  sufficient  size  to  take 
in  the  neceasuy  amount  of  «ieam  from  the  boiler.  As  ii  is 
dciinbfc  that  tome  portion  of  the  total  expansion  should  talce 
place  in  thit  cylinder,  it  .will  not  take  iteam  from  the  boilet 
dtttinc  ili  fuN  itrolw,  but  win  cut  oil  eDauntmication  at  i 
fraction  of  the  atroke.  The  miRdwr  «l  cxpanaiooa 
finat  wilnme  of  iiaam 
«-  


initial  volume  of  steam 
of  L.  P.  <9l  X  etioke 


LP 


aica  of  H.  P.  CTLXaidceXftactlMi  ofcm^ 
Therefore, 

LP 

Br-  . 


—  (r) 

If  tiM  exp;insion  takca  place  in  one  cylhider,  or  in  a  aingle* 
elafc  engine,  then 

UP  I 
HP-ir,  and     —  ■  —5 

.met  the  cut-off  fraction  will  be  the  reciprocal  of  the  nmnber  of 

expansions. 

Between  the  high-pressure  cylinder  .nnil  the  low-pressure 
Cjriioder  we  c^^n  put  as  ni  iny  cylinders  as  is  thought  advisable. 
The  iramber  will  not  affect  materially  the  totti  power  de- 
veloped, but  will  merely  divide  the  expaniion  into  a<i  m.my 
stages  as  i*  necessary  for  economical  use  of  the  steam  The 
sicca  of  tiicsc  inlernediate  cylindcrst.  and  the  cut-offs  in  ail 
grUndera  except  the  Ugk-preaaure  cylinder,  will  affect  only  the 
distribution  of  work  amouff  the  cylinders. 

The  reason  for  using  two  or  more  shii^es  for  the  expansion 
of  the  steam  is  to  avi>i(l  the  Ii)s>  by  initial  condens.iti«n  that 
occurs  when  the  rnnRe  of  temperature  in  one  cylinder  is  more 
iban  75  or  80  degrees  F.  In  a  double  acting  engine,  at  the 
beginning  of  the  stroke,  there  is  upon  one  side  of  the  piston, 
steam  M  the  temperature  of  the  source  of  "-upply,  .ind  on  the 
•iihtT.  steam  :il  the  ictiipenilute  of  exhaust  As  the  piston 
moves,  the  hinh-lrnipciaturc  steam  comes  in  contact  with  a 
portion  of  the  cylinder  wall  which  just  previously  has  been 
in  contact  w  ith  the  low-tcmper.iture  steam,  and  CDodansatiOD 
results.  It  is  to  reduce  this  diScrence  of  tenqieratnrek  and  the 
consequent  condensation,  that  the  range  of  temperature  In  one 
cylinder  is  liaHled  by  dtviding  the  lolal  expansion  into  two 


or  more  stages.  Thus  the  number  ui  ••tnses  will  depend  upon 
the  to:al  range  of  Icini'iT.ilnri-.  or  iipi'ii  the  initial  pressure 
of  the  steam  to  be  used  Im  I'.ible  I  arc  shown  the  values  of 
t]iedlllerenl4M»illlies  for  mcr.  ham  engiaeiaad  naval « 
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The  stroke  has  usually  some  one  of  tile  following  values: 
18,  2i,  24,  af,  3f>,  33. 3»,  J9, 4>>  45. 4>.  54.  <Sok  tt.  or  72  inches. 
The  ordfaiuy  nefdiaBt  enguie  wiU  fatve  one  of  the  above 
valnes  of  smIk.  ncamt  the  sviitre  root  of  (be  pndnet  of  the 
diancten  of  the  high-prea«ure  and  tew-prcsmrcfgrlindcrs.  In 
navat  engines  the  atrolce  wiU  be  test  than  this,  in  extreme 
cases  being  only  50  percent  of  the  above  value.  On  the  other 
hand,  in  slow-running,  economical  freight  sieamcr  engines,  it 
will  be  greater  by  10  to  15  percent. 

The  proper  diameter  for  the  intermciliitie-prcssure  cylinder 
or  cylinders,  and  the  cut-off  in  the  mean-pressure  aii  i  low- 
jiressure  cylinders,  will  be  chosen  to  give  a  good  distribution 
•if  wtirk  among  the  cylinders.  In  order  to  make  this  choice 
with  intellijjejue.  the  ilala  obtained  from  engines  in  service 
should  he  worked  up  in  such  a  way  as  to  be  readily  used-  A 
system  of  data  keeping  which  has  been  found  to  gifc  good 
reanitt  deals  with  the  fbllowiiy  quaatitiea  and  rdation*:  Tlie 
curve  ol  relation  between  oit-off  greianrea  and  tolnl 
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at  CQt-off  in  the  different  QliiiOcrs  (sec  curve  d/f.  Fig.  2) ;  lite 
drop  Dh  from  the  initial  pressure  to  the  cul-ofT  pre»»ure  in  the 
high-pressure  cylinder;  the  mean  back  preMnre  in  each  cylin- 
der, Bh,  Bm,  P^i  the  dn>p  from  tlie  meaa  back  pressure  of  one 
cylinder  ta  the  CMit-oS  prctnire  of  the  next  ■nmiiriiling,  Dm  and 
Di;  the  nbtlm  between  die  mean  effective  pKSMUe  of  tiw 
iiigii-ffeiaiirc  iaUaitor  esrd  UEP^  and  dM  nctn  effective 
prcwm  &  of  a  card  rJefg,  wMch  aannnea  tiiat  tlic  ftcmn 
cnlers  at  the  ent-off  pves^ure  and  expands  with  PV  as  cowtant, 


WtiUi  u. 


UEP^ 


the  relation  between  tlie  MEP  of  tltc  mean-pressure  and  low- 
i>r<.'snirc  cy:iii'J<.'r  imHcator  catdt  Bfld  tbe  cifcctlve  cnt-Alf 
pressures  in  those  cylinders. 

UEPn,  MEPi 
 hm    -  A. 

Sm  4 

'litis  dat.i  can  be  kept  on  a  card  similar  to  th.it  »hown  in 
Card  and  when  worked  ufi,  as  shown  in  Card  !!•  on  the 
hack  of  tibe  ear^  die  necessary  Victors  and  relations  will  be 

Then  are  varions  ways  of  getting  the  drsign  factor  F.  In 
this  igpsteni  of  data  keeping  the  engine  is  not  dtarscd  with  the 
loia  of  presMiie  that  occtirs  between  the  boiler  and  the  engine, 
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as  this  will  vary  with  the  relative  location  ol  engine  and 
boilers,  steam  speeds  used  and  genend  layout  Of  pipint.  The 
vahies  given  for  F,  in  Table  I,  consider  ihm  ateam  as  entering 
the  engfaie  with  the  faiitial  presanre  riiown  on  the  Ugfa-pressure 
mdiealDr  eatd,  expanding  the  nominal  number  of  times  with 
PiVt  =  Pf' s  eottstant.  and  with  a  back  pressure  equal  to  the 
mean  back  pressure  of  the  low-pressure  cslm  !■  i  :ri,l  i;i%jr  t  ;iril 
The  nominal  number  of  expansions  docs  not  i.iko  v.::o  >o:> 
sider.nion  ihc  reduction  <•(  i-x|i;iiiiliiti  due  to  clearance. 

The  design  factor  F  t.ikcs  ru-cnuiu  not  only  of  Ihc  Ucvi.itioii 
of  the  actual  relSlicn  of  [ircssuro  and  volume  frr.ni  tin-  as- 
sumed, b«t  aM<i  of  the  losses  oi  pleasure  lliat  i>ccur  while  tibc 
^tcani  is  passing  from  one  cylinder  to  Ihc  noxt.  We  should 
expect,  therefore,  that  the  sum  of  the  drop  D  —  Do  Dm  + 
Di  would  depend  upon  the  value  of  the  design  factor.  It  liaa 
been  found  that  there  is  such  a  relation,  and  the  approximate 
values  of  D  are  given  in  connection  wllb  as  a  poitlea  of 
the  ahiohito  Initial  praiaim  Pu 
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£>!b  —  0.5  to  «ADi  Dm  ~  to  o.js£>;  Pj  —  o.it  to  o.ijJI 
The  dfop  IK  fcooa  boiler  to  engine  will  wy  fnm  10  to  is 
ponnds,  usually  being  from  ts  to  ao  pounda.  Tht  rafartiTt 
vahas  of  iV,  !>•  and  Di  will  not  ht  onnltant»  as  On  be  cMily 
■can  when  Ae  cansea  of  the  drop  are  considered.  No  two 
engines  will  nccesiarily  work  «uider  the  same  conditions,  so 
'li;it  t^.c  relative  values  can  be  only  approximately  indicated. 
Wh.  iK  vi  I  pos^iblf,  the  various  factors,  drops,  etc,  should  be 
derivt  ,:  Horn  rllKIn(^  4tnihr  to  the  one  projadsd,  wotUag 
under  like  comiiti'Di'-S- 

Thc  card  factor?  />.  and  fi  •./.iru'.,:?  be  rcdnccl  I0  some 
standard  condition.  Tbe  character  of  the  admission  line  and 
b-nck  pressure  line  of  an  Indieator  card  wDI  not  change  essen- 
tially if  there  1.1  ro  percent  more  or  to  percent  less  work  de- 
veloped in  tlie  cylinder.  The  two  lines  will  be  bodily  scpantcd- 
or  bmni^  chuer  together.  The  standard  condition 
in  the  case  of  the  triple  engine  la  duft  tafakh  axlala  when^ 
■third  of  die  total  iadieated  ho«Mpo«wr  b  devekped  in  eadi 
cylinder.  Thus,  if  the  HBP  at  an  biKeator  card  is  31,  and  the 
cITeetive  cnt-off  pressure  b  s8,  while  the  MEP  should  be  3^ 
in  order  that  ome^ird  of  the  work  may  be  done  iit  that  cylin- 
der, the  coftccled  vahie  of  /■  is 
ji  +  a 

S8+  « 

It  can  be  seen  by  referring  to  Fig.  2  that  /•  will  vary  with  the 
drop  Do,  and  fn,  and  fi  will  vary  with  the  fractinn  of  cut-off 
in  the  cylinder.  It  was  fottnd  that  the  values  of  />,  /<■  and  fi, 
when  reduced  to  the  Standard  condition,  eoold  ha  givvn  by  itu 
formtitn^ 

100 

Im  "  s.a5  Q«  -  0.475  ft) 
A  - 1  .S5  C|  -I-  o.sjd  (10) 

whi-rr  r>h  is  the  drop  from  initial  to  ci!'  <iff  pressure,  and  Cm 
aiiJ  Ci  arc  tlic  fractional  cut-offs  in  the  mean-pressure  and 
low  pressure  cylinders  The  way  which  these  factors  and 
rflati  lilt  of  pressure  and  volume  can  be  used  for  design  pur- 
pose? r.in  be  best  shown  by  means  of  an  example: 

/.  H.  P.  =  2,000;  P.  S.  =j  piston  speed  =  8190  feet  per  mm- 
ute ;  boiler  pressure  =  iSs  pounds  ga^e;  P*  hade  1 
in  hMV^sanra  cylinder  »SS  pomda!  R  b  nunibar  of  t 
slomss  It;  Ca  s  cut-off  in  M^-prossnra^rHindcrsafl^s;  F 
sdc^  factor  soiy.  Work  fo  he  sQually  divided  anioii«  Hm 
three  cyKnders. 

The  initial  pressure  at  the  engine  will  be  taken  as  170  poimds 
gage,  or  tRj  pounds  absolute,  allowing  a  drop  of  15  pounds 
from  ihc  J.niirr  to  the  i-nsine.  Table  Tl.  Kives  the  allowable 
total  drop  for  a  design  factor  of  a?  as  Ol225  to  0.25  of  Pi,  ■  We 
will  use  D  =  <k24  Pi  ■St  oai  X  >85  ss 4^3  poaads. 

"  44<5  X  0-55  -  »4  ■;;        -  44  5  X  o.jo"»  x^.y, 

Di  -  44-5  X  o.  IS  -  6.5 


nmn  (5)  Jr£i> 


tl  +  S.39S  -| 
i«S  S.sJ  Xo.y 

[-  S7.I  -  $.5  ]  X  O.J  -  ift.s 

3,000  Xjjyeeo 
IP  •  —  -  i,*3f>  aquare  inches;  diama- 

%o  X  3<.i  lar    «t  UKhca. 
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In  Onfer  Chul  onc-lhlrd  (if  ihc  lot.-il  work  may  be  done  in  the 
high-iircsMirc  cylinder,  the  MEi"  of  the  tiidicator  canl  miut  be 


Krom  (8)  /»  —  «  + 
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-  1.085;  £». 


Pk'"  1%  -  M.s  ~  itfe.s  pound*. 
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-  St— ija— 


56.S 

Tlie  volume  ratio  diat  wilt  give  this  pressnre  ration  oiJSi.  will 

be  found  by  using  curvt  3  in  I'ig.  I.  The  volume  ratio  = 
-'-6j.  These  vaiut'i  of  and  l-'«  will  be  Uied  later.  Having 
found  Ti..  wc  will  now  pr<j<:t.''d  to      Bm     working  Up  friMn 

the  low  prrSNurc  cylindtr. 

VVi  II  I  11  I  -nil..:  iliat  curve  j.  J-'ir,  i,  i;t\c'^  the  relation 
tictwccii  pressure  ratios  and  vohime  ratios  for  the  cn(jinc  we 
are  designing,  so  that  when  we  assume  a  cerlam  ctitofT  in  thi.' 
low-pressure  cylinder  tJie  cut  ofT  iirt-svitre  is  dclernmu'd  fruiil 
the  Ctirv«.  Tbi»  etll*«ff  |>re>»iirv  nni-l  III-  ^Htm  ieMt  III  K'v<'  ■'>i' 
effective  fUl-ofT  presMire  £1,  of  »uch  a  value  as  wilt  insure  that 
otie^ird  of  the  work  i^;  done  in  that  cylinder.  The  reUtion 
between  £i  and  UBPi  will  be  given  by  (10). 

In  order  to  get  the  volumca  up  to  cnl-off,  wc  nmst  know  the 
elcnnincet.  It  will  be  bett  to  determine  tline  by  compariMn 
with  a  timllar  engine,  hut  if  no  stich  data  are  at  hand  the  fol- 
lowing 4"lear;ince>  c^in  Ik-  ^i-.^urttt-il  i<ir  invTehiiiil  ^hip  (■nKin<'>, 

where  the  stroke—  V  high-prtisnrt- diam.  X  lt>w-|»rcssurc  diam. : 

Btgh-pKsum  cylinder  e.i;iao.^. 

Madtiun-puMuw qrlMcr  0.13  (pulan  valvn);  e.ii  (ilide  vaivn). 
Lew-tHaaaic  cfUnder  «.t9  (phtan  valves);  o.«j>  (allde  valve*). 
These  values  will  increase  as  the  stroke  gets  relatively  iborter, 
io  that  (hey  should  be  mutiplied  by 

iHigh-  ~~ 
Xl— — 


itroke 

to  get  the  approximate  clearances  in  other  catcs. 

Wc  wtH  take  the  clenranoes  a>  =  ai 7,  CU  =  o.t  j.  Ch  = 
a  12  for  the  high-prcssnre.  mcBB^preHure  and  low-presmrc 
cylinders,  reflectively. 

The  vahK  of  Pi  can  be  obained  from  curve  3^  F|g.  I,  at 
follow* :  The  volume  ratio  will  be 

(C|  +  <»i)tP  X  « 

V,"-   fii) 

(C\  +  CI^)HP  X  s 
With  thii  value  of  f^i  the  vahie  of  Pt/P*  can  be  obtained  from 
(he  curve,  and  knowing  /V  the  value  of  Pi  i*  known.  The 
vahie  Pt  mmt  also  be  »ucti  a*  will  caiiM  the  necessary  work  to 
be  done  in  the  qrlinder,  or, 

MBPi 

j»,  .     +   („) 


In  order  to  find  the  v.iluc  oi  Pi  which  will  sutisiy  both  equa- 
tion* (ix)  and  (12),  we  will  as-mnie  values  of  Cl,  plot  the 
mnlting  value*  of  Pt  on  C;  and  find  where  the  two  curve* 
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When  these  values  arc  pljlted  upon  Ci  as  abscisix.  the  re- 
MiltiiiK  cnrves  rm^s  at  a  prevHire  of  l6,Q5  poiuida,  and  with 
C  i  —  0.655  (*ee  Kig.  3),  C«  =  o.Oj^ 

It  -  l»l  +  ©I  -  ifi.tfj  +  6.$  -  ej.is 
The  valne  of  '•■^  '  Ims  been  previously  ohtaim-d 

•Em  -  ^in  -  *m  =  5*-5  -  »3''5  -  33'}$ 

'A  <  in  now  ready  to  determine  the  mean  pressure  diameter 
and  cut-off.  Here  again  there  are  two  cfHidiiion*  which  flmtt 
be  fulfilled,  and  consequently  two  cqmlions  to  u*e.  The  vahie 
of  when  muhiplied  by  the  factor  fm,  depending  upon  the 
cut-off,  must  give  1  UEPm  that  will  do  the  necetsary  work 
when  acting  upon  the  mean'preiMire  cylinder  area.  This  give* 
the  equation: 

\IErxLP 

MmXJu"  ^£Pm   £»U  J5<-»  -  P  .175) 

SUMP 
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UEP  X  LP 

or  IfJ*-- — -  (13) 

3K„(».J5Cni  -  0.475) 
This  area  of  mcaii-prp^snrc  cylinder  ami  cul-ofl  must  also  be 
such  as  will  giv«  ihe  proper  volume  ratio  Vm  jNevkHltly  ob- 
Uined  from  the  pressure  ratio  Pm/P*. 

 Vm 

or.  UP  

We  can  equate  C14)  and  (13)  and  solve  lor  Cm,  the  only 
ttnlcnown. 

Let  X-VmX  BPiC^  +  Cyj&k  m4 

•.4»5Jf  +  «»»' 
TliBii,  Of  ^. 

3.J5.Y  -  y 

This  value  of  C'm.  substituted  in  cither  {13)  or  (14),  will 
give  the  arc  1  of  the  imu-prcsMire  cyNnder.  For  die  cngiiie  we 
are  deMgning. 

X  —  •••i  X  4.V'>io  'i7S  +  «>-«7)  X  3  X  3J-3$  —  90^*00. 
Y  —  3*. I  X  3,»3io  —  iifi,}«e. 
*>475  X  QfikSM  +  «.i3  X  116,700 

CW-  

».»5  X  96,MO  -  ii&,70o 

4S,7ao+ 15.15a  to.oio 

_  — .  0.60 

•17,000— I  i4Sv7ao  101,300 
t.«J  X  4)s(e.675  +  0.17) 
MP  -  — ^— -  i,3»|,  ^bauetu  -  4J  lodiot- 

0.60  +  O.tJ 

Conecting  together  the  qoaMittei  caktttaled  and  a«$iimed  «o 
for,  we  haw 
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(       .  .ff  
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If  the  high-prttt«rc  cui-ofi  had  been  taken  ai  0/635,  the 
icanilt*  nMMld  have  come  as  i»llow>  (eee  Fi(.  3,  fnN  line  cuve. 

High-    Medivni-  Low- 

I'rruure.    PrritMne.  PiemiR. 

Diameter  in  indie*   34!  4*  *4 

Cut^>ff   o  fji,         c  56  0.67 

If  the  hi(tli-pre*sure  cul-ofl  had  been  taken  as  0.75.  the  lolU>w- 
iiiK  ri  -lilts  uotiUl  have  been  obtained  (mo  Fif.  j,  foil  line 
curve,  C'>  =  a75)  : 

High-    Medina*  Lew. 

Diamder  in  intbtt   m|        49!  64 

Cut-off.   0.73       e.71  «.(J5 

In  computmg  the  foregoing  results,  curve  }  in  Fig.  i  was 

OStd.   U  rur^e  4  had  been  used,  the  results  tWOUld  have  been 

as  follows  <acc  l-'ig.  J,  brukcn  curve»)  ; 
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...  o.*73 

o.«5S 
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...  >4l 

4* 
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0.61 

0.61s 

DtaoMor  in  bdw  

...  .>i 

36J 
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••575 

II  may  not  bq  thought  advisable  to  use  any  one  of  the  sets  of 
rettdts  as  it  •sliimN.  The  effect  of  any  cIuhiki-,  however,  can 
be  foreseen,  as  an  increase  of  die  mt-olT  in  .iny  cylmder  will 
can>e  less  power  to  be  deiclopcd  there  .ind  more  power  in  the 
l^rcceding  cylmder.  A  shortening  of  the  cut-off  will  have  the 
reverse  effect  It  wiN  be  noticed  that  an  increase  of  the  higjb' 
pressure  cut-off  la  accooipanied  hy  an  increase  of  the  tnean- 
(nreisnre  cut-off,  and  a  dccreaie  of  the  low^prcsaure  cut-off  if 
equat  powers  .ire  to  be  developed  in  each  ejrlinder;  while  a 
decrease  in  the  high-pressure  cut-off  cattses  the  nean  pttium 
to  decrease  and  the  low  prcf^siirc  to  incre.i^c 

PRACTICAL  t'M'LklLNCl     WITH    MARINR  STEAM 
TLRFUM  S. 

Built,  building,  or  on  order,  there  are  now  some  440  vesjels 
fitted  with  marine  turbines,  mostly  of  the  Parson.s  type 
.Signs,  however,  arc  not  lackin*;  that  other  systems  will  soon 
be  acknowledged  competitors,  the  .sound,  pr.ictical  features 
of  the  impulic  type  of  machine  giving  it  manjr  advantages. 
Some  of  these  vessels  have  now  been  hi  service  fof  levetal 
ycars^  and  infonnatioa  is  rapidly  aeenmnlating  with  regard  lo 
Ihe  once  uncertain  (pieitions  of  dnrabtHtjr,  operation  and  cost 
of  maintenance:  So  oweh  has  been  written  and  uM,  on  short 
acquaintance,  of  the  virtues  of  marine  turbines  that  their  de- 
fects are  seldom  heard  of.  b  it  experience  proves  that  the  an- 
imal oNerhanl  of  the  machimry  <Kca<ionally  involves  a  good 
deal  of  work.  In  main  case*,  however,  the  difSciilties  involved 
have  led  lo  improved  di  sinn  of  the  deLiils  atTeiied,  or  to  more 
c.>,r..  I  'l  ihlI/j  mIs  -ti  operation. 

( )ne  of  the  most  prolilic  cause  of  tronble  is  the  nsc  of  dirty 
feed  wafer.  Elaborate  strainers  are  fitted  on  each  steam  pipe 
to  the  main  turbines  to  catch  any  sidid  matter  coming  over 
from  the  boilers,  but  the  finer  panicles  xet  throiiRh  and  fre- 
quently choke  up  the  passages  between  the  smaller  rows  of 
Uades.  The  result  is  that  «  higher  steam  pressure  (which  is 
not  always  available)  is  necessary  to  tnaintam  the  same  speed, 
and  the  Iroiible  of  removing  the  scale  (Mnwd  on  the  blades  is 
ecnsiderable.  This  deposit  is  fraguently  fotind  en  the  miel 
Wades  of  the  low-pressure  turbities,  the  surfaces  of  which  he- 
come  coated  like  the  inside  of  a  kettle.  .As  long  as  this  hard 
sc:(le  adheres  to  the  blades  il<.  presence  is  detrimental  only 
10  ecoiMmy,  b  i(  in  the  event  of  pieces  becoming  detached, 
"blade  stripping" — with  which  we  propose  to  deal  at  length  in 
a  Ijifr  —  is  extremely  likely  to  occur  On  the  other  hand, 
should  the  grit,  caused  by  the  <lisinteiifTation  of  the  scale,  get 
info  the  "dummy  packing,"  which  depends  on  very  fine  clear- 
ances, the  brass  strips  are  likely  to  be  badly  worn,  thereby  in- 
creasing the  clearances  .-uid  the  leakage  loss. 

Another  effect  of  dirQr  feed-water  is  to  induce  priming,  and 
while  it  is  dimbtful  nvhcther  small  quantities  of  water  are 
stifficient  lo  cause  blade  stripping;  severe  stresses  on  the  blad- 
ing are  set  up  U  mudi  priiiiiflaf  occurs.  On  their  early  voy- 
agts,  Mlh  the  yieiofimt  and  the  t^frgfatM  seem  to  have  Hif- 
fcred  from  this,  and  the  effect  of  excessive  scale  ha«  been 
noted  on  several  of  the  channel  steamers,  as  well  as  in  large 
land  installations.  The  warships  beloiiging  to  the  royal  navy 
do  ni>t  seem  lo  be  (roubled,  but  in  their  case  great  care  is 
taken  to  nsc  only  clean  feeil-water,  and  attention  should  al- 
ways be  paid  to  this  point  in  t;irbine  \essels 

It  has  been  found  that  the  mnm  hearings,  which  in  recipro- 
cating engines  constantly  re»j  ire  it  1  ution.  g^vc  practically  no 
|r<iitMi'  f  tever  for  months  together,  provided  that  the  hibri- 
cati'  11  t-iii  is  kept  In  good  order.  The  prc-^ure  being  low- 
generally  only  about  30  pounds  per  square  inch— and  the  di- 
rection of  rotation  and  pressure  practically  constant,  the  wear 
observed  after  twelve  momhsT  running  b  pmdiealty  aA,  and 
caiet  can  be  cited  of  nartae  turbine  bea'rinp  liiat  have  no 
io.-  over  three  years  without  MVuatmcnl 
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The  same  .applies  to  thrust  blocks,  in  the  t»»e  of  which 
little  allenti  'ri  is  in-  c-  s;iry  when  (he  tiirbim-  is  ■■a  work.  1  hty 
perfonn  the  fumiiiit!.  tirwevcr,  of  .in  adj. jitinif:  b'-n^k  as  wcU, 
for  the  mi[:i  turbine  s,  niid  the  rotor  is  set  for  i  irr.my  clear- 
ance by  their  means.  This  adiustmciit  is  a  somewhat 
"ticklish"  job.  The  rotor  is  so  designed  that  the  pressure, 
due  to  the  steam  aclinfr  on  the  blade;,  is  rather  sreater  than 
llui  due  to  the  propeller ;  hence  .my  wear  that  takes  place  in 
thmit  voUm  docs  10  in  the  direction  of  ilte  imin  fteam 
low;  Ihe  TOtor  eonacqneutty  tcnda  to  rceeife  inm  Hh*  dnm- 
inka.  A  smivc  in  tlie  liiaft  between  tiie  lieiffaif  and  die 
gland,  and  «  Hagw-itteee  act  la  a  dciiniie  podtion  on  ihe  cyl- 
inder and  projecting  into  the  groove,  as  shown  in  Fig.  t,  pro- 
vide a  ready  means  of  determininR  the  amount  of  wear.  At 
convenient  intori:i''=  t'"i-  ^IkiMihi.;  :^  'I  -,-  mi.ii  'iil  rjit  ni  tln- 
rotnr.  and  the  l.ittfr  is  rk;i\sn  up  ti"-  ihc  prrscriti^d  clc.irancc 
ajrain  by  mcan=  of  t!ic  ali'i^tini;  I'.n-k  si-rr\vs.  Thf  wfar, 
however,  50  sh^^tit.  tli;it,  ;ri  a  nilt.',  tins  ad;iistmcnt  requires 
t<i  tie  made  or.ly  nz-.i-f  or  in  u  e  a  yi  nr, 

Another  feature  that  needed  modit'r  im  r,  in  a  icn  r-.i  many 
of  the  earlier  vessels  was  An  latem  il  ininv.'  rin^.  On  ac- 
oonnt  oi  the  lonKitudlnat  expansion  of  the  rotor,  tltesc  dummy 
finga  had  to  1m  made  radial :  they  were  placed  OR  an  extension 
oi  lha  ■stam  tttridnc  dram,  which,  having  to  caixy  only  these 
riaga,  was  made  very  diln.  In  numerous  cases  this  drmn  ba- 
CBOM  bell-moiitl)ed  wbCB  ranning,  owing  to  centrifugal  Iom^ 
tfaerd>y  wearing  off  the  dnnnny  rings  and  canting  exccaiite 
mnning  ulera.  This  early  design  h  shown  in 


Fig.  9,  while  Fig; »  gives  the  atiffer 
with  snoecas.  Fig.  4  dw«a  the 
rings. 


type 
of 


m,  a. 


An  nttcHy  nnsnspecled  sowve  of  considcfalile  trouble  in 
marine  Mrbine  plants  has  been  fonnd  to  lie  in  laalv  enn- 
dcnscr  tnbeikcanafaig  comsiaa  of  tha  rotor  drams  of  fhe  lo«» 

pressure  turbines.   Tn  some  cases  tliis  phenomenon  hat 

proved  extrcsf  cly  serious  Gi  ni-r.^lly  sp'. al<inic.  turbines  run 
so  satisfactorily  in  str'.  ice  tlut  the  covers  seldom  need  to  be 
lifted,  and  many  cases  can  be  quoted  of  vessels  requiring  this 
attcnlion  only  once  a  year.  Perhaps  the  best  instance  of 
I'.K  kind  IS  ilir  C'..'r"mi;!.i  lii  i  lurbinrs  remained  ck>sed  from 
i)ir-  lime  they  were  put  on  board  the  ship  until  the  completion 
twelve  months  in  service,  and  the  ship  has  just  now  com- 
pfctod  a  second  ye.ir's  service,  when  they  were  lifted 
Such  immunity  involves  trusting  to  luck,  to  some 
as  to  the  inlcnial  condition  of  the  turbine.  The 
gagea  and  taeliometers  show  if  any  stripping  or  diokbig  of 
the  blades  baa  occurred,  but  the  out-of -balance  that  fcatdls 
from  unequal  corrosion  is  generally  first  put  down  to  the 
propeller  being  damaged. 

In  the  case  of  several  cross  channel  steamers — particularly 
thosi-  riiiuiirig  on  the  Great  Western  Railw.iy  Company's 
service  bttwern  Fishsruard  and  Rosslarc — it  was  noticed  that 
the  rotors  wire  r,i;t  1  i  balance,  and  at  the  annual  overhaul 
abnormal  corrosion  was  found  to  have  attacked  the  insides  of 
the  towprcssnre  tmrhbie  drams,  as  well  as  all  wrought  Iron 


1 


ne.  4. 


nuts  inside  the  rasing.  This  corrosion  arises  chiefly  from  salt 
water  leaking  back  from  defectivr  condenser  tubes  through 
die  non-return  VatvSB  OB  the  low-pressure  drain  pipes,  and  if 
neglected  may  prove  very  serious.  The  external  portioiu  of 
the  rotor  are  not  attaclced,  curioudy  enough,  leadfaig  to  Ike 
tnpipoillton  that  in  addition  to  salt  water,  stagnant  inilar  that 
may  have  been  unable  to  escape  from  the  interier  of  the 
drum,  owing  to  the  dwldng  np  of  the  diaiaage  groovaa,  l«S 
been  whirled  around  and  around  Inside,  causing  sevatu 
eroiion. 

A  good  di  al  of  air  probably  leaks  into  the  turbine  through 

the  plands.  'I  !.'  s'-  -  n  the  low-pressure  turbin,s  have  to  keep 
tiRhl  against  atmosphere  on  itttf  side  and  a  liit:h  va.  uuin  on 
the  other,  and  in  some  case?,  if  the  -tram  mi;  ;)[y  tu  the  glands 
is  not  sdiuated  properly,  a  considerable  amount  of  air  may 
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get  in.  The  mter  lealcd  glmnd  to  miwh  pirciened  in  Aineri> 
em  h«d  twUne  practiet  do»  net  Mtm  tn  be  nscd  in  ttub» 
worlL  IB  Mf  case,  the  preventiMi  of  tth  water  and  air  Icakp 
afe  iato  the  tuiMiie  ihoiild  go  lar  to  obviate  aay  cbanec  of 
corraaioa.  It  k  a  defect  that  baa  not  beea  Iraad  fai  wen-kcyt 
raicine  rooms. 

rtt:ind»  often  reqiiiri-  >;r<-.ii  Ji.'il  ol  .itlcutioii  In  all  ihc 
farly  lurbine  strainers  tln>  l^^^i■.'.d  In-  ijvcrb.iulcd  only  bv  hit- 
ing  cover  and  rotor,  as  they  cotiM^tui  n'  Ram^lKif.om  rin>;- 
6tted  In  groove?  in  the  shaft.  It  was  not  for  some  years  that 
Parsons  adrpin:  il.u  external  gland,  which  seenic  l  1  esscti 
tial  to  convenience.  These  Ramslrattom  rings  wear  very 
qoiekljr  aetnetintcs,  but  this  fact  ic  eaailjr  aoiieed  an  aceooat 
of  tfa«  greatly  increaicd  flow  of  steam  past  them  into  the 
engine  room.  There  is  still  considerable  room  for  improve- 
ment in  twbine  ghnds;  their  ewcntials  are  afaortncM  loogi- 
tndinallr,  tightne**  withont  wear,  and  case  of  aiQiistmcnt.  and 
these  are  not  easy  to  anive  at 

Cantrar7  to  a  popular  idea,  not  only  is  vibration  frequently 
met  with  on  turbine  steamers,  but  that  vibration  is  sometimes 
excessive.  The  LtuUania.  Mauretama  and  CarmaMm  are  by 
no  mcana  tree  from  it,  and  some  of  Ibe  clwnnei  steamers  arc 


mi.  S.-  AM  wci(;ilT         Ltuitr  ainE  a   to  «ai.akck  tlEA\t   Mi'A  R- 


also  bad-  It  is  seldom  or  never  due  to  the  turbine,  unless  a 
bad  Map  or  corrosion  has  taken  place,  but  it  is  due  entirely 
to  tiia  propeller.  Either  the  screw  is  too  aaar  the  stem  post 
Of  Utt  baO,  or,  as  ia  tiie  case  of  tile  Dinadnought,  to  the 
tnddefa,  thMfli  hi  this  latier  case  die  rnddcts  aaffered  more 
thati  aaythhig  dse.  The  M(h  apeed  of  rotation  and  tke  vary- 
ing intensity  of  tbc  stream  lines  do  not  facilitate  smootb 
working,  if  there  !i  the  slightest  tendency  for  the  screw  not 
to  get  a  proi  t-r  suiiiil;.  <i(  w;i(c  r  I  iirlnnr  'iratiicrs  need  Sa 
e!tccptionall>  clc'in  n;n  oi  w^i'vr  to  lite  ijrupellef i. 

In  balupciriK  nirl  inc  rutOTS  in  the  shop,  two  methods  are 
generally  used.  Fust,  the  rotor  is  (tiaced  on  knife  edges  and 
slowly  moved,  first  one  way  and  ;hf  n  the  other,  to  determine 
the  heavy  side,  if  there  is  one.  I  his  can  be  corrected  very 
aectiratcly  by  iim  nictliod,  and  it  will  generally  be  found  best 
to  cut  off  weight  frym  the  heavy  side,  rather  than  to  add 
it  to  tlie  liglK  si4e.  Very  Bttie  It  repaired  to  correct  »  rotor 
dutt  is  even  badly  oat  of  balance,  bat  with  good  worhaua- 
ship  the  latter  very  seldom  occars.  The  second  method  is  to 
raa  the  rotor  up  to  speed  in  the  ttirbine  under  steam,  aad  to 
determine  the  heavy  side  by  chalking  llie  shaft,  which  tCttda 
tr)  rcvclvr  crceiilrir;iMy  Ii  'hoiild  be  noted,  however,  that 
the  chalk  marks  on  the  shaft  do  not  correspond  exactly 
with  tbc  heavy  side,  bat  occur  at  a  spot  aboat  ^  degrm 


behind  it:  this*  of  caane,  re^aires  to  be  taken  into  aceoiiBt 
la  the  ease  of  load  taibine  rotors,  whkh  are  sometimes  ran 
up  to  speed  hi  special  bearings  by  means  of  aa  ekctrie  motor, 
it  is  easy  to  arrange  to  ran  the  shaft,  first  w  one  direction 

and  then  in  the  crthcr,  so  that  a  mean  position  can  eaniiy  be 
found  for  the  heavy  side.  The  diflicult  case  occurs,  of  course, 
urhen  the  ruii  r  1-  out  of  balance  at  opposite  sides  at  the  two 
ends.  When  vilirjlion  in  lurbini-  sloiuicrs  can  l>c  prevented  to 
•hi  (Mr  lit  ihait  it  has  been  in  some  vcssils.  it  is  annoying  to 
hill!  it  h«  developed  in  some  others.  Care  in  design  and 
^^  ■  rknianship  is  all  that  is  tieetled  to  avoid  it. 

Great  care  must  be  taken  that  the  oil  remains  in  good  con- 
dition. The  Ctmsumplion  of  this  item  is  very  small  indeed  as 
it  is  mt4  over  and  over  again,  the  system,  consisting  of  oil 
tank,  cooler  and  Siurop,  being  a  closed  one.  The  temperature 
at  which  the  turbine  bearings  work  is  generally  between 
90*  P.  and  lao*  F,  depending  rather  on  their  position^for 
instance^  the  forward  Mgh-preicare  hearing,  wMdi  is  very 
near  the  steam  faek,  is  obviotisly  hotter  tl»n  the  after  low< 
pressure  one.  Aooolcrisessenti.il,  and  the  oil,  after  leaving  Ibc 
iK-arings,  passes  through  a  spiral  coil,  which  is  immersed  in 
circulating  water.  This  coil  needs  to  hi  .1  i;  nl  tight  jol>.  as 
cases  have  been  known  where  water  has  leaked  into  the  oil 
supply,  with  diaatroDs  result*.  Ample  coolhig  surface  should 
he  allowed. 

Marirr  1ii:liiiic-s  seldom  or  ni:\or  anr'v  ni'h  'rvi-rheated 
stciiii.  is  (he  cnsp  with  land  turbines,  in  the  latter,  the 
li'  iriiit:  •cnprr:itiirc=  are  often  very  high  cases  up  to  190*  F, 
having  been  krsown  to  rtin  without  trouble.  Special  oils  are 
necessary  for  snch  conditions,  but  for  ordinary  work  "Val- 
voline"  has  been  found  to  give  excellent  results.  It  is  a  great 
mistake  to  use  too  high  an  oil  pressure — S  to  6  ponnds  per 
•quare  inch  is  ample,  and  the  supply  should  be  maintained 
very  regnlar.  A  gravity  system,  hi  which  the  oil  supply  is 
situated  high  ap  in  the  engine  racm  baldi,  is  veiy  ineful;  the 
pump  is  Ubieu  used  merely  to  force  the  oil  throm^  ibe  coolers 
aad  np  to  the  taalt. 


SPEED  TRIALS  AND  SERVICE  f»ERIH>RMANCE  OF 
THE  CUNARD  TURBINB*SrBAJIIBR  LUSITANIA.* 

It  It  with  fecingt  of  lanie  dlllMeme  Oat  T  jlace  before  die 
members  of  this  fnaNtntieB  a  brief  record  of  the  trisfs  and 
running  In  servtee  of  tbe  Cun.ird  turbine  steamer  T.usilaniti, 
for.  apart  altogether  from  |!t  f.irl  ih.it  the  pr.-.polliiir  marhinerv 
consists  of  Parsons  turbine-,  '.he  \'.\t'.\\if:  propnrtin^rs  nf  the 
design  of  the  ship  and  m.icHnrry  .nrc  thr  ni'T.Tri:  nf  most 
ctrefnl  deliberations  nn  the  p.Tl  of  the  technical  staff  of  the 
Cunard  fompatiy,  of  the  f:rhinr  c-ommittee,  of  the  Hon.  C  A. 
Parsons  and  his  assistants,  of  the  Admiralty,  of  Lloyd's  com- 
mittee, .md  of  the  Board  of  Trade,  in  conjunction  with  the 
staff  of  the  three  firms  intrusted  with  the  design  and  con- 
struction of  the  two  express  Gtrurdersi  ao  mMor  of  vrhem  art 
distuignishcd  members  of  tMs  faistitotiML  Very  fall  rcpertt 
of  the  triala  have  been  psMMicd  In  Ae  technical  press,  but 
your  ceaneil  oonaidcred  that  the  subiect  had  not  yet  been 
ealhaasted,  and  it  is  Tmped  that  tfifs  brief  paper  may  famish 
material  for  an  interesting  di'rus'slan  on  tome  poiafa  CQQ- 
neete<^with  this  irreat  Ctin-iri:?  enterprise. 

As  already  <Virr"P>eil  <:r.  htl'.v  in  the  fecbnical  and  "(her 
ioum.ils.  and  .-is  -•.liown  i^i  arrnnAanvi-n(r  <1!-icrininiatir  plan, 
Ftp  I.  the  tiirhine  n,-ieh'm-y  if  the  1  ■irilnri.t  rnri'^i^t'  nf  two 
pairs  of  compound  turbines.  .1  pair  o  niisiiriK  of  one  higb- 
pressnre  and  one  low-pressure  unit,  each  of  which  actuates  a 
line  of  shafting,  so  that  there  are  four  lines  in  all  The  b%h- 
puisme  tarbines  drive  llie  whig  shaitt,  aad  tte  bsr-pretsure 
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lurbinn  tbt  center  aiufu.  At  the  forward  end  o{  the  low- 
prMtttK  tttrbincs  are  fbccd  the  attem  turfaowf .  Thit  particu- 
lar mMieflMflt.  la  wbidi  the  tmo  cenler  propellers  are  used 
for  muMOTerniB  pnipoaei,  wat  loKcd  on  the  dctigners  ty 
cxiiancies  of  span-  as  the  only  pMsiUe  one,  and  has  proved 
most  satisfactory. 

Thr  hollers,  as  will  be  seen  tnmi  I'in  .',  an-  dividcfl  into  four 
wjiial  Kroup<i  m  •it'parate  waterliKhl  umiiiarininn*  Tin-  coal 
bunkers  arc  situnt'  il  ••r.'.y  .it  llu  -.uU  -  ni  :lu-  three  alter  boiler 
rooms,  but  in  the  li>rw.ir<l  Uiilcr  riMnii.  mwiiik  ti'  tin-  tinones, 
of  the  ship,  the  ciipacily  .if  ihr  sii|e  hiiiik<r-  i"^  cnii[>,ir.ilivfly 
«mal1,  and  a  large  athwail^hiii  lnuiUir  lnHnrnr~  iieve-s.ir\ ,  'ti 
a>l'litu>n  to  those  at  the  sides 


Total  mimber  of  tenace*. 
Total  gra 
Total  beating  i 
Total  length  nf  boiler  mm*. 
Total  IcnKth  of  main  and  auidliar}'  enfpne 
rooms  ' 


19s 

■"  4,048  aquBir  feet. 
~  >s8k3S*  square  fcet, 

33fi 


With  renard  In  the  r-.inninK  of  ihi 

li"i*i-r  in^Mil.il t< in.  it  ni.iy  li*.-  m! 
iletinleii  (kin 'III I. If-  .if  tin:  tiirt-jii  |i.!lir:c; 
vyvtriii  i  f  l<'ei!  ;:i'.ititin  lui'l  Mipiily  !■[ 
iheM'  systemv  ill  111. unit  il  ih.it  ail<-i|  .Mti 


I4g  fert  8  inches. 

.iiid 


•  1ar>{f  iiLuliiiiery 

-I  !■    meni'ier^  ti  1  k'ivf 
1:1  11  '.vst.'in.  .-ill.]  i>t  the 
till-  li..i'.ers      I'acll  of 
i\  i^ifiii  he  rttatle  to 


luect  all  possiti!e  ^^ll\Illl^clll.■ie^.  ail'!  ihu^  ni.ible  the  eiisiiurrs 


The  iollowing  arc  the  principal  dimensions  und  particulars  in  charge  to  be  free  to  attend  to  the  numberless  duties  coii- 
of  the  tnrbines,  condensers,  sfaaftiac  and  boilers; 


netted  with  the  supply  of  electric  power  and  lighlfn|r,  the  sup- 

4- 


lllllllllllliiiiiiiiiiuiiiiiiiiuiiiiiuiif 


I  ^ >  - }     i*  - 


pmiiilliillliiij^i;] 


rM.  l.~-«nuafiSM>iiT  or  Tvaiian  ahs  anaprnio. 


DiUBMrr  al 


la  flH 


96  feNllM 

I4ti 


Total 


Aica  of  eahanst  ialet. 
BoKof  < 


•  8a,8oo  square  feeL 
—     ijS  squaie  feet. 


Diameter  nf  tuniH-l  shafts ...» 

DUiineIrr  of  propeUer  shafts  ^ 

B"L''  r>,  workiric  jire-^^iirp.  ri>;  i«a 
J}  il.iuhic  rrn]i  il  "xilt-n,  17  fell  (. 
lonR. 

3  lingle-inded  boiien,  17  feet  6  inches  mean  diameter  Ity  11  feel  4 


3a  inches, 

10  inches  eiternal,  10  inch  hole. 

IJ  iiirlu  s  i"\i>Tn.il,  10  ini  h  hole, 
'1  U  ["T-r  «|Uarr  in<  h. 
Ill'  -if's  mran  di.Tmrter  liv  S3  feet 


ply  of  hot  and  cold,  fresh  and  salt  water  throughout  the  ship, 
the  pumping  of  the  bili^c  ami  of  the  ballast  compartments,  and 
last,  but  not  least,  the  vnpervivi. .11  ..f  the  l.nr«c  army  of  stOkerS 
or  I'iriiiu'Ti  :iti<!  trtiiiniris.  atlil  the  reKulaliiiil  atld  distribution 
of  ihc  C'mI  ^iippl'i'  from  ihe  varlou-  bunkers. 

Kegarii  "K  thi  forceil  Inbricalion  ^v^ti  m,  i  f  which  a  diagrain- 
nv,itic  sketch  given  in  Flu  the  folluwing  statement  gives 
llie  ueiiihls  of  the  variiHis  revolving  parts,  ta(ethcr  with  the 
size  of  bearings  and  the  pressure  on  same: 

Weight  of  one  Wgb-pwisuic  turbine  lotor  campble, .  —  86  tons. 
Weight  of  one  bnrf  icssuie  tuiWae  rotor  eamplete...  —  ia»  tOM. 
Weight  of  one  astern  turbine  rotor  complete.   i>  da  i 


1  Vtt  SqUUT 

tiirli  of 


PiMiwMi.  I  MkHw 


;71  im-t«n 
33i  im  iics 
HiiocI 


Al  IIM  KrnibilKiM, 
Suifnie  S(*nt  irf 
JiMmal. 


44)  inchn  Ml  piMifxti  l,UO  (M  |ar  ninun 
MklmK**    72  poiinlt    l.tM iM  pw  •  ' 
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A  largr  iii.iin  ilr.iiii  <ir  r  u  r  1  \.-  pl;,ti-f)  Minul^hip^, 
low  down  in  the  ciiriik-  rciom,  In  mh  Ii  pusitioti  that  the  oil  (rom 
all  tlif  bearings  rcadilj'  flows  into  it ;  thf  oil  is  piiiii|>r(l  from 
thtii  lank  by  four  direct-acting  sitt|;lc-c)liii>kT  imtiips,  tlironKh 
A  systejn  o{  fHlcrSa  to  gravitation  tank.<i  placoO  in  the  engine 
room  ca:tng<i,  ahoiif  36  feet  above  the  bcariii|s.  These  tanlu 
.irc  of  siinicicnt  cafiarity  to  maintain  the  oil  iiqiply  ta  tfaebcar- 
ingt  for  ten  or  cle\-cii  minutes  after  ilw  complete  ttoppage  of 
all  ^  pmips.  There  is  *  scpuate  and  dittinct  iy«lcra  of 
supply  aii4  gntvitaiion  pipes  lo  IhclwaHngs  on  each  side  of  (be 
ship,  with  cross  connections,  so  that,  In  die  event  of  .mv  ifrfect 
arising  on  one  side,  it  can  be  ;ii  otu-e  >lnii  olT.  and  the  whole 
^iip(ily  to  all  tlic  turbines  directed  throimli  the  other  '.ide, 
Oagefi  'vhowing  the  pre^-iire  in  the  oil  pump  di'icliarges  to  the 
filters,  and  al-n  the  pre'»lire  in  the  graMtaiton  pijies  to  the 
main  hearing  jonrnab  ami  llirustH.  are  l'itte<i  np  at  the  starting 
plnlf'irin  a>  well  as  at  the  pumps,  these  latter  being  placed  in 
an  easily  accessible  part  of  the  center  engine  roDm.  .\  pressure 
Ifmie  :s  itKo  titled  at  each  bearing,  and.  in  addition,  the  drain 


rm,  Sl— mMiaAM  or  fMCsa  i.wiiaic*THHr  nim, 

or  discharge  fmni  liie  b^Jttom  reservoir  from  each  bearing  and 

thniM  i*  led  through  a  glass-tided  lantem*ahapiid  receiver,  so 
.IS  to  make  ihc  flow  visible,  and  a  Uwrmeimoer  lilted  op  at  tMs 
point  enables  the  temperattirc  of  the  oil  fmm  cadi  of  the  twiilve 
main  bearings  and  fonr  liinjst  blocks  to  be  taken  and  leeorded, 

the  practice  being  to  log  the  (emperaiare  hourly.  In  the  gravi- 
talkin  tanks  are  placed  copper  roils  of  a  total  stjrface  of  t.jjs 
s<iuarc  f'.  i  t,  iliirugh  which    ■  w.ii  r  is  circulated,  and 

this  surucc  iUlticer;  to  maintj:  ■.  it  n  t  iiiprr.itnrc  not  exceeding 
.10  degrees  above  ili  il  of  tr;''  ■  nt^iiH-  ru  jn:.  thr  ),7i>i  g^allons  of 
oil  in  circulation.  Each  csid  is  .sclf-ti  i:i.i  1  nl  unl  i\  ithdraw- 
abic.  S.I  that  a  leakage  of  sea  water  t; n:  i  ii-  ;  c  i  tier 
cause  cm  readily  be  located  and  repaired  witiiout  mtcriermg 
with  the  general  working  of  the  oil  supply.  There  are  also 
reserve  oil  tanks  having  a  total  capacity  of  4,iOO  gallons  for  use 
in  case  of  emergency. 

Three  of  the  six  oil  pumps,  tiie  discharges  fn>m  which  are 
all  cros<s-a»uicct«d;  are  uoplc  for  all  the  ncGcssatjr  oil  supply, 
but  fotir  are  kept »  hm,  ao  that  no  ride  is  run  in  the  event  of 
.tlK'fatture  of  any  single  pmnp  not  bemg  at  once  noticed. 

With  reference  (o  Ok  feed  nrstem,  shown  diagrammalically 
in  Fig.  4,  it  should  he  explained  that  all  the  auxiliarieii  in  the 
ship,  exceptnig  the  turbo  gener.itors  and  th  \  .1 .1:11  s.  ex- 
haust into  a  gaicral  systctn  of  auxiliary  exhaust  piping  con- 
nected to  the  surface  feed  beaters,  auxiiiaiy  cDndcnseis  and 
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almosphere.  The  turbo-gcncrators  exhaust  into  an  entirely 
distinct  system  of  piping  connected  to  the  contact  feed  heaters, 
auxiliar}'  condensers  and  atmosphere.  From  Fig.  4  it  will  be 
seen  that  the  hot-well  pumps  draw  from  the  hot-well  and 
discharge  through  two  feed  fillers  to  the  two  surface  feed 
heaters,  and  thence  to  the  contact  heaters;  these  Luier  con- 
iilitute  tile  usual  feed  receivers,  and  are  fitted  with  float  gear, 
controlling  not  only  the  steam  supply  to  the  main  feed  pumps, 
but  also  to  the  hot-well  pumps.  In  addition,  the  hot-well 
pumps  are  controlled  by  float  j{ear  in  the  hot-well  tanks— the 
latter,  in  case  of  a  shortage  of  water  supply,  to  prevent  the 
pumps  running  away,  and  the  former  precluding  the  possibility 
of  water  being  forced  back  to  the  turbo-generators,  should  the 
non-return  valve  in  the  steam  inlet  to  the  contact  heater  fail  to 
art  in  the  event  of  the  feed  pumps  suddenly  slowing. 


had  to  be  at  once  connected  to  the  particular  boiler  room  in 
question.  In  actual  running,  however,  it  was  found  that  the 
four  main  feed  supply  pipes  could  be  cross-connected  and  made 
common,  thus  making  any  demand  for  special  care  and  vigi- 
lance on  this  score  unnecessary. 

With  regard  to  the  maintenance  of  steady  steam  at  sea, 
although  ItuiutntTable  types  of  rocking  and  self-cleaning  fire- 
bars have  been  devised  and  tried  in  connection  with  automatic 
stokers,  none  of  these  has  been  found  to  give  satisfactory 
results  in  merchant  vessels.  The  stoking,  and  especially  the 
cleaning  of  the  fires  whenever  hard  sicaniing  is  ritiuired,  is  the 
same  as  it  was  fifty  years  ago,  and.  as  a  consequence,  is  de- 
pendent on  the  willingness  and  ability  for  work  of  e.irh  unit 
of  the  stoking  complement  of  the  ship. 

(To  bf  Cnncludfil.) 


Till  SKOKD  CUtU  CIVUn  CI.4DIAT0I,  lUKK  til  COLLI»l< 


In  most  large  merchant  ships,  on  account  of  accidents  which 
have  occurred,  it  has  been  the  general  practice  to  lead  the 
exhaust  from  the  electric  engines  direct  to  the  main,  or 
auxiliary  condensers  only,  to  insure  steady  running  of  the 
dyn.imos,  and  to  prevent  the  possible  passing  back  of  water 
'from  other  auxiliary  engines  into  the  cylinders  of  the  electric 
engines.  In  this  present  case  the  electric  installation  is  so 
large,  and  the  temperature  of  the  hot-well,  due  to  the  high 
vacuum  maintained,  so  low,  that  it  was  considered  to  be 
essential  to  utilize  this  exhaust  for  the  heating  of  (he  feed 
water,  and.  by  adopting  this  duplicate  system  of  feed  heaters 
and  hot-well  cmtrol,  this  end  has  been  attained  with  a  mini- 
mum of  risk. 

Owing  to  the  very  great  length  of  feed  supply  pipes  from  the 
feed  pumps  to  the  forward  boilers,  there  was  considerable 
speculation  as  to  whether  the  feed  supply  to  each  boiler  room 
would  have  to  be  entirely  distinct.  Had  this  been  so,  each 
finir  of  feed  pumps  would  have  required  to  be  worked  entirely 
independently  of  the  others,  and,  in  the  event  of  any  hitch 
occurring,  one  of  the  two  pairs  of  stand-by  pumps  would  have 


THE  SINKING  OF  THE  QLADIATOK. 

On  April  35  occurred  a  disaster  almost  without  parallel  in 
naval  history,  in  that  a  warship  in  collision  with  a  merchant- 
man was  sunk.  The  instances  of  this  sort  have  been  ex- 
tremely rare,  the  greater  damage  coming  usually  upon  the 
more  lightly  plated  vessel  of  commerce.  In  the  present  case, 
however,  the  American  Line  »tcamcr  St.  Paul,  which  had  just 
left  Southampton  for  New  York,  and  was  proceeding  at  slow 
speed  through  the  Solent  in  the  midst  of  a  heavy  snowstorm 
and  fog,  rammed  the  British  cruiser  Cladiator  on  the  star- 
board side  between  the  bridge  and  the  forward  funnel,  to 
such  effect  that  within  about  twenty  minutes  the  Ctadialor 
touched  bottom.  Fortunately,  (he  swing  of  the  tide,  aidc^l 
by  her  engines,  sent  the  vessel  close  to  shore  before  she 
linally  went  down,  and  a  considerable  portion  of  the  hull, 
including  one  of  the  propellers,  remained  above  water,  as  she 
rested  on  her  beam  ends.  One  of  our  photographs  shows  her 
in  this  condition. 

The  liner  cut  clear  through  the  side  of  the  war  vesiel,  and 
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THE   WMKCK    OP  THE  GLADIATOS— Til  I   SHIP  ON    IITB   ItCAM    KNDfi     ■ATTLXtllir    rilNTE    CCORCX    IM  BACKCUVKD. 

<l1iutMgrai»li.  Strphm  Cribb,  Southiica.) 


in  backing  away  carried  off  one  plate  of  the  protective  deck 
(wfifthini;  considerably  more  than  a  ton),  a  watertight  door, 
some  coal  bunker  casinKs.  and  a  number  of  sections  of  angles 
joining  these  plates  together.  These  were  left  embedded  in 


the  hole  made  in  the  liner's  bow  by  the  resistance  of  the  pro- 
tective deck  of  the  cruiser,  and  arc  clearly  shown  in  the  small 
detail  in  the  itpi>er  corner  of  one  of  our  illtiNtrations.  The 
damage  10  the  liner  was  considerable,  but  *he  was  in  no 


Till  AMCBICAK    LIXU   IT.   HVL   IX   DIV   BOCK  AT  lOV  1  BAUrTOK,  •noWINC  DAUACX  TO  KIW. 
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tlaiiKcr,  because  uf  ihc  (act  that  her  iKrward  cultiMon  liulk- 
head  inlcrvcnrd  briwt't-ii  ihe  apcrturc»  and  Ihc  main  jiart  of 
the  hull.  Un  Ihc  starbiurd  side,  hoMcvcr,  indentations,  in- 
cluding even  the  splitting  of  plates,  ran  back  some  45  feet 
from  Ihc  bow  above  the  watcHine,  These  were  due,  donblle»8. 
10  projccling  KU"S  <>r  Mmielhing  uf  that  »<>ri.  on  the  cruiser. 

The  impact  was  almost  at  right  anglt"..  .\t  the  request  of 
the  captain  of  the  cruiser,  the  Si.  I'aul  was  lacked  out  of  the 


CUMC  VIIW  or  TMI  MHMt»  (UW  ur  tilt  IT.  TA.VL. 


Iiap  instead  of  being  allowcil  to  bl(x:k  the  gap  and  push  the 
cruiser  ashore  into  shallow  water.  As  soun  as  the  vessels 
were  clear,  Ihe  Gladialor  be«an  to  list  heavily  to  ttarliuard, 
and  took  the  ground  in  alMiut  6  fathoms,  at  a  i|uartcr  of  a  mile 
from  shore.  The  St.  I'aul  lowered  boats  to  assist  in  the 
saving  of  the  crew  uf  the  Oladiator,  many  of  whom  were 
injured,  and  four  or  five  of  whom  actually  boardeiJ  the  liner 
at  the  moment  of  collision.  Unforiunairly,  these  tioals  were 
swept  far  away  by  the  tide  and  wind  before  they  could  be 
used,  and  those  of  the  Gladiator,  being  launched  from  her 
high  side  fell  against  the  side  of  the  vessel.  an<l  were  with 
difficulty  put  ad<iat.  The  loss  of  life  is  said  to  have  Iweii 
twenty  eighl.  including  one  officer,  all  of  whom  bclongeil  to 
ihe  (iladiiilttr. 

The  cruiser  was  launched  in  if«96  al  Porlsmnuth.  having  a 
displacement  of  5.750  tons,  a  length  between  perpendiculars  of 
Jjo  feet,  a  beam  of  feet  6  inches  ami  a  draft  of  24  feet. 
With  twin-screw  engines  of  lo^wo  horse(Kiwer  the  vessel 
made  ly  knots.  Steam  was  furnished  by  IMIevillc  boilers. 
The  battery  included  ten  6-inch  guns  and  eight  w-pounders, 
besides  six  smaller  guns  and  three  torpedo  tubes. 

The  St.  I'aul  is  a  twin-screw  (lassenKer  steamer.  laurK-hcd 
in  by  William  Cramp  &  Sons.  I'hiladetphia.  She  mcas- 
nres  5,15  feet  6  inches  between  perpendiculars,  with  a  beam  of 
(>i  feel  and  a  draft  of  26  feel  8  inches.  Her  registered  tonnage 
is  il.ft.ni.  She  has  quadruple  expansion  engines  of  .joooo 
horsepower,  giving  a  maximum  s|>eed  of  31.5  knots. 


The  baltleship  MiihigtiH  was  launelied  by  Ihe  New  Vork 
Shipbuilding  Company.  Camden.  \.  J.,  Ma>  Hi.  She  i»  the 
first  .-Xmerican  "all  big  gun"  balllcship,  has  a  displacement 
of  i6.ann  Ions,  and  the  main  Imllery  will  consist  of  eight  12- 
inch  ritles,  all  irainiiig  on  one  broadside. 


RRSULTSOP  FtRTHF.H  MODRL  SCREW  PROPELLER 
BXPERIMENTS.* 
■T  t.  I.  raoeiiE.  r.  i.  s. 
CCNEK.SL  SCOPE  OF  EXPUIMCKTS. 

The  experiments  «in  model  screw  propellers,  with  which  thi» 
paper  is  concerned,  are  an  extension  of  those  made  at  Ihe 
Torquay  tank  m  \SA\.  Since  the  present  experiments,  while 
oivering  a  goixl  deal  of  fresh  ground,  covered  also  the  whole 
grmsnd  of  the  previous  ones — so  far,  at  least,  as  is  relevant  to 
present-<!.'iy  condition*  and  were  carrieil  out,  in  some  ways 
on  improved  methods,  their  results  may  be  said  to  su|>erscde 
those  of  the  earlier  experiments. 

The  principal  points  in  which  the  present  experiments  ex- 
ceeded in  scope  the  previous  ones  were  as  follows  : 

<i.)  Lower  v.ilues  of  pildi  ratio  included.  [The  highest 
values  included  in  the  old  expcrimenis  were  al  the  same  lime 
discarded ;  but  these  were  quite  outside  the  range  of  present 
practice  ]  This  downward  extension  of  the  pitch-ratio  range 
in  Ihe  new  expcrimenis  brings  in  pitch  ratio  as  an  important 
factor  afTiH'ling  eflicicncy.  since  it  is  in  the  region  l»elnw  the 
range  of  ihe  old  expermirnls  ibal  pilcli  ratio  inlhiences 
elficiency  in  an  imfiortant  way. 


SCALt    0*  DICIMALf    OF  A  FOOT. 
0  1  t  S  '4  S 
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(ii.)  Three-bladed  as  well  as  four-bladed  pru|K-llers  were 
Incit  [in  Ihe  old  rxperinients  the  model  propsdlers  were  all 
four-bladed]. 

(iii.)  Variation  of  width  proportbn  of  blade  was  tried, 
ranging  from  that  of  the  old  experiments  up  to  alxiut  twice 
that  width. 

<iv. )  Difference  in  blade  shape:  by  including  the  wide-tip 
pattern,  in  addition  to  the  elliptical  pallern  solely  used  in  the 
oUI  experiments. 

l-'or  outlines  and  sections  of  blades  and  shape  of  boss,  etc., 
see  Kigs.  t  l<i  4.  l'"or  elliptical  pr<n>ellers,  the  cleveloj)ed  out- 
lines are  ellipses  of  major  axis  equal  to  propeller  radius,  anil 
the  blade-width  ratio  is  the  ratio  of  minor  Ki  major  axis.  The 
developed  outlines  of  the  wide-tip  propellers  are  formed  from 
elliptiral  outlines  for  the  same  reputed  bbde-widlh  ratio  by 
making,  for  any  railius,  =  r. 

Wide-tip  width  ordinate       fi  r 


Elliptical  width  ordinate  [2  K 
where  R  =  propi-lter  radius.  Hence,  for  the  same  blade-widlh 
ratio,  the  wide-lip  and  elliptical  outlines  have  the  same  total 
area.  For  the  purpose  r)f  the  analysis,  and  for  relating  disk- 
area  ratio  to  blade-widlh  ratio,  the  entire  area  of  ihe  elliptical 
or  wide-lip  outline  thus  obtaineil  is  reckoneil,  without  any 
allowance  for  portion  covered  by  tK>ss. 

Meriioit  ANn  iit:MiN.sL  cunkitiuns  or  itxpKiiiMKNr. 
Method. — The  experiments  were  the  ustuil  kind  of  what  are 
described  as  screw  experiments  "in  open,"  namely,  in  undis- 
Inrlied  water  (without  model  in  front),  the  screw  being 
mounteil  on  the  forward  end  of  llie  shaft  which  drives  it,  Ihe 
whole  advancing  through  the  waler  at  a  prescribed  speed,  ihe 

*  Kcad  licforr  the  Inittilution  of  Naval  .Xrrhilrcti.  L.ondo«,  .\iiril  19^ 
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screw  driven  at  prescribed  rcvtdutions  per  minute,  and  the 
ihm«  and  luniinK  nuinient  beinc  mcafUTftL  Each  Mt  of 
experimeiiti  on  each  sertw  cmsisicd  of  (ome  twenty  rans  at 
ItK  Mmt  tiptti.  at  different  ^lip  r.i(k«;  indnding  a  run  or  two, 
M  begtniiiti);  iml.  rt  iil)  -crew  off,  (or  elknuiaiinK  I'onsi.mt 
rcsislaiK'c>  111  .i|i]i;ir;iuis.  This  ferir*  of  runs,  which  rfccupird 
"omi'  j'  J  liiitjr^  111  ihi'  diiiIiIIl'  of  c-;icli  day.  was  daily  txith  prr- 
ccdid  and  fiillo«tii  b>  a  series  ol  cxpcrimcntj,  witli  triuk 
stationary  and  a  (iirhinc  brake  dynamometer  Mibstitiikd  for 
the  MTew.  to  ineaMire  the  "working"  friction  of  llic  drivinu 
Ifear. 

Oiamettr  of  Sft'xes. — rniinrmly  oB  fool  (ns  compared  with 

adSfoot  in  ib««td«xp<rmii dnI 

Immersicti  (to  center  of  atuiii », — Uniformly.  a&|  foot  [vis.. 
0.S  oi  the  diameter,  a>  in  the  old  experiments]. 

Speed  of  AAvnee. — joo  feet  per  minnte  [u  oomparcd  with 
J06  feet  per  minute  in  the  otd  experiments).  This  was  the 
higitesl  *pced  at  whkh  ii  wtmld  have  been  possible  to  <)btain 
the  ele'»ir«'<l  ranue  of  -.lip  r.iiio,  without  overMriininff  the  driv- 
ing Riar. 

Ili'ss  <'t  .^^  r|-:^.c. —  I  In-  tioi-  coninion  to  all  the  model  screws 
( 'ee  l  i>;.  4  i  was  (  as  usual  in  our  model  >crcws )  of  the  smallest 
practiealde  eli.ir. icier  Some  special  experiments  made  with 
ordiii.irj  l.H'Ce  Iion>i  >  showed  the  effect  of  a  l-ir.ne  lxi->  to  Yx- 
iiuteria!.  partly  in  its  resistaneo,  and  still  more  in  an  iiicrea'ic 
of  revolutions  per  miinile,  due  presumably  to  .sircaiii  line 
action  ,  but.  as  both  these  effects  are  intimately  involved  with 
those  of  the  hearings  or  shaft  IuIk-s.  which  in  the  ship  imme- 
diately precede  the  propeller,  it  seems  be»l.  where  all  Ibete 
fcaivrvs  art  ahHni,  as  tn  the  experiment*  with  which  we  are 
licne  concerned,  to  suppreae  die  boss  ao  far  as  poisihie. 

SkeW'Bttck  of  S/ffdft.— The  modd  screws  employed  m  tlie 
regular  series  of  experiments  were  without  skew-back:  but 
exprrimenis  were  made  with  four  :u1<lilioti,il  moelel  Sicrew* 
havinjf  a  skew-hack  of  15  deRrce*  on  the  driving  face,  other- 
wise similar  to  four  of  the  regular  seric*.  and  the  skew-back 
was  found  to  make  no  material  diffennce  m  the  result.  These 
luur  skew-back  iicrewi>  were  geiierally  similar  to  Xus.  7,  6,  9 
and  31  of  the  list. 

AKALY8IS  AKI>  BUn'CTIOir. 

Bosit. — ^It  is  perhaps  in  the  system  of  analysis  and  rcduetioa 
of  the  renilti.  more  than  aitytliing  else,  that  the  present  scries 
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oi  experimcnu  diffen  from  the  pceviout.  The  inUoduction  of 
width  fttfortwn  uid  dupe  of  Wades  u  nrjrioit  cooditwini 
■nd  die  KoognitioB  of  pildi  ntio.as  having  n  importimt  hr 
flaence  oa  cilicMPcy,  in  any  case  ne«9c»iitatcd  Wnw  diange ;  but 

also,  the  possibility  had  presented  itielf  to  me,  in  coane  of 

stuJy  of  the  results  of  the  previous  experiments,  of  so  har- 
taoni^iiig  Uic  ti-s-,;'is  lli.it  till;  I I'lif.ioii  '  i  ihn:«t  to  rev  1  ilutions 
per  minute  muld  ht  catculaled  for  a  screw  ot  any  diameter 
and  pitch,  by  means  of  a  tinwlt  fonmla«  without  using  any 
diagrams  or  tables  at  all. 

Apart  from  t)if  1 1  iivniifti.  i'  ni  litinK  al/.r  (h  rn-.t'ody  the  re- 
sults in  such  a  form,  it  is,  of  cuat3«,  always  desirable,  when 
possible,  in  hamoniiinc  the  minor  and  accidental  irregularities 
of  a  »yMcm  of  experiment  resnitt,  to  use  a  mathematical  ex- 
(CCIslaB  which  has  some  at  laut  approximate  theoretical 

rdevance,  in  place  of  «  mtK  gr^lAe  fairinc  of  apots  by  4 
cnrre.  The  «Hdyiii»  Acn,  of  Ac  aeriet  at  timm  and 
cScicmgr  cnnrca  yielded  hf  tiie  c^^crimcnti  qn  tlic  individual 
modd  aeiawa,  in  die  first  instance  baaed  on  tlie  following 
simpk  fonmla  for  thrmt  in  terrtv  r  f  revotalions  per  Biinute: 


r  -  a  A' 


fi) 


W}>?Tf  T  =  thrust;  R  —  revolutions  per  minute;  a  =  a  CO- 
r;;lri<^ii:  Jcpcndingon  dimensioni,  etc,  of  aetew; 
ing  on  the  speed  and  pitch. 

This  formula  embodies  the  following  idea,  which 
certain  ideal  conditions  would  be  theoretically  correct: 

Imagine  an  elcment.ary  blade  mounted  on  the  end  of  a  re- 
.  iiatlcat  apoke,  revolving  at  drcmnferential  speed  R,  and  aland* 
ing  atan  ani^e  at  from  the  ptaneof  folatioa;  the  whole  bnving 


-r  n 


an  axial  speed  K  relatively  to  ibe  ft  uid,  Then  (aee  Fig;  A}, 
aMoming  a  "snwll,"  ifR»  be  the  drcnmf eremial  i^ccd  for  aero 
thmit,  we  may  pot 

V 


and 


Tbnnt  -  r  >■  (t^)t  ic 


a 

R'  -  {kV)tt. 


In  any  screw,  revolving  m  still  water  at  vnriova  rotary 
speeds  without  axiat  advance,  the  thrust  will,  of  course,  be 

proportional  to  the  square  of  the  rotary  (peed.  This  fact  is 
expressed  by  the  term  a  R'  of  the  formula,  represented  by  the 
ordinaies  of  llu-  p.-iraNnlii  H  C  P  in  hig  H.  If  now  wc 
^iippn-e  the  screw,  while  still  revolving  .li  before  :i(  various 
rotary  speeds,  to  have  a  definite  forward  axial  linear  <.[(ecd  of 
adv;i-  '  I  l  i  well,  there  will,  of  course,  then  be  a  certain 
definite  n.'l.iry  speed  (revolutions  per  mitmte  —  Rc,  si>y).  at 
which  ihe  lhrus(  will  be  jero.  below  which  it  will  be  negative, 
and  above  whkb  it  will  be  positive,  but  of  rleerea^ed  amount. 
And  the  formula  e.vprciscs  this  decrease  oi  thrust  in  terms  of 
revolutions  per  minute,  by  the  negative  term  b  R,  represented 
by  Ihe  ordtnales  to  the  strata^  line  ACE,  cutting  the  para- 
bola M  C,  iianMly,  at  It»,  the  revofailioiis  of  aero  Oinist  thus 
the  stndi^  line  /f  C  £  lieeoiiiet  hi  effect  llie  mto  IhM  fbr  the 
curve  C  D,  regarded  as  die  thrust  curve  for  the  ^reed  ot  mt- 
vancc  V;  and,  similarly,  die  sams  pnraliofai  A  B  C  O  may  he 
made  to  fumfth  die  thrust  curve  for  the  same  screw  at  any 


ipeec^  by  drawing  aeoontiogly  the  slopiag  line  ACE  wbich 
tepreaenis  flw  lerai  (■ — A  Jt)  of  dw  foraMia. 

Even  before  the  experinmts  herein  described  were  begun, 
I  had  found  tlwt  diis  formula  expressed  the  dimst  curves  of 
experiment,  in  general,  remarkably  well ;  since,  tturefore,  a  new 
redoctioa  was  in  any  case  necessary,  this  formula  was  un- 
questionably  the  right  basis  for,  at  aiqr  rate,  the  primaty 
analysis  of  the  results. 

ihtust. — Continuing  the  study  o:  ;hc  formula,  it  will  be 
ieni  [li.it  if,  as  is  moi>t  convenient  tor  such  annlyiis,  and  as  hns 
bce^'  uoiic  m  this  case,  we  Like  j5  a  cijnvt;'.tiun;il  measure  of 
the  pitch  tlie  travel  per  revolution  at  the  revolutioits  per 
mimMe     (of  scro  Ihrait),  so  that 

r 
R» 

and.  agatot  obaenrhig  diat  for  aei»  thrust  at  xcvelntionB  b  R» 
we  aunt  have  a  s  k  A,  we  caa  efimlnale  lite  coediuent  b 
of  «,  K  and  P.  And,  aswiing  the  coelRcient  ctohav* 


been  correctly  obtained  for  a  screw  of  spedfic  design  and  unit 
diameter  (diaacter  s  D  s  i),  we  obtain  from  equation  (i) 
above,  the  fMlowbig  two  ahcmative  equations  for  thmatst 

a  .T 

r  -  —  o>  V  

T- a  If /PS.  (3) 


P 
D 

or  pitch  ratio,  and  S  s:  slip  ratio  as  ordinarily  reckoned,  vit. : 

(R  -  -  /?..)  -f-  R.    The  former  of  these,  expressing  thrust  in 
terms  of  speed  and  slip  ratio,  is  perhaps  the  most  intelligible; 
while  Ihe  latter  i*  often  irorc  convenient  for  comptilalion. 
To  eiuble  the  thrust,  for  given  speed  and  revolutions,  to  be 


t  Subuitutin^  m  cijuatMm  <1>.  a  Kt  lor  b.  wc  get— 

rB«  Ri  — «  JbHsaJP  (i  — i^j  ssJPS. 

TTiw  ii  (or  unit  dramrlrT,  For  propclIcTi  of  unifotm  dpif|[n.  «Tr-^  |bp 
cr<;>»ri  %^  (tli.iiMfirr  and,  fuf  jTivrti  t r* f»l :M lull*,  %o  dor«  thrust  per 
unit  of  M  4ilr);tcd  by  spee4,  thui  giving  e«)uatioa  (3j  ot  texk 

Nntte  rtncnbcnni  that— 


I  tulistttutinc  for  R  in 

T      a  n»  I 


S 


f  (1— S») 


N.B. — In  the  Mulnii  sf  the  Bie<kl  iitoiYlkr  ramll^  V  kM  ktta 
■akta  In  bmidrads  w  (nt  per  aitmiic,  and  it  to  bmidmis  ef  r*vsl» 
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«v  mum  tMiM  «■»  micinrcr  «M«atngir  oir  mi>  «r  ame  apm  MtWi. 


calculated  by  cither  of  these  formula-  f  .T  ;i  propeller  of  any 
given  design  and  dinien<.ions,  it  is  needed  only  to  determine  tlie 
coefficient  a  as  affected  by  difference  of  design,  the  principal 
elemcms  in  wfaicb  any  be  taken  lo  ooiuist  in  pile!}  ratio,  Qrpe 
•nd  blade  width  pioportian. 

It  ms  {bniH]  tint  the  tSt^  of  thcae  two  prinripal  clemHila 
might  be  taken  tt  independent  of  otie  another,  and  tiiat,  u 
regards  pitch  ratio,  a  mif$ht  be  most  correctly  taken  as  pro- 
portiooal  to  p  (/>  +  21).    As  regards  type,  the  value 


,  which,  as  JtJSt  seen,  is  constant  for  varying  pitch 

Hf  +  21) 

ratio,  was  taken  as  the  cxpreision  for  the  "blade  factor"  B; 
the  paqmae  of  which  ht  as  ilenole  what  may  be  called  the  tbmt 
capaeitr  of  the  propeller,  aa  dependent  on  tipe«  &  lAeihcf 
thiee-hlade  cUfptiat  tiiree-bhde  wide-tip^  or  fonr-blade 

elliptical :  and  within  each  of  these  types,  on  width  proportion 
of  k>Iade.  The  T»loe  of  this  blade  factor  B,  as  obtained  from 


^{uMM  m  ftira«n>*a 
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the  experiments,  and  .is  dcpcndviil  (Hi  thcsi-  variant'',  has  been 
indicated  by  the  ordinate^  of  thrtc  cur\cs  (sec  Fig.  5)  re- 
spectively proper  to  the  three  typ,»  jtim  mentioned,  on  an 
abtci"-'-?:  «cnlc  rriire^enlinK  blade  width  ptoiKirtinn.  as  indicitcd 
by  "dislc  ari-a  ratio,"  nanivly,  ratio  of  lotjl  blade  area  to  disk 
area. 

At  the  iianic  time,  for  a  linal  test  of  the  formula  of  equation 
(l).  as  atcnratcly  cxprcoinjj  the  variation  of  thrii»t  with 
revolution^,  the  llinisl  values  of  all  the  individiul  proiiellcrs. 
at  a  »erie*  of  •.lip  ratio  values,  ttcrr  carefully  CMiiparcd  with 
thrust  values  calculated  by  formula:  and  on  this  mformation 
the  thrxist  formula  was  corrected  by  muhiplying  the  rixht-band 
side  by  I.02  U  —  .08  S).  Making  this  correction,  and  rdso 
subslitiiliiiK  for  ii  its  value  in  terms  of  the  blade  factor  H.  jtist 
referred  to.  i'(|Uation  {3)  becoiiws  the  linal  thrust  formula,  as 
follows : 

p+  ii     I. oa  .V  (1  -  .08  5) 


7"  -  />'  !■»  X 


(4) 


P  (I  -  S)' 

Tu  facilitate  calculations,  a  curve  was  compuii'<l  expressing 
the  List  factor  (mvolving  .V  only!  as  .in  ordinate  I  =  y)  to  a 
base  ( =  s),  expressing  revolutions  and  pitch  relatively 
to  speed,  as  indicative  of  the  slip  ratio  5.  This  curve,  com- 
niotUy  ciilled  the  "x  y"  curve,  appears  in  h'in.  6.  CiMiveniently 
for  ship  ssrrw  calcul.1t ions,  the  numerical  coeflicicnis  used  in 
the  computation  of  this  curve  were  chosen  for  expressing,  not 
thrust,  but  "thnist  horsepower"  (or  T  If  f)  =  II :  speed  =  J ', 
in  knots:  revolutions  '  R,  in  hundreds;  diameter  =  P.  in 
feet.    \Vc  thus  get  as  the  expressi<tn»  for  x  and  y  as  follows: 

R  p  O 

(5) 


It  p  O  r  i.oijjTj 


y  - 


—  .00J1161- 


S(i  -  ,0*5) 
(I  -  5)' 


(6) 


B<p     It)     If  f  I. 
In  regard  to  the  expression  for  x 

6.08     speed  in  hundreds  of  feet  per  minute 


« -O'^J  

6  iperd  in  knots. 

In  regard  to  that  for  y;  from  c(|uaiion  (4), 

T    r      T  V-\        >  +  ai     i.oa5(i  - 


r  r  T  V-\  p^  it 
P  I     /)*  fj  p 


.08  5) 


£>»  p  I    ly  pj        p  (I  -  -s)' 

Then,  convening  f '  frum  lOO's  feet  |ier  minute  into  knots,  and 
T  I'  into  W,  this  equation  becomes 


H 


'<».}} 


•     B  ip  ai) 


i.oi5(i  -  .08 5) 
(I  -  S)' 


or 


H 


5(1  -  .o»S) 


—  ,oe_\7t(t2  ■ 


/)'  P     B{p+  11)  (1  -  S)' 

(To  tit'  ConcluilrJ.) 


\n  unusually  large  number  of  new  ships  have  visited  New- 
York  during  June-  They  include  the  lIolland-.America  liner 
Roltfrdam.  Z4.170  Ions;  the  French  liner  Chicago,  1 1,000  tons; 
the  Rnssian-.Xmerican  liner  Rusiia.  14,000  tons;  the  North 
Germ.in  Lbiyd  liner  I'rins  l-'rit'drich  li'itliflm,  17..WO  tons, 
and  the  I'niiiifi'  dt-  ('dine,  of  the  Lloyd  Sabaudo 


The  Tug  Munomack. 

This  lug  was  laum-hed  from  the  yard  of  the  Atlantic  \Vr,>rks, 
I-jisi  lloston.  on  .March  7.  She  took  her  maiden  plunge  side- 
wajs  into  a  slip  which  is  jnst  wide  enough  lo  permit  the  travel 
of  a  marine  railway  cradle    The  boat  is  owned  by  the  Merri- 


TIIK    TCC    HOXDIiACK  U^tSI^  lA'EHftOAtll. 

mack  River  Towing  Omipany.  .ind  is  to  be  used  for  general 
towing  Her  length  <iver  all  is  77  feet  b  inches,  with  a  lieam 
of  17  feel  inches;  depth  of  hold,  7  feel  8  inche--.  ami  a  draft 
of  7  feet  6  inches.  II.  .M.  Smith. 


Transatlantic  Steamship  Records. 

'ITic  lirst  steamship  record  of  any  vesvd  crossing  the  .At- 
lantic was  the  twcniy-tive  days  iK'cnpied  by  the  StiiitnnaU  in 
iSlQ.  Nineteen  years  later  the  (»><■<;*  IIV//iTn  crossed  from 
l.iver|K>ol  in  fourteen  days.  In  1K40  the  Cunard  steamer 
Hrilanniti  reduced  the  record  to  ten  days  and  six  hours.  In 
the  Collins  Liner  .-friMV  made  the  trip  in  nine  days  and 
seventeen  hours.  Other  records  are  as  tabulated : 

Days.  Hrs.  Min. 

1856 — Pcrtid  (CiinanI)   9  1  45 

\9tib—Scolh*  < Cunard)   8  48 

i8(x) — City  of  Urussets  llnman)   7  jj  3 

187.S— rify  I'/  Ltcrlin  (  Inman)   7  I.S  48 

1877 — Rrilannic  (White  .Star)   7  m  54 

iKXo — .Irizona  l(iuion)   7  7  23 

i>f»2— Alaska  (Guion)   b  18  37 

1884—  Or<-<;(»»i   (Cunanl)   (1  11  1} 

1885—  /:/riirio    (Cunard)   d  4  43 

1889 — City  of  I'aris  (Inman)   s  iq  18 

l8yi— .l/ii/cj/ii-  (White  Star)   5  18  10 

l8of  — Tcii/oHif  (White  Star)   5  16  31 

iSqj— /^jrij  (,\merican)   ^  14  24 

1893 — Campania  (Cunard)   5  u  7 

1907 — Lusitania  (Cunard)   5  54 

I1J07 — Luiilania  (Cunard)   4  18  40 

lOo8'-.Uii«r^-/(tni(>  (Cunard)   4  A>  15 

This  docs  not  iiH-ludc  records  from  Southampton  or  Ply- 
mouth. 

•  Ttir  l*»l  o(  lilt  |>»ddl»-wti«l  Unmm. 


The  Largest  Ships  in  the  World. 

A  German  contemporary  has  listed  all  the  vessels  of  over 
JO.ooo  tons  now  atlisil  or  building,  there  being  nine  in  service, 
one  other   (the  KolWrdam)   very  nearly  ready,  and  four 
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o;hiT-.  ::i  .jri  uis  siag^^^  '>f  construction  or  "anticipation." 
'f'lii^  ru  ik' ■  tola!  oi  fourteen,  l-'our  of  the  nine  in  service, 
ati'l  •  ih  of  those  iiniler  construction,  arc  accreditee",  t  '  ■^■> 
U  hite  Star  Line,  ali  havinK  l>een  built  liy  HarlanJ  &  UVilff, 
III  lUlfasi  The  Hanihurie-Anierican  Line  is  accredited  with 
two  in  service  and  two  under  construction,  three  of  which 
total  were  Ituilt  In  llarland  &  WoltT;  the  other  was  built  by 
the  Vulcan  Works  at  Stettin  The  Great  Northern  Steam- 
ship Gnnpany  has.  one  vessel,  built  in  the  United  State*;  the 
Canard  Line  has  two  shiio,  built  on  the  Qjrdc  and  the  Tjme. 
retpeetivdjr ;  the  HeUand-Aimtica  Line  lias  nnc  chip,  prac- 
tically  fmiihcd.  bgr  Hartand  ft  WoMT,  and  Iha  North  Gennmn 
Lkqrd  Line  !>  liavifv  one  bwge  venel  inilit  by  the  Vukan 
Worlcs. 

OmiitinK  the  four  vtUeSt  on  which  only  slight  progres.s  has 
been  made,  we  find  ten  immense  Nieamcrs,  aggregating  ithjny 
tons  grosi,  or  an  average  of  .24,631  torn.  Six  fly  the  British 
flag,  two  are  Gcnnan,  one  American  and  one  Dutch. 


that  die  ountour  of  drawing  and  that  of  the  pattern  shall  be 
exactly  similar.  If  such  t<  not  the  case,  why  exercise  such  care 
in  readini;  i*  '.  ;irc.:i .,  r.ni  i  .,  i  t..  -  U  seems  to  be  the  rule 
for  the  <lr..'.viiiK'       .1  I- A  du4  the  pattern  another. 

Hence.  .1^  ilu  Jcm"'  prJ  iiTi;i  li.uvn  ..n  ilu  drawing  and  the 
area  of  blade  arc  <i>ffcret»t  from  tii^jxe  m  niclal,  of  what  use  arc 
all  the  rclincnients  into  which  desiRners  enter  in  designing  a 
wheel?  If  we  take  a  drawing  of  a  wheel,  and,  after  ibc  ship 
ha.s  undergone  her  trial  trip,  compute  from  the  drawing  the 
diaraaeristies  of  ibc  blade,  and  nw  them  in  the  conqHilation 
for  data  required  in  sncfa  casei;  then.  If  the  wheel  a*  buih  ia 
not  of  ibc  i^pe  aa  thown  on  tiie  dnwins.  of  wh.it  u<ie  woold 
there  be  in  minf  this  infermation  for  designing  other  ship»? 
The  writer  had  (hit  very  forcibly  iaipMaied  npon  him  lonie 
lime  ago. 

Fig.  I  shows  a  wheel  «1i>t..-  ■■.r  t|-.;iw  n^;  :ir.vl  p.-nti-rn  wi  re 
exactly  similar.  Fig.  j  shows  the  same  blade,  as  drawn  by  a 
wcU*1niown  method  It  is  not  the  objett  of  lbt>  paper  to  dii> 


'<r  IS  KIT  t  IHCHU  IHAKim  *»]>  AH  igiTAI.  riTCII. 


THE  LAViNQ  OUT  OF  PROPELLER  WHEEL& 


There  n  m  one  subject  within  the  limits  of  the  icienee  of 
naval  architecture  which  offers  more  interest  to  the  invetti^* 

tor  than  ilu-  (in.pellcr  wheel  The  mist  wliicb  h:^^  (ib>.i.iire<l 
the  siibjicl-  of  reM^t.iiice  .iml  prupiilsion  is  r,<pid!y  v.-iiit^biiin 
befi^re  the  iiivf^tiK'in'itis  r.irrift!  ;il  the  ex(M*rinieiitHl  l;inks, 
niider  -uch  iiive-iiKator-  ns  l)ur.iii<l,  Tavli.r,  Hula  and  l-r(tii<l< 

It  is  not  only  with  reg.ird  10  llnse  lwi>  subjects  th.il  diversity 
of  opinion  exists,  but  in  the  dctmeaiion  oi  the  wheel  as  well 
It  ihouid  he  the  aim  of  the,  designer  |o  so  delineate  tiie  wheel 


CUM  the  various  melhodt  or  to.criljd$e  their  fault*  and  virtue*, 
but  lo  submit  lo  the  readers  of  this  journal  a  method  of  de- 
lineating the  blade,  and  a  method  of  makhtg  the  pattern 

whereby  the  two  agree  in  every  detaO. 

Let  us  take  the  wheel  shown  in  Fig  I.  This  wheel  is  IJ 
feet  4  inches  m  clKinu  ter  and  I J  teet  .|  inches  in  pitch.  We 
will  .issiime  that  xve  are  k'vc"  tbe  reipiincl  i|fvil(i|Hil  area,  and 
that  we  hnve  koih-  lhr<niKb  the  preliminary  work,  and  have 
<lecided  on  siupe  ..1  blade  as  shoA'n.  atld  are  prepared  to  matte 
the  working  drawings  for  same. 

We  first  draw  the  horiaontal  line  XXu  This  line  is  the  axis 
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of  our  shaft.  N"  w  drrav  n  lire  }'  i"  at  right  arctc?  to  A"  A*  , 
intersecting  the  ix.i  m  IS.  About  this  center  Vmt  be  drawn 
■iiir  attiwartship  view,  or  in  other  W'lrHs,  thc5c  lines  lie  m  an 
athwartship  plane.  From  the  center  B  we  set  off  on  either 
•ide  «f  the  vwtical,  or  in  intersection.  .1  dntmee  aiiaal  to 
Pitch  P 


a »  6.383^ 

From  B  iti  oS  oa  y  y  z  distance  B  C,  equal  to  the 
nuiius  of  the  irhecL  In  our  cm  Ihit  it  6  feet  s  iadHt.  Now, 


Tir,  2. 


from  B  wc  act  off  a  distance  equal  to  the  radiu*  of  the  huh, 
or  wc  con  jgoofe  die  hub  for  die  premWi  and  lei  off  oo  F 
from  At  point  B  the  dirtenoe.  J'a,  Bk,  Be,  etc,  M  ihown.  It 
is  better  to  decide  on  the  hub  and  to  sketch  in  its  contour. 

From  the  points  a.  b.  c,  etc  ,  wc  draw  a  scries  of  lines  to  A 
(these  Uncs  arc  termed  pitch  lines),  and  through  the  points 
a,  b,  c,  etc.,  wc  dc'cribe  elliptic  arcs,  the  radii  of  these  arcs  all 
lyioK  y  VTt>AviCtA     Set  off  from  a.  ft.  c,  etc..  the  rt- 

quired  d-  .'  rn,  ,  v  .is  i  _•,  i.  4.  1  'c.  the^c  dislaiiccN  being  tiliiaincU 
from  our  preliminary  work,  where  accotmt  i<  taken  of  the  re- 
quirements for  blade  area.  Now  pass  a  fair  curve  through 
these  points,  and  we  obtain  the  contour  of  the  developed  blade. 
The  area  mdnded  withm  tfaia  honndMy  iliouU  be  the  de- 


sdn^u'd  .'.rt':i  n:  the  wheel  at  boiiti  CMepl  in  w  far  at  lilglM 

v;iri.ilJO:iS  »i,uld  modify  it. 

\V;:h  B  as  center  and  radium  !tj,  Db,  Be.  etc.,  dr.cribr  circu- 
Lir  arcs  (the  elliptic  arcs  pre  jict  on  an  atitwartship  pUitc  into 
circular  arcs).  We  can  tww  proceed  to  lay  down  the  pro- 
jected area  by  one  of  two  methods.  We  can,  from  the  points 
<■  tu  project  a  horutontai  line  parallel  with  the  axis,  until  it 
intersects  the  ctrcuJar  arc,  and  thus  get  points  for  the  projected 
area;  or  we  can  simply  produce  the  pitch  line,  for  instance, 
tbrouRh  e.  and  tahe  a  dislanoe  a  equal  to  c' t",  and  lay  off 
f rpHi  et  tin  distances  <k  ft*  r*  <ik  pracecdfaiK  tint  fat  cadi  an; 
the  result  in  either  eatc  hch«  pMdae^  the  tame.  Tain  the 
former  method.  Project  hack  from  a  to  r«,  and  repeat  for  vtA 
arc.  pa^L^in^  a  ctsnre  through  the  points  thus  obtained.  We 
have  at  once  the  contour  of  the  projected  view,  and  the  area 
inclosed  wilt  give  tlw  projected  am.  New  for  Oe  ten^mA- 

aft  plane. 

Draw  i;;o  i"       iu!n-.:-.ir  5'"  }""'  ir'tci  =1  ctirig  the  .T.  P. 

Set  off  }""  Q  equal  to  the  "faii  back  '  or  skew.  From  Q  draw 
a  straight  line  QZ,  intersecting  V'"  )""  in  Z.  (Note — It  is 
simply  the  desire  of  the  man  having  the  wheel  made  that  the 
generating  line  shall  intCfacct  at  this  point.  It  is  not  any 
easier  for  the  pattern  nahert  and  Acre  is  no  reason  why  it 
should  not  intersect      K*"  at  P.} 

FnMn  the  points  of  interscctian  of  the  elliptic  arcs  with  the 
boundary  Ime  of  the  blade  on  the  athwartship  plane,  draw 
iKjrizontal  lines  parallel  with  the  axis  to  at  frt  o,  etc.  Set  off 
im  either  side  of  the  generating  line  Q  Z  the  distance  M  or 
<■  r..  This  gives  the  point  of  div:N  > n,  md  passing  a  curve 
thrDUltli  tlice  points  wc  have  the  txintour  of  blade  when 
Viewed  fmm  a  verticil  plane  p,iTallel  with  tlie  shaft. 

The  thickne:ks  of  the  blade  at  lip  and  root  having  been  de- 
cided, as  well  as  the  successive  blade  sections  in  the  preliminary 
work,  we  proceed  to  draw  them  in,  and  tlie  remaining  details 
cm  now  be  filled  in.  We  have  used  the  elliptic  are  for  onr 
developed  area.  It  will  be  shown  later  that  the  pattern  it 
built  up  in  pitcisely  the  tame  way. 

Kow  to  prove  the  correctness  of  the  eenitniction  and  tho 
reasoning.  It  is  evident  that  a  straight  liite  moving  tmifonnly 
around  an  axis  which  it  iiuirsecis  at  ri({ht  angles  (or  in- 
clined at  any  rin((l<:).  ami  ^ilv.inring  unifrirtnly  alotiK  the  axis 
will  sweep  out  a  surface,  lliis  surf.u'c  is  termed  a  helicoid. 
Ihc  lirst  line  ii  termed  the  gciicraliiig  line  or  genrrnlrix;  the 
second  the  axis.  Now  it  is  app.irciit  that  any  i>oint  in  the 
geiicr  iting  tine  will  trace  out  a  helix.  In  other  words,  the 
l<ic(f.  of  any  lioiiit  in  the  geiier.Ttrix.  as  it  nwves  in  obedience 

In  ihe  lau  expressed  above,  will  bc  a  helix.  Keeping  in  mind 
iiu  ide.i  oi  Ihe  viirface^  we  see  that  the  hxtisof  the  point  mnt 
be  in  the  surface. 

If,  for  one  oomplele  revohitim  of  die  feaentite*  cveiy 
pi>int  moves  through  equal  distances  in  the  direelion  of  the 
axis,  die  pitch  will  bc  uniform,  and  hence  the  surbce  is  a 
-urfacc  >of  uniform  pitch.  This  is  the  surface  used  for  deriv- 
ing the  fate  of  a  blade  of  uniform  pitch  It  can  be  proved  that 
a  helix  traced  hy  any  point  in  the  geni  rating  line  is  a  curve 
of  intersection  of  a  cylinder  with  the  screw  surface.  Talce  any 
number  of  points  on  the  generatrix ;  each  of  these  points  will 
limit  the  radius  of  a  cylinder.  The  cylinders,  having  the  same 
axis,  are  termed  co-axial. 

Wc  observe  from  Fig.  3  that  as  the  diameter  o(  Ihe  cylinder 
incieaaea,  the  pitch  being  conatant,  the  mglet  of  the  hcHx 
decrease. 

Let    =  pitch;  r  as  i«dhit  of  cylinder:  «i  =  angle  of  helix. 
J» 

Then  tan  a  —  

2  »■  r 

Kow,  co-axial  cylinders  hiteracct  the  screw  surface  in 
helices,  and,  at  we  have  teen,  make  certain  angtet  witt  the 
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udt.  If  we  pw  fttmt  tlirongh  tlie  pUddU  yoint  of  the  helical 
ouv^  kctfiag  die  laiiie  aagle  wid  tftt  ud^  «*  find  that  they 
willinteneetdwepltBCiiaelliytieiimi  Intheddkcatiaoof 
the  blade;  we  awfaig  dieie  elliptie  area  at  aU  tadi  anmnd  the 

common  center  line  B  C  until  thty  all  lie  in  the  same  plane. 
This,  of  course,  makes  their  msjiir  and  minor  axes  coincident; 
but,  as  sliown,  they  are  oi  riitTfri-nt  Itt-gih.  VVV  cm  fithcr 
compute  the  radii  of  these  cUiptjc  arcs,  ui  cm  obu:ti  :licm 
by  construction. 

Take  the  arc  puaing  through  b,  for  cxampte.  We  have 
aetn  that  Oa  diatanee      ia  Oa  aeni-aihrar  axia.  The  dia> 

F 

tanee  M  if  the  seoii-najor  axia.  The  dbtanee  locatct 

2  r 

the  foci  of  all  the  elli|i;iL  arcs  I-ct  =  Bh.  anJ  ux  ~  bA. 
h'ig.  4.  Complete  the  in.iriKltf,  Froiiucr  0;  in  bi.Uli  rJircctioni. 
With  ox  as  distance,  set  off  on  oy  pro1iic  i>ii,  oy'  =  c  r.  Srt 
off  on  yx,  from  y,  the  distance  y  y'  =  y  Now,  y  "  =  >  .1'  = 
ox  —  o  y  =  difference  between  semi-inajur  and  scmi-mmor 
axis.  Bisect  u  x,  and  produce  the  perpendicular  to  intersect 
0  y  produced,  a>  at  w;  then  w  y  is  (be  radios  of  the  elliptic 
arc. 

To  pfiMe  die  cameliieaB  of  thia  eanatRlctiaB.  In  tbt  elliplie 
are  taiaiiv  thtwigh  b.  Kg;  S>  ttlw  aiV  pabt  «l  Fsom  11  draw 
the  radii  vcelofs  9,  y.  Now,  M  ii  the  len|di  of  pilch  tine, 

♦  V* 


an.  4. 


or  length  of  semi-major  axis.  We  know  th.it  the  sum  oi  the 
focal  radii,  or  radii  vectors,  is  equal  to  twice  the  length  c, 

P 

or  la  twice  die  length  of  fitch  Une.  Aa  —       locate*  the 

iw 


I, 


rie  S. 


foci  of  all  clUptic  atcs  about  Y  y.  Fig.  1,  and  ji,  y'  are  focal 
radii,  or  radii  veetora,  u  above;  therelMab  j  -f  y  as  3  «. 

The  writer  haa  been  ftcq,iiaitir  adnd  wiqr,  when  a  fahide  baa 
a  fall  back,  should  not  the  developed  area  be  raited  above  the 
prejeetcd  area?  In  o'her  words,  why  should  not  the  developed 
area  be  dnwn  as  th  iiigh  <J  2  were  swung  around  Z  until  it 
w.i-  r.t  right  .-inglcv  to  the  im'.  01  the  sj'..;it  !  his  would  make 
ihc  conlour  of  bliiuc  5Uo',v  .-ibovc  1:5  [:roiii'ii  d  view. 

If  two  straight  gt_-n<Tatin>;  such  .15  ( '/  aiic  (  '/",  ['ig. 

6  {OZ  bHnjr  at  fi«lif  aiiRlrs  to  the  axis,  and  O  Z  inclined 
ti)  O  /  .-it  ;in>  :i:.Kh-l.  movf  ti:K<-lhcr.  generating  screw  sur- 
faces, the  iorui  uiiii  piti.it  01  ixfth  being  equ-tl,  the  helices  of  the 
two  surfaces  10  formed  must  be  exactly  similar.  Now,  these 
surfaces  will  always  be  at  a  constant  distance  from  each  other, 
and  for  any  radius  such  as  Qa,  Fig.  i,  represented  bgr  r  in 
Fig.  6^  this  distance  will,  therefore;  beArXtanOsrX 
tan  e,  whcfB  ^  It  the  angh  of  faidinatiQa  of  the  geneiating 
Imc; 

Thercfon;  when  0  Z*  at  any  rad!ti«  leaves  Hbs  mrCtcc,  0  Z 

at  the  same  radius  leaves  if:  .  ^rfi.-.    Tiirrefere  the  surface 


formed  hgr  O  Z  will  be  precisclr  tht  same  aa  that  foemed  br 
O  Takbig  Fig.  1.  for  hvhain^  the  developed  area  formed 
by  0  ^  wOl  be  precisely  the  Iwne  as  that  formed  by  V"  Z. 
We  see,  therefore,  that  a  blade  generated  .15  ab'  vc  li  obtiincd 
simply  by  setting  the  helices  at  intersected  .Ir-tnnco;  .iit.  cisr- 
rcspondiii,;  to  [iolius  sr  >clf  i  I  r.i«  c  m  br  further  proved  by 
laying  down  a  tcitipl:itf.  ;iriij  '-ttiiiK  :hc  Mmc  10  the  pattern, 
lliis  shows  that  the  :iiliw;irlshi[i  [irojeclion  for  the  sane  da* 
vcloped  area  is  independent  of  the  iall-back  or  skew. 
{To  bt  CoMMed.) 
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Notice  to  Adtrtnlim. 

CkmHfift  lu  he  irm/f  m  cry.  ■"  I"  f'ltfri  atltftlitinfi.  iiiilW  hr  in 
0Ur  hanttj  Nt>/  later  than  the  yti  itt  the  iiT,'nfA.  to  tttture  the  rartytm^ 
out  »i  /HfA  iiijIrMffiifiij  ii«  the  tttue  ut  the  month  fottowiHu.  If  froal 
is  to  he  suhmitteif.  e.tpy  Mfiir  he  in  one  htmJt  tater  than  the  tit  of 
the  iniiMiA. 


Attack  on  the  Florida. 

Oil  May  ihc  AiiKriiaii  Ningle-liirret  monitor 
Floridti  was  attackt'd  by  lur  sister  siiip  .Irkaiisos.  one 
l2-iiidi  shell,  filled  with  hi^h  explosive,  bcinj;  ilirecteil 
a.ijaiiist  the  f.ice  of  the  turret,  close  to  the  starl)oanl 
yuii,  while  one  iJ-inch  and  four  ^-im-li  >lie!ls  were 
fired  at  an  experimental  mast,  built  up  c*im]>letcly  ot 
spirally-placed  sieel  tubes  to  a  hci>;ht  of  alxnu  *fO  feet. 

The  object  of  the  attack  was  to  detenniiie  the  efTivt 
of  the  detonation  of  a  hifjh  explosive  shell  a>iaiust  a 
modern  turret,  as  regar<l<i  iMilh  penetration  an<l  the 
disturbance  of  electrical  ami  other  tittiiij;-;  within  tlie 
turret.  The  second  part  <>(  the  attack  was  intended  to 
determine  the  value  lor  fiie-cfuitrol  purposes  of  such 
a  mast  a-  was  fitted  to  the  l-'loriilit  for  this  purj)ose.  In 
neither  ca»c  was  the  attack  or  its  object  at  all  similar 
to  those  carrieil  out  by  the  Hritish  .\dmiralty  a>iainst 
the  old  ironcla<ls  HclU-inU'  ami  lli-ro.  in  which  cases 
the  object  appears  to  have  l)ccn  to  rithlle  Ihe  ships  and 


effect  a  complete  destruction.  The  attack  diflfercd  in 
another  way.  in  that  the  two  British  ships  were  con- 
demned and  oi  no  further  use.  while  the  i'lorida  is 
still  serviceable  as  a  coast-defense  vessel,  having  in 
fact  iK-en  launched  as  recently  as  igoo. 

While  the  detailed  results  have  not  Ikch  made 
public,  enouRh  is  known  for  us  to  state  that  after  the  at- 
tack on  the  turret,  the  turret  turning,  jjim  elevating  and 
ammunition  hoist  mechanism  was  still  in  ]>erfect  or<ler, 
and  readil\  resjKiniled  when  called  nyton  to  function. 
The  attack  on  the  mast  resulted  in  severing  several 
of  the  tubes  of  which  it  was  built,  but  such  was  the 
strength  of  the  entire  structure  and  its  stability  against 
failure,  even  in  such  a  wounded  condition,  that  it  was 
still  perfectly  serviceable,  and  could  have  withstiHxl  ap- 
parently a  much  more  severe  fire  than  that  to  which  it 
was  subjected. 

It  is  propositi  to  make  a  further  ex])eriinent  by 
mooring  the  Florida  in  shallow  water  an<l  directing 
against  her  si<le  a  nuMlern  torpedo.  The  object  of  this 
is  to  determine  to  what  extent  iimer  subdivision  may 
resist  the  explosion  of  such  a  torpedo,  special  compart- 
ments having  been  built  into  the  ship  for  this  purpose. 


Marine  Engine  Denlgn. 
In  this  issue  is  being  started  a  serial  on  the  above 
topic  which,  it  is  expecte<l,  will  run  throughout  the  l»al- 
ance  of  the  calendar  year.  The  intention  is  to  repub- 
lish this  in  book  fiirm  as  soon  as  the  serial  is  con- 
eluded. 

.Most  of  the  text-lKHiks  on  the  subject  of  marine  en- 
gines deal  only  in  a  general  way  wilh  the  subject  of 
ilcsign.  and  particularly  with  this  subject  as  referring 
to  the  nunuTous  ciHurdinatiiig  parts  of  the  modern 
marine  engine.  N'o  matter  how  extensive  the  work, 
nearly  all  i>f  the  space  is  taken  up  with  descriptions  and 
illustrations  of  engines  of  various  ty|)e>,  with  stune  re- 
gard lo  historical  features,  hut  with  very  little  to  the 
actual  work  of  laying  out  and  ilesigning  the  engine.  It 
is  felt  that  the  little  work  at  present  under  way  will  fill 
a  decidetl  void  in  this  res|K-ct.  and.  being  totally  free 
from  the  de-criirtive  part  of  the  subject,  which  may  be 
obtained  in  any  text-book  now  on  the  market,  it  will 
be  iinicli  more  rea<lily  available  for  the  itarticular  use 
for  which  it  is  intended. 

It  is  net  the  idea  in  this  w«irk  to  cover  in  detail  the 
design  of  every  part  of  the  eiitiine ;  but  enough  is 
given  in  the  v.;iy  of  detailed  design  of  the  principal 
]>arts  to  indicate  the  general  scope  of  the  problem,  and 
to  lay  down  methods  by  which  the  entire  work  can  be 
carried  to  completion.  .\s  given,  this  re|iresents  the 
result  of  several  years  of  experience  in  teaching  the 
subject  of  marine  engine  design  to  stiulents  of  the 
I'niversitv  of  Michigan.  Irrelative  material  has  been 
I'arefulty  excluded,  and  the  whole  subject  is  given  in  a 
concise  and  thoroughly  readable  manner. 

Boilers  and  auxiliarv  machinerv  have  been  omittwl 
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cejniplctilv :  the  former  fonning  a  sefnrate  si]b|ect, 

ati<l.  inilet«l.  iiiidiT  the  pn-sfiit  iiicreasiiip  steam  pres- 
sures, wc  lind  lhat  sf>ecial  watertubc  boilers  are  rapidly 
taking  the  place  of  their  firetube  predeeessoTB.  and 
tl:.  -c-  vv.itcrtube  boilers.  Ueiiijj  ti"i-1rnri(v|  hv  various 
manufacturer};  uiulcr  ll»eir  own  patents,  w<iulil  scarcely 
fofin  a  fruitful  »tlbjecl  for  the  discussion  here  of  de- 
sign. Auxiliars  machinery  is  also  largely  in  the  hauJs 
01  huilflors  of  vpecial  types,  and  comes  under  the  same 
general  cla.'»sificaii<>n  with  regard  to  the  dcsirahtlity  of 
altempting  to  design  it  in  »  work  of  this  sort.  The 
pro)>ellin^  marhiner\'  alone  is  considered,  bat  this  is 
t^iven  in  such  <letail  as  to  make  at  fairly  cdmplete, 
though  very  brief,  treatise. 


Propetter  Wlwala. 

Two  articles  this  month  deal  wiiti  tlu  cvn-vexinK 
subject  of  the  propeller.  One  of  tlK-m,  from  the  pen 
of  a  practical  ntarine  enjrineer.  diacnssee  die  1*yin(;out 

of  proijeller  wlieels.  .u.<l  i-  to  be  follow  ed  next  month 
by  a  trcatmait  of  the  tnaking  of  patterns  fur  propellers. 
Tlw  other  article  is  the  reprint  of  a  paper  read  by  an 
expert  investigator  bef'  rc  Mic  Institution  of  Naval 
Architects,  ami  is  al-o  to  be  cuiichided  next  monih. 

We  have  frecjuently  had  occasion  to  refer  to  this 
subject  editorially,  usualh  in  connection  with  some 
article  or  series  of  articles  which  wc  were  publishing. 
It  is  one  of  the  utmost  importance,  and  one  to  which, 
in  nost  quarters,  too  little  attention  is  paid.  More  than 
this,  it  is  a  subject  which  is  perhaps  as  far  from  being 
an  exact  science  as  anything  in  mu<leni  shipbuilding. 
Xo  two  designers  could  be  expected  lu  turn  out  idcuti- 
eal  propellers  from  a  given  set  of  conditions  and  re* 
inurements:  ;nid  fretiuently  «if  half  a  (Virfi*  (!is>iinilar 
•lesigus.  actual  triaU  would  have  to  l>e  made  to  de- 
termine which  was  la'st  suited  for  the  purpose  in  hand. 
This  arises  !ron>  the  fact  that  different  features  con- 
nected with  tlu'  di-sigu  of  a  propeller  are  differently 
evaluated  by  the  various  designers,  and  that  the  sub- 
ject. M>  far  as  the  laying  down  of  spcciiic  rules  for 
design  is  concerned,  is  still  in  a  ver\'  unfinished  state. 
It  is  for  this  reason  that  every  hit  i>f  new  iiifi>rmation 
which  can  be  brought  to  bear  is  of  value,  whether  tliat 
information  be  the  result  of  the  trials  of  actual  pro- 
pellers on  shi|)s  ft>r  which  they  were  designed,  or  the 
result  of  e\[KTinu'iit^  conducted  with  tuiwlel  pro])cllers. 
either  witit  or  without  an  attendent  hull. 

For  obvious  reasons  it  is  usually  irupracttcahle  to  run 
a  model  pr<i;Hller  in  connectiim  with  a  Imll.  In  the 
first  place,  the  models  are  usually  run  in  a  scrivs,  show- 
ing variation  aUtng  one  or  more  of  their  component 
element«.  such  as  pitch.  Made  area,  etc..  and  it  would 
In  |ii;u  i:ca!ly  out  of  the  fHKsti<Mi  to  furnish  Indls  in 
.•^ufHciciit  number  atul  variety  to  tit  each  oi  these  scp- 
.inite  cases,  tn  addition  to  this,  to  make  a  complete 

te>-t  with  tile  (iropeller  accompanied  by  the  hull,  it 
would  be  neccs.sary  to  arrange  for  both  single  and 


twin  scirews,  and.  Indeed,  if  the  practice  is  to  apply  to 

our  latest  turbiue-<lriven  shiijs,  thrix  and  four  screws 
would  also  have  to  be  proviilcd  for.  Not  only  this,  but 
variation  woultl  necessarily  lie  required  with  regard  to 
the  clearance  between  the  tip  of  the  revolving  propeller 
blade  and  the  hull,  and,  in  the  case  of  the  .single-screw 
shi])  ]>articidarl\ .  the  location  in  a  fore-and-aft  direc- 
tion would  introduce  »ul\  another  clement  of  variation. 

For  this  reason,  nearly  all  of  our  available  material 
in  ilir  shape  of  acciimulati'il  data  fruin  profuHi-r  ex- 
periments has  been  acquired  through  tlie  running  of 
propeUers  in  free  and  undisturbed  water,  without  any 
reference  to  the  prcscnr?  or  absence  of  nnv  hull  or 
other  structure.  There  has.  of  course,  necessarily  been 
such  other  structure  present,  but  it  is  always  located  be- 
hind the  propeller,  and  in  such  a,  position  as  not  to 
affect  the  operation  of  the  latter.  This  structure  is 
required  for  the  proper  housing  of  tliat  part  of  the 
mechanism  designed  to  rotate  the  pro]>eller. 

Because  of  this  divorcing-  of  the  pro|Kllcr  and  the 
hull  which  it  has  to  pr  ■jkI.  tlit  ^e  i;iodel  experiments 
have  been  condemned  in  some  quarters  as  totally  unre- 
liable. It  cannot  for  a  moment  be  claimed  that  the  re- 
sults of  such  an  exiicrinicnt  '.vould  be  the  same  witliout 
llic  hull  as  with  it.  lL.\;j>cncnce  has  .shown,  however, 
that  for  determining  and  delineating  the  action  of  the 
propeller,  pure  and  simple,  model  experiments  are  not 
only  trustworthy,  but  of  very  great  value. 

lVrha]>s  the  most  notable  instance  of  the  applica- 
tion to  practical  use  of  the  experimental  model  pro- 
peller occurred  in  connection  with  the  building  of  the 
fir^l  ve---el  ever  j  r  ji-.Tid  by  a  ste.uii  luiljine.  This 
v.as  the  i  urUiuia.  built  in  iSn^.  Originally  tliis  ves- 
iwl  was  fitted  with  one  large  propeller.  Instead  of  the 
high  speed  hopcfuUx  anticipated,  only  about  half  the 
ultimate  s(3«etl  was  tlcveloped  with  this  propeller. 
This  means  that  the  useful  work  done  by  the  propeller 
was  perhaps  not  nmre  than  10  percem  of  that  ulti- 
mately obtained  In  the  fitting  of  the  propellers  witli 
which  the  vessel  made  her  first  phenomenal  burst  of 
speed.  Small  propellers  on  three  shafts  were  after- 
wards fitted,  but  there  was  an  unaccountable  loss  of 
l>ower  iH-twci'U  the  boiler  and  the  jiropulsion  of  the 
ship.  Investigation  by  means  of  mfnlel  pro[>cllers 
showed  ver>-  clearly  that  this  loss  was  due  ver>'  largely 
to  a  phcnonienori  not  unknown  at  that  time,  but  much 
better  known  since,  and  which  i.s  cailetl  cavitation.  It 
has  been  observed  in  many  instances  in  connection  with 
the  operation  at  very  high  s(>eeds  of  revolution  f>f  ))ro- 
pellers  designed  for  the  absorptir>n  of  ciiusider,iblc 
power.  Tile  studies  which  .Mr.  I'arsons  unilertook  at 
this  time,  added  to  those  made  by  Mr.  Uarnaby.  letl  to 
a  complete  change  in  the  (H  ilicy  of  fitting  pro|Kllcrs  for 
liigh  sp<ed  ves-tl.;  'A  ili  the  result  that  speeds  of  30 
knots  and  upwards  arc  now  attained  regidarl\,  and 
with  little  difRculty.  hy  vessels  of  var>it)g  ty{>cs  and 
size>,  and  with  ])ro|H'llers  so  designed  as  to  mininiiie 
the  ill  ctTccIs  of  this  plienoincnun. 
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l>ro|:rc.M  of  Naval  Veu«U. 
The  Bureau  of  Construction  and  Repair,  Navy  Department, 
reports  the  following  percentages  of  completion  o(  vessels  for 
the  United  Stales  navy: 
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A  Small  Speed  Counter. 
There  ha«  always  been  a  demand  for  a  small  veM  pocket 
speed  counter  which  is  accurate  and  durable.    The  speed 
counter  here  illustrated  is  one  that  is  said  to  contain  these 
qualities.   It  is  of  the  same  size  as  the  illustration,  being  not 
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quite  3  inches  in  IrnRlh.  While  it  is  very  small  and  con- 
venient to  carry  it  is  by  no  means  fragile.  It  registers  the 
exact  number  of  revolutions,  requiring  only  the  taking  i>f  the 
initial  reading,  and  subtracting  it  from  the  final  reading,  to 
obtain  the  number  of  revolutions  in  lime  elapsed. 

Thi-s  unique  speed  counter  has  been  placed  on  the  market 
by  ihe  .\mcrican  Steam  Gauge  &  Valve  Manufacturing  Com- 
{>aiiy,  2o(i  Camden  street.  Iki^lnn.  Ma*». 


ENGINEERE^G  SPEOALTIES. 


The  Savcry  Steam-Yacht  Engine. 

The  engine  illustrated  was  fitted  by  T.  A.  Savery  &  Com- 
pany, Kcwcomen  Works.  Kirmingham,  into  a  fa»l  |Nisscnger 
launch  fur  use  on  the  Nile.  The  launch  has  a  letiglh  of  40 
feel,  a  beam  of  H  fret,  a  draft  of  2  feet  9  inches,  and  a  speed, 
loaded,  of  alKiut  13  miles  per  hour. 

The  engine  is  a  quick-running  comp<iund  of  indicated 
horsepower,  with  cylimler*  4  and  8  inches  diameter  by  5 
inches  stroke.   It  ojierales  at  fix  rc%-olutions  per  minute  under 


A  Pipe-Bending  Machine. 

The  photograph  illu.ilratcs  one  of  the  latest  types  of  pipe 
bending  machines  made  by  Henry  Berry  &  Company.  Ltd.. 
Croydon  Works.  Ilunslct.  Leeds,  This  machine  is  designed 
principally  for  the  purpose  of  bending  steel  .and  copper  pipes, 
and  i»  invaluable  in  nurine  engineering  shops,  where  a  large 
aniounl  of  this  class  of  work  has  to  be  done. 

The  machine  is  fitted  with  two  adjustable  sliding  blocks 
carrying  rollers  or  bollards,  Tluse  blocks  are  adjustable  by 
means  i>f  screws,  worked  independently  from  either  side,  so 
lhat  unequal  sided  bends  can  be  made.  The  head  is  fixed  on 
Ihe  hydraulic  cylinder,  which,  having  a  bnig  travel,  can  pass 
right  through  the  adjustable  sliding  blocks  for  bending  U  or 
expansion  joints. 


a  steam  jiresMirc  of  J50  ih.uihIs.  .md  is  fitted  with  an  outboard 
or  keel  condenser.  Steam  is  supplied  from  a  quick-steaming 
watertubc  boiler  fired  with  petroleum  fuel,  in  which  steam  can 
be  raised  in  a  few  minutes  from  cold  water. 

The  weight  of  the  machinery  outfit  complete,  with  stern 
gear,  pipes,  etc.  is  only  .^.lOO  pounds,  while  the  over-all 
length  is  just  under  6  feet  .1  inches.  On  account  of  the  high 
rate  of  revolution,  Ihe  air  and  feed  pumps,  which  are  worked 
off  the  main  engine,  arc  geared  down  to  a  reduced  speed  to 
insure  efficient  and  silent  o(>erjition. 

Particular  allenlion  ha*  been  paid  to  the  balance  of  moving 
parts,  especially  in  the  valve  gear  and  connecting  rods.  There 
is  a  noticeable  absence  of  vibration  and  smooth  turning  effort. 
The  Joy  valve  gear  is  used,  while  all  glands  and  ttearings  are 
of  ample  size  and  length. 


The  princq  al  ad\antage  clainu'<l  lor  this  machine  is  that  the 
obstructions  on  the  lop  of  Ihe  frame  are  reduced  to  a  mini- 
mum, and  so  interfere  as  little  as  possible  with  Ihe  work 
being  done.  liy  the  use  of  suitable  blocks,  angles,  bars,  chan- 
nels and  joists  can  be  either  lient  or  straightened. 

The  machine  illuMr.He<l  has  a  power  of  45  tons,  and  is 
capable  of  bending  pipes  up  to  6  inches  diameter.  It  was 
supplieil  to  the  order  of  the  .Xdmiralty  for  the  workshop  on 
Portland  breakwater 


An  Automatic  Sighl-Fc<rdins  Meter. 

The  "Boilerine"  sight- feeding  meter  is  placed  on  the  market 
by  Ihe  Boilerine  Manufacturing  Comi>any,  London.  S.  E.,  for 
the  purpose  of  limiting  incrustation  in  a  boiler,  thereby  pro- 
longing its  life,  reducing  the  expense  of  up-kcep  and  saving 
fuel.  A  gunmelal  casting  with  hemispherical  ends,  tested  to 
500  pounds  per  square  inch,  is  Tilted  with  a  valve  and  an  in- 
dicator fixed  10  Ihe  valve  body,  and  a  pointer  by  means  of 
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which  the  operator  c»n  adjust  the  delivery  to  any  desired 
speed. 

The  meter  feeds  the  Boiterine  boiler  fluid  direct  into  the 
boilers  drop  by  drop,  independently  of  the  feed  pump,  and  is 
so  arranged  thai  the  quantity  of  fluid  passing  is  always  visible, 
this  method  Kuaranteeing  the  reagent  mixing  continuously 
with  the  feed  water.  The  liquid,  passing  into  and  mixing 
with  the  water  in  the  boiler,  produces  by  chemico-physical 
action  a  loose  non -adhesive  granular  deposit,  which  is  easy  of 
removal  by  means  of  a  blow-ofT  cock.  Each  meter  carries  a 
day's  supply  for  the  boiler  for  which  intended,  and  they  are 
made  in  sizes  up  to  an  evaporation  of  16,000  pounds  per  hour. 


A  Successful  Type  nt  Propeller. 

The  propeller  illustrated  was  built  by  H.  G.  Trout.  King 
Iron  Works  HulTali),  N.  V.,  and  is  four-bladcd,  with  dctach- 
.tble  bladfv  ami  adjustable  pitch.  The  diameter  is  14  feet ;  the 
pitch,  as  designed,  17  feet;  the  di'Vcloped  area,  64  square  feet, 
aiid  the  disk  area.  l.Vt  siiiiari'  feet.  The  ratio  of  disk  10  de- 
veloped aria  i*  j.4  to  i. 

This  is  one  of  a  scries  of  propellers  built  by  the  Trout 
Works,  the  wheels  Ivcing  made  from  stock  patterns,  over  400 
in  number,  for  all  si/cs  from  I  to  15  feet  in  diameter  for 
solid  wheels,  and  more  than  seventy  patterns  from  j  to  15 
feet  in  sectional  wheels. 


Thor  Close-Quarter  Pneumatic  DrllL 

The  Independent  Pneumatic  Tool  Company,  of  ChicaRo  and 
New  York,  has  just  placed  on  the  market  a  close-quarter 
piston  air  drill,  the  dimensions  of  which  arc  as  follows : 

Inches. 

Throttle  connection  to  outside  of  spindle  case   isifi 

Point  of  feed  screw  to  end  of  socket   S}i 

Radius  from  center  of  feed  screw  to  outside  of  case..    I  9/32 

Width  of  case  at  cylinder  flanges  

Width  at  spindle   ft'A 

Weight,  31  pounds;  speed.  lil  revolutions  per  minute. 

The  spindle  is  at  one  extreme  end  of  the  tool,  and  the 
motor  is  at  the  opposite  end.  The  motor  consists  of  two 
cylinders  parallel  with  each  other,  and  at  right  angle  to  the 
spindle,  the  center  line  of  both  cylinders  centering  on  the 
center  of  spindle.  The  pistons  are  double  acting,  and  operate 
on  a  two-throw  crank.  Between  the  crank  throws  at  the 
center  arc  located  the  eccentrics,  the  cranks  and  eccentrics 
being  one  forging.   The  eccentric  strap*  operate  directly  on 


balanced  cylliKlrical  piston  valves,  having  a  reciprocating 
motion.  The  air  is  taken  in  ccnIralU  between  the  cylinders, 
am!  the  valve*  c<mlrol  the  air  as  close  to  the  cylinder  bore  as 


material  will  permit.  The  engine  crank  proper  is  not  on  the 
usual  90-deKree  angle,  but  has  an  angle  of  13$  degrees,  thus 
allowing  two  pistons  to  pull  when  the  |>o.silion  of  levers  re- 
quires the  greatest  power.  This  makes  the  drill  in  a  degree 
self -regulating,  and  tends  lo  still  further  govern  the  speed 
of  the  entire  revolution  of  drill  spindle.  This  drill  is  provided 
with  reversible  ratchet  feed  mei-hanism,  operated  within  the 
width  of  the  body  of  the  drill  itself.  A  poppet  valve  throttle 
controls  the  speed  and  power  to  a  nicety,  and  also  acts  as  a 
handle. 
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A  New  Pip«  Machine. 

Thi>  machine  i>  jilacfd  on  ihv  niarkci  liy  ihc  Crane  Coin- 
|iany.  Chif.'iKi>,  In  nin-i  the  dtniantj  (or  a  low-priivil  machine, 
operated  by  hand  or  power,  f<ir  high-claiis  service.  Alt  parts 
have  been  designed  to  withstand  any  strains  that  such  a  pipe 
cutting  and  threading  machine  may  be  subjected  tu.  Simplic- 
ity of  operation,  adjustment  and  arrangement  has  been  car- 
ried out  to  the  niinuie^l  detail. 

'this  tool  possesses  many  features  which  increase  output 
and  facilitate  case  of  operation.  The  gripping,  threading, 
cutling-o(T  and  adjustment  have  been  so  arranged  that  no 
uimecessary  ofK-ralioiis  are  rcquire<l.  The  frame  is  one  cast- 
ing, having  IhhI  and  sui:<l  in  one  piece,  eliminating  the  use  of 
light  legs,  and  giving  greatest  rigidity  with  minimum  weight 
an<l  floor  space. 

The  die  head  is  bolted  to  a  movable  carriage,  with  ample 
travel,  t'pon  tlie  die  heail  are  the  dies,  pipe  guides  and 
cutting-off  tool.  The  dies  are  of  the  improve*!  adjnsialde  type, 
made  collapsible.  They  are  carrinl  in  suitable  frames,  sliding 
in  guides,  and  move<l  by  a  screw  operated  by  a  hand  wheel. 
They  are  set  to  gage  by  a  ximple  locking  device,  which  allows 
any  number  of  pii-ces  of  pipe  of  ihe  same  ••ire  to  be  threaded 
without  any  further  adjustment.  These  dies  have  four  cutting 


TECHNICAL  PUBUCATIONS. 


eilges,  and  will  give  gixwl  \ervice  on  cither  steel  or  wrought 
iron  pipe.  Dies  are  made  interchangeable,  and  one  die  of  a 
SCI  mav  lie  replaced  if  broken,  ihn-.  ri'ducing  the  repair  bill 
to  the  minimum. 

When  culling  off.  llie  pijie  i»  midcd  by  two  -leil  guides, 
hardened  on  the  face  l  lieM'  guides  are  i>perated  1>>  a  right 
and  left  screw  and  haiul  wheel.  The  cutliiig-i>ff  to.il  is  oper- 
ated by  a  lever  ami  rack.  1  his  makes  a  rapid,  -imple  and 
positive  device  anil  rxlremely  (Hiwerful.  I  he  uripping  churk 
is  of  the  quick  gripping  typi'  rapid  in  action  and  very  im>w- 
erfitl.  Pipe  may  be  released  and  giippetl  by  the  throwing  of 
a  lever  wtthout  ^dipping  the  machine.  'Ihe  chuck  i»  adjust- 
able to  the  different  sizes  of  pipe  within  raiii;e  of  the  ma- 
chine, without  moving  or  altering  the  jaws.  The  jaws  are  of 
tool  sleel  carried  in  steel  holders,  and  are  removable  for 
grinding  or  replacing. 

The  capacity  is  from  '^-inch  to  j-inch  pipe.  The  dimensions 
of  the  countershaft  pulley,  running  at  joo  revolutions  per 
minute  are  QI4  inches  diameter  by  y  j  inches  face,  The  floor 
space  requiri-«l  is  .J4  by      inches;  the  weight.  700  pi>nii<ls 


The  Mavrflfiiiia  recently  made  6,15  nautical  miles  in  one 
day's  steaming  westward.  The  l.usilauiu  promptly  answered 
with  £41. 


Warships:  A  Text-Book  on  the  Construction,  Protection, 
Stability,  Turning,  Etc.,  of  Warships.  Uy  Edward  L.  .\tt- 
wiMid,  .M.  I.  .\  .\  Si/e.  6  by  inches.  I'agcs,  JIO.  l''ig- 
ures.  .2jo.    I^Midon  anil  New  York.  Longmans,  Green  & 

Company.    Price.  lO/O  net  and  $J.oo  net. 

This  is  Ihe  third  eililion  of  a  work  lirM  issued  in  1904,  in- 
tended primarily  for  ihe  use  of  naval  oflicers.  and  as  a  text 
book  covering  the  designing  of  ihe  principal  features  of  con- 
struction of  warships.  It  is  divided  into  twenty-four  chapters 
and  two  appendices,  followed  by  an  index,  and  takes  up  in 
rotation  the  strength  of  ships,  tests  of  steel,  sections,  rivets 
and  joints,  the  framing  of  various  types  of  ships,  beams, 
pillars  and  decks,  plating  of  the  outer  and  inner  bottoms, 
watertight  bulkheads  and  doors,  stems,  slernposts,  rudders, 
shaft  brackets  and  steering  gears,  pumping,  flooding,  drainage 
and  ventilation,  corrosion  and  fouling,  coaling,  armoring  and 
deck  protection,  mensuration  rules,  navy  list  displacement  and 
tonnage,  buoyancy,  tons  per  inch,  stability,  trim  and  stability 
at  large  angles  of  inclination,  the  rolling  and  turning  of  ships, 
the  resistance  and  propulsion  of  ships,  the  design  of  warships 
and  notes  on  the  loss  of  H.  M,  S.  I'ifloria. 

The  work  is  eminently  practical,  and  gives  details  i>f  the 
slriictnral  arrangements  of  most  of  the  principal  types  of 
>iaiilesht|>s  and  large  cruisers  in  the  British  navy  up  to  the 
Kinij  HdwiirJ  I  'll,  and  /.orrf  .Vc/jiin  classes  The  arrangement 
of  armor  is  shown,  with  the  forms  of  Kicking  of  wimkI.  and 
the  frjimework  upon  which  the  armor  rests  The  chapter  on 
the  design  of  warships  is  ipiile  general,  outlining  the  method 
of  procedure  in  designing  such  vessels,  and  giving  in  some 
cases  distributions  of  weights.  Notable  in  thix  conneclion  are 
ilie  weights  given  of  live  Japanese  war  vessels,  the  battleship 
.  Istihi,  Ihe  aniiored  cruiser  .  Itiima,  the  cruisers  Jakaiaijo  and 
.Attishi,  and  ihe  destroyer  .ituUuti,  as  well  as  that  of  a  smalt 
cruiser  of  .f,6jo  tons,  Monging  to  the  Krilish  navy.  The  first 
a|i|H'ndix  consisis  <if  a  large  nunilier  of  quesiions  under  each 
chapter,  with  answers  thereto.  The  second  appendix  is  a 
memorjindum  of  the  main  elements  of  the  prcudnouiiht  .md 
Im  incihtt'  designs,  presente*!  to  ParlLimeiil  in  190ft 

While  it  would  be  impussible  in  the  scope  alloweil  by  y»> 
pages  to  even  outline  ihe  designing  of  an  entire  warship,  the 
principal  features  are  taken  care  i:f  in  this  Imaik  in  such  a 
manner  as  to  cover  Ihe  main  pi>ints  of  cunstrucliun  of  the 
hull  and  its  general  linings  Xr>  attempt  is  made  to  gn  into 
engine  or  propeller  design,  nor  are  Ihe  military  fcnures, 
aside  from  the  armoring  of  the  hull  and  barlKlles.  given  any 
attention  \thais<iever.  The  distribution  of  guns  and  their  pro- 
lection  are  left  for  the  designer  to  ligure  out  for  himself,  the 
work  being,  in  fact,  concerned  simply  with  the  hull  design  of 
warships  in  general  and  of  battleships  and  large  crtiiscrs  in 
particular. 

Night  Signals  of  the  World's  Shipping.    Ity  D.  II.  Ber- 

nanl  5'j  by  S- ..  inch>  -     I'.ti;i  s,  1.7,    Numerous  illus- 

iraiions  in  colors.  (ilasi;.>w.  ic»o«;  James  Brown  &  Son. 
Price.  7/(>  I  $1.-5  net  I. 

This  iMiok  is  a  compilaiion  of  the  night  signals  of  the 
various  suainship  lines  and  yacht  clubs,  and  is  intended  to  be 
such  ail  aid  to  the  offwer  on  watch  as  to  en.tble  him  lo  recog- 
nize at  once  a  vessel's  signal,  ihiis  avoiding  much  delay  and 
confusiiin.  By  previ<ius  methods  il  has  been  necessary  to 
turn  over  many  iMiges  of  printed  details  before  finding  a 
signal,  whereas  in  ihe  present  case  the  colors  are  arranged 
in  order,  and  in  such  a  manner  as  in  be  readily  .iccessible. 

The  work  is  divided  into  eleven  secliuns,  the  first  five  of 
which  arc  devoted  lo  pyrotechnic  and  fnher  lights  under  the 
several  headings  of  blue,  green,  red.  white  and  yellow,  each 
color  ineniioneil  being  the  prt-<li>niiiianl  one  of  the  signal. 
The  other  seeiions  include  rocket  displays;  roman  candle  dis- 
plays, separate  and  accompanied  by  other  lights;  sound  sig- 
nals, with  or  without  lights :  gun*,  and  Lloyd's  signal.  Blank 
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spaces  are  I«ft  throughout  the  book  for  addHional  signali  to 
be  noted,  ahhouKli  the  niunber  (iven  ie  vciy  gmt  and  come 
iwacticelly  ell  that  would  he  necessary  in  most  cases. 

Structural  EngineerinK.    By  Vroi  A  \V.  iJrightmorc,  D. 
Sc.,      I,  C.  E.  Siice,  5Vj  by  »>»  inches.   I';it;i-N.  J^io.  l-'igurcs, 
London,  E>C.  (La  Bene  Sauvagc).  and  New  York,  1906: 
Caucll  ft  Company.  Price,  10/6  net  and     75  ntt. 

'1  hl^  \v<irk  ts  <I>  >ipM«l  ti.>  lill  the  need  for  a  texl-li<">k  s«ii- 
al.Ii-  (I'r  studi-nts  i>l  eiitti"''>riitK,  ami  plincd  iiHiriiU'di.ne  l<c- 
Ivvceii  the  riilijivt  <il  ^irenjsth  «»(  inaurinU  .iiid  such  speeial- 
ued  wiirk—  as  tiridxe  cmstriiction.  etc.  With  this  idea  in  \  iew, 
the  eiidiiivor  has  l>een  ti>  treat  111  3  tuiistvutiee  and  i"tet!tK''>'e 
iiiannir  the  iiriiieiia]  iile.is  and  niethotU  utiderlyiiig  the 
\cslii;alii.n-  necessary  in  the  desiKiliriK  of  Siruclurt's.  I  :  . 
hijiorical  sitle  h.is  hecii  omitted,  l>nl  certain  .is[MX-t4  of  the  snh- 
jerl.  »nch  as  the  methods  ui  con  si  met  ion  and  the  nse  uf  the 

equilibrium  polygon  and  the  strcs*  ellipse,  have  been  civcn 
rather  more  prommence  than  is  usual  in  works  of  lbt>  sort. 

It  it  recognized  that  in  most  engineer jng  profakma  it  is  not 
possible  to  make  hypotbeticil  asiumptious  and  convert  them 
into  matheniaiicil  equations.  As  a  resuti,  mathematics  have 
generally  to  he  applirct  in  detail  to  each  part  of  a  probtem. 
and  the  assumption-  rcailjni^ted  at  c.ich  step,  to  prevent  the 
malheniatieal  d<<lnclii)iis  frntn  cliNerKinK  ti>  an\  cotisiilerahic 
extent  fr'  tn  .irtiial  e<ii;dinoti-  llie  sueeesi  <ii  the  design  r>f 
any  enKineerniK  struciurt.'  dtrpendi,  largely  upon  the  judgment 
of  the  eiiKitteer.  hased  on  a  ImowicdKC  of  the  fundamental 
priiifipK-  of  status. 

The  work  is  dividi-d  into  fifteen  ehapters,  folhmeil  liy  an 
imicx,  and  is  devotetl  mainly  to  the  desipn  of  girders,  bridges 
and  arrhf»,  together  »ith  retainini;  walls,  foutidationi,  dflns 
and  structures  Qf  reinforced  coocrcie.  The  illnstratioas  are 
all  of  the  line  type,  and  are  sufficiently  clear  for  the  purpose 
intended    The  typoeraphv  is  vcrv  pn»-w! 

Machine  Design.  Construction  and  Drawing,  by  ticnry 
J.  Spooncr,  C.  £.;  profcsKir  of  mcchaaical  and  civil  engincer- 
inK  in  the  London  Polytechnic  School  of  Engmeering.  Siae, 
hy  8K  mclus.  Pages,  t^i.  Filiiim,  i,4as4.  London  and 
New  York.  iix<<:  LMigntana,  Green  ft  Company.  Prioe, 
lo/b  net  and  $3.00  net. 

This  is  a  text-book  for  the  use  of  students  and  younK 
cnfnncers,  and  in  it  the  work  h  carried  Ibroutch  in  regular 
rotation,  hcginning  with  a  dcseriittion  of  drawing  in»trumcntS 
and  their  uses  and  various  methods  for  testing  them. 

The  first  five  chapters  are  devoted  to  these  clamentaiy  com- 
siderationS)  after  which  are  taken  up  stuSnK  boxes,  collart, 
shafting,  cranks.  journaU.  coupliiiK»  snd  clutches,  keys  and 
pin*,  riveted  joints,  holts,  nuts  .iiid  screws,  pipes  and  connec- 
tiofis.  cotters,  knuckle  joints,  hearings  and  hangers,  roller  and 
ball  lieariiiKs.  toothed  and  friction  gearing,  hell-  r  .fn  ;ind 
wire  rope  gearing,  eh.tius,  crane  hooks,  lanki.  j  iN'i.iis  uid 
rods,  crosshcads.  u'lmli  s  .md  crank  ro>:'i-  ..  i  1  i:ti  k  ■,  ".-miil;-. 
and  two  large  chai  t.  vmcd  to  miscellaneous  items,  such 
as  materials  used  -1  n  11  ruction,  strriiglh  of  hetmil.  drop 
forgings.  data  regarding  i>ump>.  etc.,  etc 

The  work  is  very  profusely  illustrated  with  sketches  and 
occasional  half  tones,  and  is  well  fitted  out  with  tables  giving 
ptoportionate  parts  and  eotistanis  for  working.  Examples  are 
given  for  exainiiiatians,  and  the  whole  work  is  so  arnmged 
as  to  be  readily  applicable  for  use  as  a  text-inalc.  Many  ex- 
crcise*,  especially  at  the  ends  of  chapters,  are  provided  with 
answers  where  such  can  he  expressed  in  liguf  cs.  Mndi  of  the 
information  used  has  been  drawn  from  the  tcehnical  press  of 
Entrland  and  ,\weriea.  an  well  a*  «nmc  works  from  the  rf»n- 
linciit  .if  T-'iir.  nH- 

Equipment  Buyers'  Finance:  The  Effect  of  Speeds  on 
Profits.  By  Arthur  Winder.  Siie.  8ff  by  tiji  inches.  Pages, 
16.  Leeds,  IQ08:  Electric  Printing  Works.   Price,  tii.  net 

This  is  a  hrief  <li%cus«ion  in  live  chapters  of  the  snhject  of 
macbini;  tuuU  »i  affeeted  hy  the  type  Used  and  the  speed  of 


Operation.  The  subject  of  using  an  old  lathe  of  low  lir»t  com, 
as  compared  with  a  high-speed  tatlie  of  higher  cost,  is  taken 
up,  and  the  latter  is  shown  to  be  tnore  economical  when  it 
comes  to  comparing  output  with  cost. 


QUERIES  AND  ANSWERS. 

Qiirttimu  nttetmuig  manw  eHpneermg  mil  ht  mumtrtd 
by  tht  Bditvr  in  this  rolunm.  Back  etmmmicaUm  wnul  btar 
iht  Msmr  cad  addrett  of  the  uriltr. 


0.  liiT.  ii^  .T  tii|.l.  rK[i.iii^i,.n  iTii'i-.L-  ivtlli  cylirvliTs  3tt  Ami  bl 
iil.lu's  ii  iluiiH-tcr  I'v  'J  I  '.nclio-  ^tr  i'Vi:.  ll;,  r,;v.ilttO'ti»r  in-t  itiiimu-  are 
l.'.ii.  rot-  tft-.*!-!  [irr  s.itir.  Ul-'i  |ttmiuU  tl-c  L-.il  i>tf  111  tilth  |>ret.»Mr« 
t>li)i(U-t  i.mis  .11  tii-rc  foiiill  V  .:t,(i..  til-  i;lt:irinic  is  ii,:ri.<-ut 
A  sini:!,'  ifxii  i-'Un:p  i-f  tin;  i.liinv*'"  |..-.'.t,rTi  i,  udTi,-* ifl  In  llir  inginr. 
ui<i  h**  a  alriHtc  ot  Id  loeho.    Wbai  ijiuuli)  in'  th>-  jilunK'!'  tli.inii.'icri' 

1.  ~-H«i»  many  thmc"  (hi.-a>«liu1  <|iuntily  of  waltr  wouW  you  d«- 
cMc  on  far  Ike  ra|iacHy  at  Uic  pnmfl  f,  G. 

A.— I.  The  formuU  commonly  used  in  designing  feed-pump 
phmgcrs  Is:   

\  X  L 

where  /)  is  the  diameter  of  the  plunger  in  inches.  /.  is  the 
stroke  ill  feet;  .V  is  ihv  nutnlier  of  working  strokes  per 
minute,  and  Q  is  the  quantity  of  feed  water  in  cubic  icct  per 
minute  On  this  basis 


V  ^,3J2  =  3.06  inches. 


tso  X  oi«3 

This  calls  for  an  area  of  plunger  of  7.3;  Kiuare  1 
The  above  computation  was  tnade  on  two  assumptions.  In 

the  t'lrst  place,  the  indicate<l  horsepower  of  the  cnfMIC  WB8 
assumed,  from  the  data  given,  to  he  500;  in  the  second  place, 
the  eonsumption  of  steam  per  horsepower-honr  was  assumed 
to  he  16  pounds.  This  gives  K.ono  iHUinds  of  steam  per  hour, 
or  l.U  pounds  \H-r  minute.  .On.  ii  nut-  j  r.:  ir  i,-.  t 
per  minute.    The  immbiT  .1  .v.  rtniv<  ..1  tin  j,ump 

of  course,  tin'  iiiinil.i"  r... . .  nf.  .n^  n:  ihi  <uj\yi'  <xr  minute, 
hccausc  the  pump,  henig  of  tlie  plunger  type.  1-  Mnjle  acting. 

i.  The  displacenuni  of  a  plunger  of  the  ar.-.i  Mml  ^'i 
given  is  0.04^5  cuhic  foot  per  stroke,  iir  f>,.17.1  cubic  tect  per 
minute.  This  is  pounds  per  minute  of  water,  theoretically. 
It  will  be  tioliee<l  that  this  is  almost  cxactl}-  three  times  the 
required  amount  of  water  for  the  cngitKi  which  Is  explained 
in  two  ways.  In  the  first  place,  it  is  cnslomaiy  to  fit  a  iced 
pump  of  twice  the  required  capaciljr,  in  order  to  be  able  when 
tKcesiary  to  fill  the  boiler  rapidly.  In  the  sceond  place,  kak- 
.iges  in  the  pump  and  the  ncoeaaity  for  tnikbig  up  a  certain 
amount  of  loss  of  feed,  due  to  leakages  in  the  engines  atid 
eoiinrrtimiii  and  10  the  occasional  use  of  steam  for  whistling, 
require  that  the  plunger  displacement  be  consideralily  greater 
than  the  theoretical  tigure.  The>c  Iwu  cwisidcralious  have 
operated  to  make  the  i>Uiifger  arca  aboot  three  times  the  size 
theoretically  called  for. 

<i  iii<>  lion  iiinv  luimber  nf  arilMis  of  WBlcr  iMnlunatd  Iraai 
an  i>ritir>  in  a  rivin  tnii,'  lir  comtuWd.  «bM  tbt  Sr«SSUr«  •<  flit  WBIMr 

A,^The  fommb  h 

Q  —  C  V  J^l  y  .  '1. 

in  which  Q  h  the  mrniber  of  cubic  feet  per  .sceond :  y  is  the 
array itatioM  factor,  or  32.16  feet  (per  second)*;  H  is  the  head 
of  water  measured  in  a  vertical  line  between  the  center  of 
the  orilice  and  the  levd  of  still  water  above  it;  y4  is  the  arca 

of  the  orifice  in  nquare  feet.  The  factor  C,  which  is  almost 

universally  taken  o(>l.  takes  account  of  the  fact  that  water, 
in  fliiwiriit  through  an  oriricv,  has  a  tendency  to  take  on  a 


in  a  pivrn  t.ltic  hi:  eOlllMll 

Mid  (lie  ain  of  wtfice  arc  Itnowsf 

f.'*'ls  Ikefc  a  fwwids  B>*i*l  tke  ralia  of 
Iscily  of  the  water? 
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contracted  cross-sectional  area,  due  in  large  measure  to  the 
friction  against  the  sides  of  the  orifice.  To  reduce  the  quan- 
tity li>  Kallons  the  number  of  cubic  feet  would  be  multiplied  by 
7.K4  (for  imiMTial  Kallons,  multiply  instead  by  6.24).  The 
velocity  of  the  water  is  represented  by  the  expression  V  2gH. 
The  static  pressure  at  center  of  orifK'e  is  H. 

To  lake  a  cnncrric  example,  suppose  we  have  a  square 
orilice  measuring  2  feet  on  the  side,  and  with  its  center  4 
feet  below  the  surface  of  still  water.  Then 

Q  =  0.62  V29X4X4  =  40  cubic  feet  per  second. 
This  repre»ent»  about  300  United  States  gallons,  or  250  British 
imperial  gallons,  per  second.    The  velocity  is  16  feet  per 
second.   The  mean  static  head  is  4  feet  or  a  pressure  of  i*^ 
pounds  per  square  inch. 

4i>S. — Ilnw  can  I  fin4  the  area  of  «  propeller  iitAe  wbtic  fthip 
i«  in  drydock? 

S. — llavinf  *  btKte  with  an  rvceMtvc  driMp  aatern,  will  tbe  diameter  be 
equal  to  twice  the  radiui  on  line  j1  B,  ar  on  line  A  Cf  Juirioa. 

A. —  I,  We  assume  that  the  developed  area  is  what  is 
wanted.  By  drawing  a  straight  line  down  through  a  nearly 
as  possible  the  center  of  the  blade  from  hub  to  tip,  and  »etlinB 
o£f  perpendiculars  from  this  line  at  known  distances  apart, 
the  lengths  of  these  perpendiculars  can  be  spaced  ofT  with 
dividers  and  set  down  on  a  drawing.  The  develoiied  area  of 
the  blade  may  thus  be  traced  in  through  the  outer  ends  of 
these  lines,  and  the  area  obtained  either  by  means  of  a  plant- 
meter  or  by  ^onie  process  of  approximate  integration.  For 
the  latter  it  would  be  necessary  to  have  the  perpendiculars 
equally  spaced  from  root  to  tip.  In  this  case  thf  summation 
of  all  the  lengths,  added  to  one-twelfth  the  sum  of  the  second 
and  the  next  to  last,  and  diminished  by  seven-tivelflhs  of  the 
two  end  ordinaies.  would  give  a  factor  which,  multiplied  by  the 
distance  between  ordinates  or  perpendiculars  would  give  the 


A 


desired  result.  This  would  not  include  the  approximately 
triangular  sections  between  the  perpendicular  at  the  root  of 
the  blade  and  the  root  itself  as  it  follows  the  contour  of  the 
hub.  For  practical  purptiscs.  however,  the  area  in  this  section 
of  the  propeller  is  of  very  little  value,  particularly  as  regards 
thrust,  and  for  e<impulalion<.  If  it  were  dcired,  however, 
an  approximation  sutliciently  close  for  the  purpose  could 
easily  be  made. 

The  natural  way  to  lake  ordinates  of  this  sort  would  be,  not 
along  a  perpendicular  to  the  center  line,  but  along  arcs  of  con- 
centric circles,  of  which  the  comm<jn  center  is  the  center  of 
the  propeller  shaft.  Tor  the  case  in  question,  however,  this 
might  not  be  feasible  and  the  method  above  outlined  will  give 
the  result  equally  well. 


2.  The  diameter  would  be  twice  the  radius  ./  B.  The 
diameter  of  a  propeller  wheel  is  defined  as  the  diameter  of  the 
circle  swept  by  the  lips  of  the  blades  while  in  rotation. 

Q.  40A.—  On  (4te  ^4.  in  your  February  numtjer.  in  describinc  a  tsiall 
vleam-yacbl  engine,  hintt  by  \V.  Siiion  &  C'oraiiany.  Ltd..  liloticrMer, 
you  Male  thai  the  valve  tear  i>  of  their  sprcially  rlrumed,  linglc  fixed 
eccentric  or  elliptic  type.  Pleaac  five  an  outline  iJtetcb  and  tbe  name  o( 
lhi«  gear.  K.  I. 

.\. — The  sketch  shows  the  arrangement  of  the  gear  a*  fitted 


to  a  compound  »urface<omlen»ing  engine,  with  cylinders  g 
and  15  inches  in  diameter  and  to  inches  stroke.  This  gear  is 
Messrs.  Sisson's  modilkation  of  what  has  been  commonly 
known  as  the  Marshall  valve  gear,  which  itself  was  a  niodifi- 


calion  of  the  original  llackwonh  gear,  the  latter  had  a  slide, 
the  angle  r>f  which  could  be  varied  in  relation  to  the  crank 
shaft,  while  the  .Marshall  or  elliptic  valve  gear  has  a  swing 
link.  The  inclination  of  the  path  of  the  eaeiilric  lever  end  is 
varii-d  by  moving  the  weigh  shaft  in  or  out.  thus  giving  the 
necessary  obliquity  an<l  the  elliptic  movement  to  the  lower  end 
of  the  intermediate  valve  rod. 
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PmooaL— By  «i  act  proved  April  iti^  ooacarning  the 
revcmw  cotter  ccrvice  of  the  United  StaiM,  the  ranlcing  ofliccr 
of  the  engiaeer  corps  (Chief  Ea^aeu  Oiariet  A.  McAllister) 
is  continued  as  en(ineer-tn<liief,  with  a  raidc  niied  from 
that  oorreiptnidinc  to  captain  m  the  amy  totiiat  of  lieutenant- 
colonel.  Under  the  same  act  the  commandant  of  the  (crvtcc 

(C.Tlit.liii  Worth  C.  Ri>v<'l  iv  raiM.1l  in  r;)iik  l;i  lliat  COfff 
iiiK  to  coldiu'l  ill  ilii-  aiiin  cr  ca[>i.iiii  m  ihf  iiaiy. 

William  T.  Donnrlly.  inn-'iiUing  rtiKineef,  has 
from  133  KasMU  street  to  135  Broadway,  New  York. 

Frederich  D.  Hcrbeit,  formerly  editor  of  this  joannl,  is  in 
charge  of  die  New  York  oflce  of  the  Terry  Steam  TnrWne 
Company,  at  90  West  strsct 


OMtuBr>-. 

Roar  Admiral  Ch.irUs  W  Rao.  cnvuriccr-m-chicf  of  the 
United  States  navy,  and  chief  of  the  Bureau  of  Steam  Engi- 
neering of  the  Navy  Department,  died  in  Washington,  May 
13.  He  waa  iMirn  in  Martfnrd.  Conn.,  in  1847,  and  was  gradu- 
ated from  the  Naval  Academy  in  tSGB.  He  was  appointed 
engincer-in-chief  and  chief  of  the  bttreatt  on  Aug.  3, 1909,  for 
a  term  of  four  years,  whfch  was  renewed  last  Augnst  for  • 
similar  period.  He  lias  been  succeeded  by  Oiplain  John  K. 
Barton,  who  becomes  cngin«cr-bi-chief,  and  head  of  file 
bureau. 

Samuel  Saninel*,  sVippfr  of  the  HfnnflUt,  which  won  the 
first  tr.'iiis.i!"rintio  i.u  hl  r.K  i  ,  .im!  I  ir  iiiiir  > cars  captain  i>f  the 
famr'Us  clii>pvr  i'<i-jJiiouii!>l.  iliiil  May  iK  With  the  Pr,\jd- 
ni'urih!.  in  hy  m.Tilr  a  record  acr.iss  the  .Atlantic  fr<<m 

r.nKliO"^  ^  '^^  \<-iV  oi  o  r!;iy~  17  hour-.,  actually  l«a!inv!  liy 
some  24  !ii  iir-  till'  steamship  n-ionii  iIiom-  day..  Hi-  wa-. 
president  of  the  Marine  Journal  Company,  in  which  ollicc  he 
ha«  now  lieen  succeeded  by  the  editor,  Capt.  George  L.  Norton. 

Francis  B.  Stevens  died  m  Hofaoken  May  33.  at  the  age 
of  9^  He  was  a  cWI  and  asarfiankal  engineer  <A  great  note 
during  the  first  half  of  the  nineteenth  century,  bis  best  known 
invention  being  the  Stevens  cut-off,  first  applied  to  the  steam- 
boat Albany  in  1840,  and  in  ase  on  practically  all  side-wheel 
steamers  of  the  present  day.  He  was  prominently  identified 
with  the  iiittodiii  tii'ti  i  f  railr' wil'.  inlo  the  I'nitcd  States 

A.  .S.  Crownin«hicld,  rear  admiral.  I'.  S.  N  ,  died  in  Phila- 
delphia. Miiy  27,  at  the  aKc  of  f^S  He  wa«  a  Kradnate  "f  the 
Naval  Academy  at  Annapolis,  and  saw  service  in  the  civil 
war.  During  the  Spanish  war,  and  for  some  years  thcrtafter, 
he  was  chief  of  the  Bureau  of  Navigation  in  the  Navy  De- 
partment, and  was  a  member  of  the  Naval  War  Board. 

SELECTED  MARINE  PATENTS. 


Tht  publication  in  this  f.u'dniri  n/  ij  fuli  iil  spfnHcalion  dots 
Hill  ni'it-siitrilv  imply  rilitcrial  lommt-ndtitii'H. 

American  patents  compiled  by  Delbert  H.  Decker,  Esq,,  reg- 
istered patent  attorney.  Loan  ft  Trust  Building,  Washington. 

D.  C   

..'AUSasr'U'oj'.y'  '^'"'^'  "I'  suBWAKiWE  boats,  cborgb  p. 

MUBERT,  PARIS.  tHA.\<  E. 


■on  Bi  cntmr  i> 
for  lae  oombustion 


    ,  —  —  inTrnlSen,  an   

M  IB  a  clo«<l  cycle;  1.      irlihout  nir  btins  ulUimI  L..   

of  At  fuel.  The  eombttatioii  gucs  exlianiit  inio  ■  puriller  or  waabrr. 
where  Ihe  atum  ja  condtoMd  and  the  carbaaic  add  (nrtlgr  alnwbed.  fo 
Ihat  an  inert  faf  la  ektsllMd,  which  ia  then  nixed  wilh  oxrgen  and  ■• 
cabbie  af  beinR  arain  oliKied  In  the  rnyine  for  prodiieinf  an  eiirlo>i*e 
mistntr  wilh  thr  iMltiid  furl.     Fivr  rtaitn'. 

ssi.Mii.  .M'Pi.r.wrF-  FUR  .\nni\r,  t..  riiF  KF.ruRn  .srF.F.r* 

OK   VESSELS    W1IJ.I.\.M  l..\l  D.MI  N.  I.0S  AXt.EI.ES.  (AI.. 

AbMtrM. — Tbc  invcniion  rrhilr*  lu  a  »)*l*nt  o(  pi|»c  nr  Mthrr  con- 
duits which  are  placed  npon  the  exterior  of  the  nubmrrftrfl  pi^rtion  of 
IIm  hull,  laid  pipes  leading  fnim  >  tank  or  reaerroir  placed  wiihin  the 
hold  el  the  vcucl.  The  Imii  ir  irwrvelr  contain*  an  uti,  emnltion  or 
Km  fiqaid  harin*  liHle  afrmiiy  fi  r  water.  The  nil,  etc.,  bjr  meana  n< 
Ibt  apyiffllM.  1)  ojecicd  m  minuic  qeanlitin  and  distribotcd  to  the 
arimncd  porlion  of  the  hull,  ihercbjr  materially  rrducinc  the  friction, 
in  •anaaa  to  ptettMu   the  hull  from  foulinir.  Two  elalma. 

sn.TTS.  SCREW  PROPEIXER.  ROSCOE  E,  COON,  PORT- 
LAND; OEBGON.      .  , 

OWm  t>-11«  aaamntion  ef  •  prapcllcr 


iiinular  atnw,  impdltr  bladn  with  lathcti  iihI  saar  wheel*  en  the  hnir 

i  n.tft  of  the  aanie  mounted  10  turn  on  mid  arau,  an  outer  ileevc  in* 
closinii  the  propeller  abaft  and  havint  lonfitodinal  aloln  10  (i>c  pawaae 
lo  aaid  arma,  radt  bars  arrannd  Maid*  the  alota  and  ft«cd  to  aald 
»lcc*«.  lacau  for  lUding  aald  «««««  lanailiufiiially  erer  the  mrellcr 

1S^niS£S^'SJS^S?A''&&  ia*.i  w-  -as. 

^s-i  nTj  _OAR.  JOSHUA  LEHMAN.  TORO.VTO,  CANADA. 
l..'.tiut  1.  —In  an  oar.  in  combination,  a  pivotal  block  aiipportcd  from 
liir  fltiiiwAk-  of  a  boat  and  havtna  pans  cxIendinK  upwaidl;'  from  each 
end  thereof,  a  pair  of  co-actina  Hgnwtal  toothed  (eara  lournaled  on 
•aid  pint,  an  oar  handle  rolalibl*  wpperted  from  one  01  said  icara, 
an  ear  Mem  reiatably  nipportnd  fnm  the  other  of  taid  S'*".  *  oeeel 
"    ..  ■■(lhaf  '•  •   


llii-frMttlt.  Anti  a  (>late  having  oril>cra  tlu  r  f-llit.>tt)(li,  t!j!p>n)jlt  ..Lult  fi-aa 
itjt-  piiu  rxtcnding  from  tbc  pivotal  bloi:L.  sa.ii  platr  ■•t-.tij  n^.ril;  »t- 
ciirr.l  lo  the  pin,  above  Ihc  sci^niental  Hcari,  and  ri.iv!n>:  a  ln_V'.l  gLir 
Mtrlait  formcfi  on  ill  unikr  side  at  Oflc  end,  and  iitcalting  with  lha 
Ih'.cI  ;,iio<.ti  >.^i'tji<-ii  t,>  viisd  oar  Mem,  Bad  adii|Md  M  roial*  mM 
I'liiioi)  i>n  the  awincins  of  the  aeRmMilal  pev  inspBrlmf  aaia  ear  Mbbi, 
lo  feather  the  oar. — Three  claimi^ 

MS.ISI.— ROAT.    JOHN  W.  GAY.  RICKREALL.  OREGON. 

Ah4lract. — The  boat  conaiMs  caaentially  of  an  air  chamber  upon  which 
iu  floatuii  caaacilr  dependa.  The  top  of  this  air  dtaoihcr,  Maa 
alwagra  ata«e  a»  mMfUae,  imiiHmii  tfw  Mill  dacfc  «(  At  veSM. 


.\bove  this  main  deck  are  other  deeka,  having  either  ofien  er  iacleitd 
aide*.  a»  may  be  nexruary.  lielov  the  air  cliamlaer.  the  beat  ia  fonMO 
with  longitudinal  oompartmenu  of  apecia]  coaMntctlaa  arraaaed  far 
ibr  free  loaailadiiial  Msmaa  ef  watte  Uweajh.tiMm,  bjtt  9t  tic  1 


i  watte  tiweodl  thtm,  bat  at  tic  mom 
preraot  a  uniBf  of  the  btal.  Faar 


time  acting  1 
claima. 

>.»5.*3I.-  STEEI<IN(;  PEVICE  FOU 
A.  t.ARRETT,  Al  BLKN,  N.  Y. 

Claim  i.—ln  a  power  boat  having  a  iter  ring  wbcci,  a  ^. 

a  anpiaemeaial  amcfing  ntrctiaiiiim  ceancctM  t»  the 


tiller  ro|ir, 


I'owr.K  ito.sTS.  JAUMS 

sad  a 

tiller 


Tope  at  a  (Kiint  Iirlwrcn  the  jlrpTint;  whcfl  anj  Ihc  tilltr,   hrtvlni;  in 
combination  a  supporting  p^aic.  a  t'j.Mt.i'l  -rgi;ir-it  ■(.cl.:ibl(:  thtrcjn. 
nir»si»  to  r.<k  the  aegmenl.  a  twk  l'H   nl«hins  wilti  the  jcgmcnl.  a 
ill  tnc  rac'i  bar,  atld  a  alide  «i|ipart  in  laid  alot.    Six  claina. 

SIMM  Sill P-CLEAXIKG  APPARATUS.  ARTHUR  R.  ROGERS, 
JONlisiOH r.  MAINE.  , 

C'fai'm  li.— The  comblnallon  with  a  gnidiag  frame  conMnnlcil  10  en- 
lagc  the  keel  of  a  maacl,  and  ro|ies  attached  lo  iaid  frame,  of  a 
aerica  of  revetviaa  •eraacrt  free  ai  eat  end  and  ctmecicd  at  their 
ether  todi  wfth  flw  tJuing  trtSM.  ^ 
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Ma.5*i&.— IXVISIIILt  AIRCIIAMHKR  A\l>  SPONSOK  FOR 
CAXUbSi.   CALKII  B.  THATCIIKK,  BA.NGOK.  MAINE. 

Cmim.^A  canoe  havinii  Uiierinc  curvnJ  Tt\^  ctu  to  ciMiforni  lo  the 
CHTvaturc  91  the  hull  M?carrd  to  the  ouisnlr  at  iIk  tiUnkmR.  nmj  r«- 


  from  Ihe  (unwalc*  lo  Ihr  walerline.  uia  rib*  Bradually  tic- 

crcMing  in  mimh  and  length  from  the  center  toward*  cadi  end.  plank- 
iiiff  secured  on  aaM  riba,  and  canvas  •ccur«d  over  InkU  and  rib>. 
havmit  its  iide  r(t||r»  wcttfed  imdrr  the  auniialr*  of  the  caiMM-.  form- 
Inff  an  rnriMlile  njrti|1u  comparlmrnl,    fhir  rlaim. 

_«M.««I     Tr)KPEIK)  BOAT,  KKNST  A   MLSKV.  <  !lKI>n  \\l A. 
KpRWAY.  ASSIGNOR   OF  ONK  HALI     TO    i'UKN  Akli   l  kAl 
TOX,  CIIICAUO. 

CMm  Ct^ln  a  lor|*e<lo  boat,  or  tubcnarinr.  tlM-  iiMitlnndti^n  *fth  h 
lorprdn  launchinf  lubr  o|>rniitv  oiiiu-arfU  tlirounfa  ilie  hull  oi  tbr 
t>Dal.  of  a  rotarjr  maaaiinr  ilfum  iirovulr.l  with  a  pluralUr  «< 


i i.nsititi  t -  Ill  rriiittrT  With  tvd  laondiitii;  t'.i'.i'.  h^v.A  »|Nfraicd 

IMi-Aif.  iiu    tu^.ilinK   <«.i)i|  <!tnin.   ;tMd  hand  «Hrr«tr  1  in<u:u  i'-r  icle««nf 

Mill                Er  ini  ^^11!  rh.tiiLl»' 1  *  witm  ar«tti'<l,     iMiipriMtiig  a  liano 

rwl  u-r  ,  ,1  M.I,-  i.i>,..t(<i  I'K  i.ti  .i'1.4|<tr<l  tn  hin<\  againtt  tmd  tor* 

prtio  nhin  ni  it*  i..--Ajr.|  |..^iti..n.  an-l  re  cnk'^f  the  SiattlfIC  arm  Of 

tl»c  lot  \>r'Ui  w>ii-ii  i)r;iHn  ir-i^io  ;itiI.  K'Hir  rl-iiTH- 

M«*t:»  pRoi'i'LSioN"  OF  siiirs  KinVAKI>  t  in>!-. 
UVKKIDOU 


C^MiM.— Meant  for  pfoprlUna  ahifiA.  comiirmng  a  prime  mnvcr,  a 
iniriffufal  pomp  aclnaUd  Ihcf^,  a  ahafi  incf«for»  a  InrMnc  mounted 


Jir«*tl>  r>ti  taul  shaft  ami  in  the  Ii>wrf  i-jt'.t  1.!  ilir  Si.^t: 
lu-itinj  t>ir  tUTbint-  uilh  ihc  uatcr  rtutsidr  thr  hoai  ulnn^y  I  lir  [ki*mt 
wliiili  tn  ttir  hriitl  itt  water  rcfiuirrd  tn  t*oal  thr  \\n\>  i<  uliliz*'t. 
*ai<t  crniri(ti(al  |iiktn|i  jtiltivttfl  tn  rlimii>atc  tbc  iMck  pmsurc  on  tbr 
ad  capable  uii^oving  imirr  water  Iban  ii  admitted  by 
e.    Ono  claim. 


British  patents  compiled  hy  KiKvards  &  Co.,  ch.irii  rcil  patent 
agents  and  engineers*  Gunccry  Lane  ^lion  Chambers.  Lon- 
don. W.  C 


>HIIS*  PR.\HRS  AND  FRAMIXr;.    C  D.  TOXFORO. 

SLM>KKi.AM) 

Torn!  vr-neN  are  Atled  n\\U  vi-flitAl  ioUinuio  M;i.;:<irt<  arrane^J 
■pan  (lie  tir-c  w>irrr  ihv  inswr):it  frami-i-  turn  u|iv^.)mU  hr  lorTii  thr  ttif 
eei,  Tli<-  niKi-itti*  »i  r  ttrr(«  raMy  .Ltf  I  ul'ular  con*!riictiviti,  K-t m  11 1  iii 
dwir  lower  t  :i  U  1,1  i,.|t.i«  It-.t'  iin.  ;,i  (hrir  npr^f  cTi'K  lo  the 
frames.  >iy  l)titkt  ls  ..r  tlinr  (  i|  iiu  .iIti.!  ,  t  ii  it  .|i;H£i.n;i|  sti-il*  irr  a^^o 
Atlr*l,  atiil  f*;U-rnl  fri.n-.  t'li  lit-  '.taii-i*.  I  bt-  >trMt«  j«ti-  ai - 
ranged  in  imirh,  on<  1-1  .  :i<  It  -iilf  .1  <.;ii  ti  ,  ,.Iipiin-  I'l  l  ].  fraini-N  -.i^^iiKltt- 
ene<l  by  hini*c»nl.tl  •iiinx''-'  -tn  .i-i  1  iti  iln  --lui.'-,  *, 'in  tt  i  ■.ifU.i-i.  if 
found  neccsury.  In  a  mtKlitication.  in  whicli  "  'iwrrn  licclth"  are  lilled, 
  tiAied 


mining  tin;  projection  <o  enva^r  iIk-  catch,  tlie  ring  ivminc  on  t  

The  trunnion*  arc  mouBtetl  m  lua*  having  «totip  eo  that  ibt  riM  muf 
be  turned  at  rigM  anglea  10  the  tramo. 

U.st^t.    I'ROFCLUXG  SHIPS  AXU  BOATS.    W,  COCHRANE. 

LOMNiN.  W. 

I  br  ])ro|wlleTB  Ore  of  the  vibrating*iilBta  type  ami  are  arranged  In 

i>ans  "|>rrHiitt  by  nuilur«.  the  boal  being  fined  with  two  bilge  Itret*. 

Kach  niiit  t'  \r*s  .1  «haft,  (-«.iriidin|i  un  (»p]H»«iir  nUhr*>  i>f  t\iv  crank 
chamber,  yini  j-r'-si-led  witb  a  clutth.  A  di^k  tixed  i>b!i-iii<l>  tu  the 
*Jia(t  1-*  iifiiivfi]  ar).|  carTi*-»  on  baM  licarlnB*  a  ■■fap.  to  w>n<  ii  1^  |iTi)ird 

a    lOfW    i-li    llir    vi-!;iiil    Oufi    'l{    lltC    J-i- t>|«-Tl.- r         (  llr    atf-phr  •  !■  i-     <il  .lliftl- 

litii^n  iif  iht  ii'i  iw-tlrf  may  be  varir.l  \,\  .ilirriiitt  * uiili  tmiv  ui  the 
',li»k;  tn  aitain  t.ii*  object,  the  di^U  is  j.tV'»trd  to  the  rmi  i-t  tf  «■  »halt. 
;iri.|  f  link"'  l-y  a  ■^'••l  1ft  a  ilidine  >■  liar,  wntrh  in  i' .r  r  r.  il  ].  ,!  I.jr  a 
(u\  (ilv  1 1   IrVf  I    (It    'i)    fm  «ns  ■  it    wot  tn    t  ■    .  -  Uik        1  h  ;ir  r%  i  -  iT    v.    .1  r     it,  ..111; 

..lu«-  t'.'.  Ill'   [.I  ii]n-lJi-f ,  the  vam  V  .ji*-  ScaiicO  t,i  <^tin-k'   ."i  '^'^^ 
tlic  |irtt|ieilcT  frankf,  inc  rnd  of  tbc  fraotc  lurtnK  an  ovcrhatiKinK  tiangr. 
M  innt  the  mter  ii  prcmaied  by  the  ftmige  from  cacaptog.  and  acta  a* 
a  bttiTtfr. 

34.HTV.  SHIPS'  CAD1X;  RERTIIS.  A.  H.  RAIRI).  l  IVf-RPOOU 
Relate*  lo  the  metal  hllinga  b/  whicli  the  portahir  pArtitK^ni.  viate- 
reooit  and  bmbt  for  ship*  are  secured  to  the  upright  i>o^t%  lorming 
iba  framework  of  attck  ttMme  and  berth*.  To  avohl  the  gaii  below  the 
joint  caa«r<l  ivy  the  ni^ivWny  for  having  a  clearance  s|«cr,  tbc  fitting  i* 
provlord  with  a  4li*lina  i>h-cc.  A  hook  rniiaRc»  a  cup  attached  to  the 
ImM,  and  the  *Ji<ltTt|{  imi-r  fili  cbf  ly  aitaitiM  ttw  cii|>  ami  i*  ihrrr- 
nuintainrd  in  jn'^itiMii.  A*,  ihr  hi.nk  jin<l  ilir  ikittiium  lalt  iiiti*  plate, 
relative  raovemt-ni  takt  *  |iUii-  brtwr.  n  ih>  in***  i-lait-  nf  thr  ttttinic  a»d 
the  alidina  pircf  The  tlaiiBf  nn  ti  i  liiiitT  .^i  r  rl  i  ir-iji  w,'iMh  w..ti;il 
otbcrm-i«r  be  fnttnr«l  Ik-I««  t^,  rii]i 

fi.iOfl, -WARSIIIP-S"  ItlNKKR?!.  I  iflSlsr  K*  .IK  M  \>i  lllM.N 
BAL*  AKTIEN  tlKSF-IXSt  UAFT,  IXmMHkl.r  UIA  IIKM  KKKI 
MAX.  Itl'ISBCKi;.  <;kkma.vy. 

Coal  la  scornl  partly  tti  hold  bunktre  and  pattiv  m  l  i-^n  Arck 


biinV.  r*.  ail. I  itn.i.-:i.|  i.|  %Ui  l..wrr  -U^  U  hunkctf  at  tmii  a^  tvc  luinki 
in  iht  Ki>!'I  htiiikrrv.  ihcy  ittr  yti,\u\f  \  wiih  -.hiK-it-.  (i^r  -li  >«.  harntTii:  th<- 
«  n^I  'ltr<<  lly  ini.i  the  *iiikrhMl,l,  wiiIkli!  ;m-.'.iih;  it  ttin-uKlt  I  In-  holii 
iMiiikct  In  t.tir  cxaitiiil.-.  Th»-  I.»w.  r  .Itck  bLinV'  t*  art  itivwlr.l  |.ini;»tu 
iliri.li:>  l>\  a  |.!nij(ii.ti  (it  umlfl  wirh  .i.»i»r«,  and  arc  fnt* d  wtlh  >haft?» 
fur  iliardlitt,  t*\\uU  Ji:i-  ifoM  I  by  H.llur  .:>....t>.  I  lir  liiil.l  btm^rtx  iiir 
h'lcij  tht'itiiiii  »hjrti  and  il.Kir*,  itnl  ,m  ■  1 1 !■  .1 !  t-r. I  int..  tin-  «.v:il.i  h.tit] 
bv  ri!ln-r  (I'l'trt*  I<f<ic-  Wctk  ^l■r•.kl.'^  :  'niT  I :  (i 'rate  dirrtttj    with  the 

ilikkrliHild  t.v  inrai-.'.  id  *ni.u|-,  In  a  rin m u ti .  jiB-m,.  (li.-  part  ul  the  Ueck 
and  the  kiife  p!atinu  I'litbojird  nf  ll'-c  ^h«il  mv  luMicrd  in  i>itv  of  tho 
drck^.  and  itiovkI  tn  facilitate  tharjiintt  tht  ^.irtniis  bititkrre,  Sna* 
[K-n-iKin  Irtickwayt  may  br  htted  in  the  la»rr deck  bunkt  t^. 

2«.34».  SIIII'S'  STAIRCASKS:  VENTILATING.  1  AIJ OCB^. 
lilRKF.MIKAl). 

The  ^la1r•l  or  ladtlrrm  lurd  lo  aain  ncreft*  to  the  various  b»ld«  of  a 
shi|>  arr  dis*o««d  wMMn  a  tube  which  extends  Ihrnn^  the  dex-k«. 
f  "od  landinge  are  providrd  at  each  dedb  and  llldinK  d»j7s 

ate  titte  I  at  convrnirnt  idacru  The  tube  amy  altO  ht  tttniaed  aa  a 
vrTitilalinK  jiitK',  an<l  for  that  |iurpt>«e  in  provioed  with  a  COWl  at  iU 
uiil^cr  rnd  thr  titW  ma.  bt  conMructe*  Of  Open— ifc,  twdk  M  hat*  OT 
gritlwork.  timed  between  the  decks. 


sa.«H 


2r..iriA  -SIUI*S*  CAIIIN  UOMTS.  I.  BROADFOOT  ft  SONS. 
WHITKINCH.  am?  J.  R.  APPLKMV.  PAKTirK. 

Keluir^  I')  thjit  tyiHT  of  ahit^**  aide  MftilttrH  in  which  ihr  wtililr  rina 
la  pivoled  IIS  .1  M  -i  V  having  aide  trunnions  workinK  in  beariiii;«  in  lua^ 
00  Ihe  acuitk  frail  I.  A  »1ui)  i*  Attrd  in  the  nc'iMle  nna.  and  h»%  a 
aquare  Mock  moHiii«"d  i»ti        unwTrwfrj  ^uiti.  rxtnsd''  hetween 

lugs  on  ihr  fraim-.  In  the  edtfrfc  i,i  thr*t-  Ihu*  an-  ti*n  notvlio  m 
which  prajccliooft  ctirajte.  The  ncuitle  nnx  ■«  ^«'ld  in  li*  cl>iM-d  iNJUiiuti 
by  any  convenient  faateninga,  and  may  be  held  alighdi  open  by  prr- 


STKAM  (iENERATURH.    I,  DRl'MiRIT,  I.IVKRPOOU 
'  ooUr 


ITofrr  «-('.  uJafK^x,  fromorinir- — The  boiler  i%  fitted  interaally  with  a 
cloaed  vc^.<4l  iithI  conneeled  by  pipea  wftib  llir  steam  >|ioce  and  the 
biwer  fkari  nf  the  water  ft|HU'r.  The  air  traHied  in  the  veMel  during 
ihc  hllina  of  the  boiler  eKt*4iid«  when  healed  hy  the  surrounding  watwr. 
and  driven  out  tbr  water  tbrnuxh  a  |Hpr,    VN'alcr  then  rnlera  the  VOMcl 

ihr.Mirh  anntb»T  i«[k     lb.  ht^i  |mih*  i*  ctHittecicd  with  a  caatag  our- 

rnititdnix  th<'  ti>iiti..>l  r^i  t  <>i  ih<-  Uiicr  pi|»e   and  flp*"  ^ 
litiiium.      I  be  \cu-el   tiijt>    l>r   fitted   in   the  iHMttif-frfFM  and  *~ 
croa*>tubei;  4ir  it  may  be  composed  of  Inbea. 
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BRITAIN'S  NEW  TURBINE  BATTLE  CRUISER  INDOIWITABLE. 


Th*  nfw  Indomitable,  which  has  created  a  world-wide  in- 
terest, has  now  passed  ihrotiKh  all  her  official  steam  and  gun 
trials  with  the  grratcM  success.  DurinK  her  24-hour  specti 
test  she  is  said  to  have  averaged  the  high  S|>rrd  o{  ^6.75  kntils, 
and  at  times  actually  reached  28  knots.  1'he  contract  speed 
was  iS  knots.  Following  out  the  conditions  of  secrecy  which 
have  been  oliserve<l  (turing  the  coiwtruction  of  this  ship,  it  has 
not  been  considered  advisable  to  give  any  particular!)  of  the 
(peed  trials:  but  we  can  now  deal  more  freely  with  the  "ship 
of  mystery"  than  was  the  case  when  we  gave  a  description  of 


greatest  length  of  any  warship  afloat  or  projected),  with  a 
breadth  of  78  feet  6  inches,  and  displaces  I7.i50  tons,  on  a 
draft  of  i6  feet.  Her  side  armor  is  7  itKhes  in  thickneM 
amidships,  tapering  to  4  itiches  at  bow  and  stern.  The  gun 
t>arbetics  are  of  S-inch  armor,  while  the  turrets  arc  of  7-inch 
armor. 

We  give  reproeluctions  of  several  photos  of  the  ship,  clearly 
illustrating  her  appearance  and  fighting  power.  It  will  be 
noted  that  our  last  description  of  the  position  and  number  of 
the  main  guns  was  correct.    There  are  eight  12-inch  gun», 


the  ve*«rl  in  our  issue  of  May.  UlO'  because  she  has  now 
passed  frum  the  builder's  closely-guarded  private  works  I"  the 
open  sea,  where  she  is  unable  to  Ik-  conevale<I  from  the  kern. 
Searching  eye  of  the  photographic  camera.  The  Indi'iiiitiiftU 
is  the  first  completed  of  the  three  ships  of  the  lnviinit>le 
class,  hnvitig  been  const ructnl  in  the  rccoril  time  of  two 
years  and  iv^o  months.  This  Kive->  sonu-  indicatiim  of  the  high 
Mandard  attained  in  shipbuilding  on  the  Clyde. 

The  main  features  <if  the  ship  were  described  last  year,  but 
one  or  two  facts  may  be  reiwali-il  here.  The  vessel  is  5.^0  feet 
long  Iwtween  perpendiculars  1560  feet  over  all.  this  being  the 


each  of  45  calibres  in  length,  tiring  an  850-pound  shot,  with  a 
tnU7;rle  energy  of  47.697-foiit  tons,  The  forward  pair  of 
ij-iiich  guns  is  on  the  fnrecastlt-  divk,  ami  the  four  amidship 
guns  are  on  the  same  deck  level,  and  situ.itc<l  between  the 
second  and  third  funnels,  as  shown  in  illustrations.  The  after 
pair  i>f  guns  is  on  the  upiH-r  <leck.  apparenily  about  9  feet 
lower  than  the  forecastle  deck.  .Ml  the  eight  guns  are  ar- 
ranged ti>  lire  on  either  broadside,  and  six  guns  ma>-  be  tired 
ahead  and  a  similar  numln-r  astern.  m>  that  in  gun  power  the 
Imlrmiltil'U'  is  equal  to  the  iKiille^hip  Pri-minouiihl.  The 
secondary  armament  consists  of  a  large  number  (sixteen)  of 
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4-inch  guns,  ha'.f  nf  them  mounted  in  pairs  on  the  four  tur- 
rets. This  ariantii-inrMt  |K-rniil»  the  training  of  twelve  of 
these  Kuns  on  either  broadside. 

To  the  <mt>ide  ol>ser\er  the  ship  has  nuny  new  feature*. 
A  very  noticeable  detail  i*  the  arranKemeni  of  the  masts.  Thej 
are  both  of  the  tripod  type ;  this  entirely  dispenses  with  the 
shr<iuds,  which  would  have  obstructed  the  training  of  .iinne 
of  the  guns.  Also,  the  tripixl  form  reduces  the  possibility  of 
the  mast's  being  coniplelelj  shot  away,  for  even  if  one  leg 
did  go  the  others  would  stand,  with  trm[Kirary  guy  ru|>es. 
This  is  an  important  detail,  bceausc  the  masts  carry  the  gun 
sighting  ("fire  control")  slaiion»  and  the  receiving  wires  in 
connection  vt-ith  the  wireless  telegraph  system.  The  customary 
gafT  for  the  aerial  wire  has  been  dispensed  with,  and  the  ina^l* 
h«ve  been  incrca'ed  in  heiKht  «i  as  to  pivc  an  aerial  wire 


arranKemeni  U'tween  the  masts  in  a  manner  similar  to  that 
adopted  on  the  l.tttilania. 

Then  there  is  almost  an  entire  absence  of  boat  davits,  as 
most  of  the  boats  have  la-en  placed  so  that  they  may  be  put 
overlKiard  with  derrick.*.  Hut  the  ship's  lifeboats  arc  very 
conspicuous,  in  long  goose-neck  davits,  so  arranged  that  the 
boat  can  be  lowered  over  the  ship's  side  or  stowed  inboard  clear 
of  gun  tire.  An<ithcr  noticeable  detail  is  the  position  of  the 
conifass  platfiirni,  which  is  very  hixh  up,  and  appears  to  be 
almost  level  with  the  top  of  the  futuiel.  The  ship  i»  also 
provided  with  torj>edo-net  defense,  all  fore  and  aft. 

The  projielling  turbines  are  of  the  Parsons  type,  designed 
to  give  4i.ocn  horsepower,  and  are  placed  in  two  compart- 
ments, divided  by  a  center-line  bulkhead.  They  are  similar 
Id  those  in  the  Prradiu  uffht.  Thus,  in  each  engine  room  there 
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are  one  Mgti<^euHre  and  one  tow^prcnure  main  ahead  tur- 
bine, a  craUing  rarfaine,  and  otw  hiili-pircianre  and  one  low- 
pressure  aMetn  turbine.  Th«  higb-preisare  ahead  and  the 

hish-prcisurc  astern  drive  tlic  outer  «.haft«,  while  the  eniilittg 
and  the  low-pressure  ahead  and  low-prc5»iire  astern  are  on  the 
inner  shafts.  The  four  shafts  have  one  propeller  on  each.  an<l 
these  lurn  outlmard  when  goini;  ahesd  'ITic  two  outer  pro- 
pellers arc  placed  forward  of  iHt  uivk  i  hc -.  The  ship  has 
two  rudders  of  the  balanced  typf,  »luch  are  hung  from  the 
alem  structure.  They  are  similar  to  those  in  the  !>';■■;,{- 
iwuglit,  and,  being  of  larger  area,  give  the  »hip  a  great  turning 
power. 
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The  cylinder  diameter  and  cut-alb  havla 
wc  arc  in  a  position  to  npproxtniaic  (O  the  loads  Gommg 
the  different  parts,  and  to  proportion  them  so  that  they  shall 
be  strong  enough  to  carry  these  loads.  There  are  a  gre.it  many 
fornuihv  .11  use  for  this  purpose,  but  many  of  them  .tre  in  such 
shape  thai  they  cannot  be  readily  adapted  to  all  conditions. 
Most  of  them  are  b;iscd  upon  i;n  ,.i;nption  that  steel  of  a 
certain  ultimate  strength  is  to  be  uied,  and  that,  therefore,  the 
allowable  working  stress  is  a  fixed  quantity.  Sincr  li  nvc\  cr, 
the  idtiinate  strength  of  the  steel  used  in  marine  engine  >  varies 
ftom  fiOyOOO  putmds  to  toa,aoO  |M>and>  per  square  inch,  it  is 
much  better  to  base  the  calcnlatkmt  tipon  the  aUowaUc  factor 
oi  lafcty,  nd  tiiat  la  the  prinriple  wUdt  will  be  iblloiwed  in 
thi*  aystem  of  dedgn. 

The  factor  of  tafc^r  which  it  ia  allowable  to  wk  h  the 
design  of  a  given  part  dcpenda  vpoii  ihc  hind  of  toad  to  wbkb 
it  is  subjected,  the  eottttruction  of  the  pnrt  itadf,  and  upon 
the  L .  iidiii.in;  under  which  it  works.  There  are  three  ktoda 
of  ]and,  :  s-.e,ii!y  loads,  intermittent  loads  and  altemaling  loads. 
The  steady  I'  r.i!  i.s  one  which  is  applied  originally  in  an  ap- 
preciable ktiKih  ol  tiitve,  and  the  stress  resulting  in  either 
tension  or  compression  of  constant  amount.  The  iiiKrrnitUiit 
load  is  one  which  is  applied  more  or  less  suddenly,  and  pio- 
duces  either  tension  or  compression;  the  stress  varying  from 
zero  to  a  maximum,  or  from  a  minimum  to  a  maximum.  The 
alieniating  load  is  of  stich  a  nature  aa  to  cause  the  atreM  to 
change  alternately  from  tension  ro  compression. 

The  clastic  limit  is  the  limit  of  the  stress  to  which  a  ma- 
terial nay  be  anhlMted,  and  have  the  atrain  or  deformation 
proportional  to  the  atreia.  The  elastic  Ihnit  ht  not  the  nme 
ndcr  tU  eondidomi  When  the  atrel  ooiBea  f ran  tin  mH,  it 
may  have  an  tmtwtanl  dastic  limit,  due  to  its  tfcatment  dwinK 
nunnfacture.  When  subjected  to  a  moderate  alternating  toad 
for  a  short  time,  the  effect  of  this  treatment  will  be  overcone. 
and  the  piece  will  hnvi  more  nearly  its  natural  elastic  limit. 
The  tension  ^I  niic  '.mia  may  be  increased  by  subjecting  it  to 
siU  (  cssu  i  :>  in^  rr-ribJUK  but  i-s  i-l.Hstic  limit  in  compres- 

sion wiki  be  corrcspondingiy  dttr<.:,i-.i  il ,  m  that  a  piece  which 
has  been  subjected  to  large  intcrnruttcnt  tcii  i  .;!  I.i^irl-  rri'j;hi 
fail  at  a  comparatively  small  load  m  cuntpres^ion.  i  he  elastic 
finitin  compression  can  be  restored  by  subjectiitg  the  piece  to 
successively  increasing  compression  loads,  the  clastic  limit  in 
tension  then  being  correspondingly  decreased. 

It  has  been  found  iqr  experiment  that  a  piece  which  would 
catiT  a  eofisiant  total  load  of  80;Ooo  pounds  tension  for  an 
md^hiite  time,  would  fail  after  a  while  if  the  load  were  an 
hutennlttent  one  varying  from  ftvm  pounds  to  4W»  pounds; 
it  would  fait  sooner  if  the  load  varied  from  %DflM  pounds  to 
rero;  and  would  fail  in  a  comparatively  short  time  if  suhfccted 
to  an  ^ilti  rn.Ting  load  varying  from  8o,ooo  pounds  in  tension  to 
Sofioo  pounds  in  compression.    In  order  to  have  the  piece 


equally  strong  under  each  condiiion  of  loading,  the  ttuximum 
of  81MIOO  pounds  constant  load  which  the  piece  will  cany  in- 
defiattidy  shoidd  be  reduced  to  4iV>oa  pounds  if  the  load  i» 
inermitteMt,  and  varies  from  40^000  pountb  to  too,  and  to 
•emcthing  between  4(M»>  pounds  and  flouooo  pounds  if  the 
minimum  is  30,000  pounds  instead  of  lero.  If  the  stress  varies 
from  tension  to  compression,  the  load  should  vary  from  not 
itKjre  than  J'.oco  pounds  icnsioii  t  i  j^.kx)  pounds  compres- 
sion, m  order  that  the  pirce  m,-!)  Usi  u.di  :i]iit<:l\ .  In  other 
words,  I'  •  v-  ir  tclivcnes4  of  ilie  three  kin-i^  o:  loads,  con- 
stant, intrrmateiit  and  alternating,  is  about  in  me  rntio  of  I,  3, 
J,  respectively. 

Eapcriment  has  shown  that  for  steel  the  elastic  limit  is 
from  oofrluilf  to  two-thirds  of  the  ultimate  str«igth.  It  is  cvu- 
tomarp  to  dioosc  the  working  stress  so  that  it  shall  be  tesa 
thaa  the  daatic  limit  of  Oe  naterial,  tunally  less  than  one-half 
of  it  It  resnha,  therefore,  that  in  aome  stnutnral  work  on 
land,  the  bctors  of  safety  eniplayed  are  j,  6  and  9  fiir  atea^y, 
intermittent  and  alternating  loads. 

The  sutemcnt  was  na^e  above  that  the  condiHoM  imder 
which  the  parts  work  affect  the  factors  of  safety.  Tlie  breaking 


of  the  parts  of  an  engine  m  a  ship  would  be  attended  with  SO 
much  danger,  and  the  facilities  for  repair  are  so  limited,  that 
somewhat  larger  factors  of  safety  sVicnild  be  employed  for 
marine  engines  than  for  6tfu«.iur:il  u"rk  on  land.  In  this 
system  of  design,  the  factors  of  safety  used  for  engines  of  the 
merchant  marine  are  4, 8  and  ta  for  steady,  fattemittcnt  and 
altenniting  loads,  revectively- 

In  engines  for  the  vesacls  of  the  navy,  the  fedots  of  safely 
enqdoyed  are  more  nearly  3,  6  and  9.  The  naaons  for  ttia  are 
that  it  is  desirable  to  save  weight,  the  life  of  the  engine  is 
compar.iuvily  sliort,  and  tl'.i'  rnunif.  .iru  -t'Iili;in  run  .11  lull 
power,  .\,^%al  vcistls  arc  lisuiiUy  cnn-nii;  :ir'iuno  ;it  onc-lialt 
or  Iwo-lifths  power,  so  thai  although  tlic  t.u  ti  r  ,  i  t  -.^ctt  ty  ,irr- 
smaller  for  full  |i«wer,  they  arc  amply  large  for  the  reduced 
power  which  the  engines  tlevelop  durmg  tlie  greater  part  of 
their  existence. 

Practically  there  are  no  parts  of  a  marine  engine  which  can 
be  designed  for  steady  loads.  Some  of  the  bolts  and  threaded 
parts  may  l>e  subjected  to  steady  loads  if  the  tmts  are  set  up 
tight  enoivli<  ^  would  not  be  safe  to  count  on  the  nuts 
always  behig  as  tight  as  when  they  were  iktt  set  up.  The 
strcn  in  tile  body  of  a  bolt  is  always  that  due  to  setting  up  die 
nut,  unlets  the  load  upon  the  boh  is  in  excess  of  this.  Re- 
ferring to  Fig,  4,  it  can  be  seen  that  the  stress  in  the  body  of 
the  bolt  will  he  that  due  to  the  load  ^  as  long  as  the  flange* 
arc  apart.  When  the  nut  is  set  up  sufficiently  to  bring  thi- 
tlangcs  together  the  >tress  will  be  increased,  and  the  body  of 
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tVir  Im  It  will  not  l)c  slrciscd  r^utht  r  uiilil  ^uflii-ii  :n  u.  i^i.t  has 
been  added  to  ))'  to  c;m*c  the  (hiiigcs  to  sffKirniv  aK-mi.  In 
this  »i>y,  rvrii  with  an  inirriiiitlri)l  load  acting  upon  the  pam 
joined  hy  ih<-  bolt,  the  body  oi  the  bolt  might  be  subjected  to 
a  itwdy  load  i(  tilt-  nut  were  set  up  tight  cttougli.  in  the  lini 
place,  10  subject  the  bolt  to  a  stress  greater  thMi  the  inter- 
mfttent  load.  It  wotild  ttot  be  advisable  lo  come  oa  ^is,  how- 
ever, so  that  a  factor  of  safety  as  low  as  4  shonld  never  he 
used  m  any  inn  of  a  marhie  cngme.  The  lowest  factor  of 
safe^  we  ^11  tite  will  he  8  ibr  uterchaiit  cit)^ncs  atid  6 
for  naval  ei^rtixs- 

'ITit  parts  subjected  to  inlcrniittent  Icids  arc  bolts,  the 
threaded  portion  of  piston  rods  and  certain  portions  oi  valve 
stems.  In  the  case  of  bolts  and  other  thrc  l  ii  l  ...iris,  a  devin- 
tbn  from  the  chosen  factor  <if  safety  H  U  ni.nlv  li.  r.iii>e  of  the 
constmction  of  the  part.  A  |iit  >'  -li  --t;  :■!  v.'  n;:  li.-  Sim 
nicked  will  fail  at  a  lower  strex.  llie  net  area  at  ilic  nick  bi-niR 
Ms*d.  than  if  the  sanu-  net  area  were  in  a  piece  without  a  nick. 
'I  he  sharp  an.i<lf  at  the  root  of  the  threads  ha.s  the  «mc  effect 
uprm  the  bolt  as  the  nick  just  referred  to,  so  that  the  metal  in 
the  threaded  portion  cannot  be  stretsed  as  greatly  as  it  couM 
he  if  the  surface  of  tlw  bolt  were  perfectly  plain.  The  Uttot 
of  safely  lo  he  ased  for  bolts  will  be  increased  on  iht*  ac- 
eonnt  to  to  for  merchant  cngfaies  and  to  8  for  naval  enghiei. 

Another  oondition  which  causes  a  further  modifiation  of 
the  factor  of  safety  for  bolts  is  the  initial  torsNMial  stress  set 
up  when  the  nnl  is  put  on.  ilur  ti»  the  frictii>ri  l>i-twccn  the 
threads  of  the  nul  and  Ih-<Ii.   'Ilits  initial  stress  is  ureatrr  rel.i- 

f  r,-r  tli:iii  ni  Ivilts  of  larger 
.  ri  .!  .T>  :nt.':igible  in  bolts  of  3 
(  ihit.  -i.iruiig  with  a  factor  of 
uitliis  •liiuiieter  and  aJxive.  it  will 
he  gradually  increased  until  it  is  16  for  bolts  of  1  inch  diamrler. 
In  holts  for  naval  engines,  the  factor  of  safety  wdl  vary  from 
8  for  bolts  of  J  inches  diameter  and  atkovc  to  14  for  I-inch 
bolts.  Below  i»  given  a  table  of  the  factors  of  safety,  areas 
and  aHoirable  loadss  upon  bolls  of  variotu  dianielers,  upon  the 
I  that  steel  of  teuooo  pounds  per  square  tn<h  nltimale 
I  is  used.  For  steel  of  higher  strength,  the  allowable 
I  is  increased  in  proportion.  It  is  cuatomary  lo  use  not  Icsa 
dian  4  ihrea'ls  per  inch  for  the  bolts  of  con  netting  rods,  caps 
and  main  hcaringa  and  for  the  threaded  portion  of  the  piston 
rod. 

When  hexagonal  nuts  and  Nads  are  nsed,  they  arc  usually 


lively   m  bolts  of  small  ' 
diameter,  and  can  bo  con- 
inches  diameter  and  above 
safety  of  10  for  Uilt<  of  ^ 
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129.000 

S'  J 

4 

21  05 

in  00 
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«! 

* 

so.so 

10  so 

180.000 
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21S.MS 
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* 

at.w 
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of  standard  din)e"sii>ns,  but  a  great  man  .  f  liinlrical  nuts  and 
heads  and  collar  nuts  are  nse<l.  I-"or  cylindrical  nuu,  d  ss  1.75 
/>  tr  1  67  D.  and  li  =  D,  where  d  —  diameter  of  the  nut,  and 
h  its  hciirht.   D  =  diameter  of  the  bolt. 

For  cjlindrical  bolt  heads:  d  -—  1.5  L),  It      a.ftj  U. 

The  ultimate  strength  of  the  materials  used  in  marine 
engines  will  be  asswned  as  follows: 

Cast  iron   30,000  pounds  (tension). 

Out  steel   55.000  to    70,000  pound*. 

\\  i-'uulii    te.ooo  to  loo.ooe  poundSi 

Phosphor  bmnzc J jtOOO  poujids. 
a^^Pgjif^fg^  bronae. ...«...•••    50^000  pouad^ 

W'e  give  a  table  of  collar  nuts,  where  the  flaiiKe  of  the 
part  joined  a  countcrbored  to  serve  as  a  collar  for  the  nut. 


ulutsal'jSH    IR  INeMKA. 


T.\BI.E  V. 


A 

H 

c 

n 

E 

F 

c 

//• 

'  t 

H'« 

■  1* 

*''l4 

> . 

IVu 

11 
It 

'  * 

i 

I:-: 

1? 

I- 

•,'',1 

IVt 

1'  1 

':  1* 

1'  • 

i4 

!■/• 

1'  . 

1". 

1'  • 

'  w 

1"  M 

r  . 

» . 

1  ^ 

'  T 

'  I 

I  '  * 

2'  . 

1'. 

» . 

1/. 

1  . 

1'/! 

2'  1. 

2 

' 

!  • 

'  I 

' ; 

• . 

\y\ 

2'  T 

!•  • 

■  I 

"  i< 

"  ■• 

2"  « 

5 ' 

'  t 

II 

** 

II 

I' . 

2'  . 

•  1 

li 

V  « 

•  1. 

'  i 

2 

3>  !• 

r 

"  t 

'  H 

2'  ! 

J". 

?  . 

1  " 

^  • 

••  -A 

'  J 

1 

3 

4'  1 

1 

"  M 

I  . 

4 

a 

V  t 

*  * 

1 

• 

71  I 

1'  . 

J 

1 

\  • 

IV. 

i 

0 

w, 

1'  • 

1'. 

1 

!'/« 

tCMkn. 

Sometimes  the  collar  u  a  aeparate  piece  attached  to  the 
by  pins  or  dowels. 


cvum)f:».s. 

The  cylinders  may  be  divided  into  two  classes,  those  with 
liners  and  those  without  liners.  If  the  cylinders  are  to  bO 
jacketed,  of  course  liners  will  be  necessary,  but  very  efMl 
liners  arc  used  when  it  is  not  httcndcd  that  the  space  between 
the  liner  and  the  cylmder  barrel  shall  be  used  for  jadtet  steam. 
The  presence  of  a  liner  makes  it  easier  to  warm  up  the  engine 
before  starting,  by  temporarily  admitting  steam  to  die  jaifkct 
space.  The  liners  are  very  simple  in  shape,  and  can  be  made 
of  a  tough  grade  of  cast  iron,  which  will  give  a  good  wearing 
surface  for  iln  pi-'iii  rings,  while  the  iifin-  k  '  ■ui\i\l.:a\:-t\ 
cylimU-r  easting  can  In  ::;..■!<,•  of  a  softer  Kt.nl'  ,  which  will 
(low  readily  during  ca,':ii  \  fiii  ihi  r  .i.t' .iv..>si-  "i  the  use 
of  a  liner  is  that,  if  any  atciiJciU  hupp<;iis  to  the  pistol),  it 
may  break  the  liner,  which  can  be  readily  replaced,  rather 
than  the  barrel  of  llic  cylinder,  the  replacing  of  which  would 
necessitate  the  dismantling  of  a  good  part  of  the  engine. 

In  4eci<}'ng  tipon  wbetiier  or  not  steam  jackets  are  to  be 
nsed,  the  toilowing  points  should  be  oonaidered:  range  of 
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tiniin  raniri:  in  one  ivIitKlcr,  li'mpiTatiin-  of  sti-am  to  he  used 
in  jaokv't  >pace»  and  tiumlHr  of  revolutions  of  cranks  per 
minute.  The  \M3>tT  of  metal  m  the  cylinder  walls  which  i« 
-••iiUjected  to  any  great  variation  of  temperature  is  nxntlly 
comparatively  thin,  and  the  purpusc  of  tile  >teatii  jacket  is  to 
keep  Ihi*  kyer  a»  thin  u  poMible.  The  layer*  of  m«t«l  near 
the  oMtiide  of  the  wall  an  almiMt  conMant  in  lempcrainie, 
and  the  icmpcratNre  of  the  jacket  ateaan  Biut  he  oonaidenUy 
hisbcr  Ifaan  the  natoral  tcmperattiTe  of  the  onttide  of  the 
wall,  in  order  that  its  effect  may  be  felt  upon  the  inner  layera, 
and  reMilt  in  any  redttction  of  the  amount  of  metal  subjected 
to  variriii  ,(  temperature.  The  use  of  boiler-preisure 
iiteam  su  tin.  jackets  of  the  high-pressure  cylinder  of  triple 
and  quadruple  expan^i-  n  i  iil:iiu>  liii?-.  tinn  l'ire.  very  little 
benetKial  effect  upon  the  eeonomy  oi  llie  engine;  and,  if  the 
ipace  i*  not  well  drained  of  water,  may  have  a  harmful  effect 
It  is  quite  common  to  use  no  steam  in  the  high-pressure 
jacket^  but  to  use  jacket  steam  on  the  mcdmm-prcssurc  and 
low-pres?ur«  cylinders  only.  The  element  of  time  will  also 
affect  the  thickneta  of  the  layer  of  metal  subjected  to  varia- 
tion of  tcfflperatniv,  so  that  the  higher  the  number  of  revolu- 
tion»  ftr  mhmte  the  Un  need  there  ia  of  jacket  aleain. 

The  load  upon  the  cylinder  walla  of  the  higb-prcuure  and 
■nednnn>|»rcssaFe  c^lfaiden  is  intermittent  in  cfaaiacter,  vary- 
iiiK  from  a  minhntun  to  a  maximum.  In  the  tow-pressure 
cylinder,  when  a  eonden»er  is  used,  the  pres<ure  at  times  will 
be  less  tha!i  ntiiv.  liberie,  and  consequently  the  load  will  be 
alternating  hi  i.li;ir,u  ter.  The  load  to  be  used  in  calculating 
the  thickness  of  itf  «  will  depetid  upon  whether  or  not 
jacket  steam  is  ii  i  iinl  If  shf  j.n'kel<  are  not  to  be  used 
except  for  ^.-n  iinii^  n\i  .iinl  m  Iik  iiii;  valves  and  relief  valves 
are  titled,  so  thai  the  pressure  m  the  jackets  cannot  be  greater 
than  that  for  which  they  are  desiKned,  it  may  be  assumed  that 
the  load  «p<in  the  cylinder  walls  is  a»  follows ; 

HiKh-iiTi-s^iUn-  —  inojunium  =  Ijuitcr  prt^tirc.  S^St< 

n  >  dium-prt-ssu:r      -iiiiMinuni  0.$  haUer  pTCWWe. 

(Juaflrujije;  first  meHium-pressure  —  maxi- 

mimi  »  0.6  boiler  pmaan. 
Quadruple;    scvond    roedittui-pKasilie  — 

Quadrujile  and  triple;  knr-pMMMK  —  iiiiaxi> 

mam    o.ij  ball«r  presaure. 

The  maximum  pressure  in  the  low-pressure  cylinder  will 
seldom  be  more  than  J5  pounds  absolute,  or  20  poitnds  gage, 
and  the  back  premre  schkm  tna  than  4  immmIs  abaotete.  so 
the  range  of  pressure  would  be  ji  poimds.  or  about  one-sixth 
of  the  absolute  boiler  piresiure.  When  tUa  ia  incrcaaed  by 
jo  pcrceiH.  to  allow  for  the  fact  that  ti  it  an  altenntiiig  IomI, 
we  have  oiie-quartcr  of  the  aboolme  boiler  presanre  at  Ow 
equivalent  loud  acting  upon  the  low-pressure  cylinder  walll. 

These  assumptions  are  tor  the  engine  working  under  ordi- 
nary C"nditi«ins.  There  are.  however,  other  conditions  which 
may  exist  nt  tinu-s.  and  for  which  allowance  should  Ik-  made 
Tin  1  I pressure  cylinder  is  liable  In  have  watet  ^  .n  1  a d  into 
it  Httli  ihc  steam  from  the  boiler;  the  medium-prti-u:  t  and 
low-pr<  .nr.  .  viinder*  may  have  their  power  incri  i-i  l  1> 
admiltifiii  live  sie.nn  into  the  receivers,  and  so  increase  the 
pressure  at  which  these  cylinders  lake  steam.  ,\IU>waiKC  for 
all  these  things  is  generally  made  by  adding  a  Axed  amount 
to  the  pressure  assumed.  10  that  die  f onnula  for  barrels  and 
Kaers  is  a*  follows: 

(P  +  jO/>  40 

t  .  (•$) 

6.000         ICO  -t-  D 
where    /  —  ihit  knesj  of  walls  in  inches, 

P  -m  msjiimum  (imsurc  in  cylinder,  ucumcd  as  above, 
and    A  ^  diameter  of  cyBiidrr,  as  cakalaicd. 


Equation  1,15  ■  m.i;  1l-  u-hI  ri  r  v  ,  liivJtrs  without  liners. 
When  liners  arc  used  they  raay  be  calculated  by  ( iS),  and  the 
barrels  made  of  tbe  same  tbiclcneaa.  When  uaed  for  the  liner. 
the  tens  40 


ISO  4-  2> 

adds  something  to  Ihe  thickness,  to  allow  for  reboring  later, 
and  to  insure  that  the  walls  shall  be  of  a  thickness  practical 
for  caating,  if  tbe  diameter  D  is  small.  When  (ts)  >s  used 
for  the  barrel  of  a  cylinder  widi  a  liner,  the 

40 


ie0+  B 

is  not  needed  for  reboring,  but  is  required  faccauic  the  barrel 
is  larger  in  diameter  than  the  liner,  and  may  be  tbintwr  in 
places  than  desiKned,  due  10  the  dilplaceiaent  of  the  core 
during  casting.  Since  tbe  Kner  is  finished  inside,  and  at  cer- 
tain places  outside,  it  will  \tc  of  the  designed  thickness. 

If  jacket  steam  is  to  used,  and  the  pressure  of  the  steam 
is  to  be  greater  than  the  ( /*  -■  ^5 >  in  the  formula,  the  Kreater 
pressure  should  be  used  in  obtaining  the  necessary  thickness 
of  barrel  and  liner. 

All  of  the  cylinder  barrel  thicknesses  and  liner  thicknesses 
arc  usually  made  the  same,  The  thickness  for  each  cylinder 
can  be  fomnl,  and  then  an  averaRe  taken,  or  only  the  thick* 
ness  for  the  high-pressure  cylinder  need  be  fixured,  and  all 
the  others  made  the  same.  The  thicknesses  of  tbe  other  parts 
of  the  cylinder  and  wive  cheat  casting  can  be  made  s<mie 
fraction  i>f  the  liner  or  barrel  thickneti  f,thua: 


Thickness  of  rylinder  bottom,  amgle. 

Uepth  of  ribs  of  cylinder  botium,  angle, 

J*. 

ThicknoB  of  lifae  of  cylinder  bottom,  liDi^, 

-#->/..  iadv 

TMckaeia  of  trUoder 

boimm,  doubly 

Distance  Ltlwuu  wall 

1,  doable. 

-  5*  (at  least). 

Tbickana  of  ^Ibidcr 

— 1.3!  to  t^^f, 

Width  of  cyUadcr  faai 

p> 

-  t.lJt  to  3.»s«, 

TUckiiess  of  metal  in  eyBnder  liwt. 

Thickness  of  flange  iwj  cylimler  feel. 

-  '  S*  to  I -75'. 

Diameter  of  holLs  (or  cylinder  feel. 

—  I  ..|/  to  1 .6«, 

Thi^■..ll.■■.^  Ml  i:.,i.i3  in 

cylinder  cover,  single 

-  /. 

TM.-.irii'..'.  iif  nietui  in 

cytiniler  mver,  double,    —  o.Sqf. 

/  X  100 

S^w^iuK  uf  webs  in  cover  and  bottom 

'f  , 

Thickness  of  metal  ia  vahre  liaeia, 

-f. 

TUckacm  of  metal  ia  petia  aad  psasagsa 

—  9.$St  to  0.^. 

Tbe  cleaianoes  ate  uaually  as  followa: 

TABLE  VL 

MncM  CfHqdcr. 

ThoOtissBM 

14  bn   34  inctkt* 

'  '4  CO  Vi  ioih 

24  fci   40  in<hn 

Vt,  In  '  «  iarii 

>  4  to  '  t  inch 

40  h)    fM>  b^thf9 

'.''t  ui  Vu  latti 

»  .  Ill  Vt  IfKh 

f  l'  t  .     SO  ll;:hf  i 

•/  i*  to  "  ''t*  inch 

■  t  to  *  It  ioch 

>.)  K,    IIM;   ,l  :t.r. 

to     a  hull 

•  tl  Id     •  inith 

Into  Vi  Bdl 

*  1   liJ  "/!•  Iiuh 

The  general  shape  of  the  cylinder  ticilioin  and  covers  will 
be  determined  by  the  shape  of  the  pistons  used.  The  length 
of  the  cylinder  must  be  such  that  a  piston  of  the  desired  sliape 
can  travel  the  amount  of  the  strokci  and  have  dearance  at  tbe 
top  and  bottom  of  the  cylinder. 


PISTONS. 

The  coned  cast  steel  piston  is  the  one  most  used,  but  somc- 
itmcs  the  cail-tron  box  piston  ia  used.  The  latter  has  the 
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sh^e  shown  in  Fig.  6,  and  the  utnal  proportinnt  nre  ai 
lollowt : 

Oepth  of  piston  •  i  .$4  to  i       wbm  4  -  dianeter  of  pinon 

Tluduitis  1)1  iiic  uf  jjistiir  0.0015  D I' /•  + o..ij 

whfic  I>  -"  ■ii»mr(rr  o(  cylindrr;  P  -  :  .  i  boiler  pressurr  in  high, 
prrxsurc  cylinder;  P  "  a.aj  boikr  prrssurc  in  mc<Ulun-]ina»uiie 
cylinder;  P  —  0.17  boiler  piasure  In  low-presraH  eySadet. 

Thickness  near  zim  "  a  —  o.g*, 

Thickneas  of  ribs  —  6  —  o.gi. 

Thickness  of  boss  around  rod  —  «  —  i  .■}$!, 

Thickness  "f  junk  ring  iUnge  —  e  —  i.il. 

XbidtMH  of  jMcUag  Haf      -  /  —  o.js/l. 

Buewirii  of  paclaac  rins        ~  f  ~  9^ 

f 

DUaeler  or  Jnak  liny  bote  •-■I'O.astaA. 
Pilch  of  junk  ring  bell*  IB  illmniiliii«. 


When  cast  steel  piatona  ut  wed  thcjr  an  all 
pouilitc,  «f  the  lame  ovefwall  depth,  aa  *lM»wn  in  Fig.  7.  tlie 
detaDi  of  the  rim  beinf  the  same  for  all.  The  atope  on  the 
nnder  dde  «f  the  lov^cMna  pitton  varies  from  i  in  3  to 
1  Sn  it:  the  steeper  this  slope  it  nude  the  longer  the  piston  rod 
mil*!  be,  and  the  greater  the  (ot:il  hciKht  of  the  rnginc.  The 
flange  on  the  foot  of  the  cylinder  nttacliinK  it  to  the  houbing''. 
or  frame,  must  he  ^ufficicnil  tm  hclow  the  under  surfarc  i>f 
the  cylinder  Imltom  to        w  ihc  nuts  on  the  bolts  in  the 

flanBe*  to  !><■  sri  up. 

Rrs,  8.  o  and  to  ihi>w  %iimv  of  the  ways  in  which  the 
cyliri'li  r  holt  iii  may  he  construolod  to  fii  Ihc'  jiislon-.  The 
coustruction  shown  in  Fig.  9  can  he  used  when  the  low- 
pressure  piston  has  a  steep  slope  on  thcvRndcrside,  hat  the 
eonsiniclion  (hown  in  Fifr.  8  is  much  stroTierr. 

When  cast  steel  piitaaa  aie  used,  the  thiehneas  at  the  rim 


no.  7. 


and  at  the  cantar  linn  of  tli*  boss  can  bo  obtained  from  tfa« 
folknrine  focambt! 


D 

At  the  cental^      I  •  +  n.a$  indi. 

300  » 


At  the  rim, 
where  X)  •  the 


300 
ofti 


(16) 


(»7) 


qrSniler,  and  P  may  he  taken  as 


Bath  of  BoOer  FKHaee  for       "niple.  QiMidniplh 

Air  the  MgWfRiiBm  cjrifndar,       f    n^s  •  ^  «  0.43 

Forthe6nlwedlttafpr«tai»cirl.,    ^  — o.as  P<-«.so 

Foe  the  second  medium^retsure  cyi^  P  «  0.175 

For  tha  bnr-pressurc  cylinder,         F  ^  o.w  F  «  n.zn 


riM.  isu 

The  constriutiim  of  the  pi^lmis  at  the  run  and  at  the  boiis 
is  usually  the  same  for  all  fylinder>  <'f  the  cnnine.  except  that, 
when  tile  hixh-prcssurc  cylinder  is  of  small  dianHter.  it  is 
=rini-  t!:«(  -  T-erc-ary  U<  make  a  m^xliricai inn  .Sunn-  oi  the 
CO    ir  II  i:  n«  usid  lor  rims  are  shown  in  Figs.  It,  12,  IJ  and 

14.  The  dimcitsions  lo  be  utcd  in  anx  case  should  be  deter- 
mined  bj-  the  diameter  of  the  low-pressure  cylinder.  The 
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dCpU)  of  the  iiiMoiii  ;it  (he  him  flioiild  be  from  l54  D  to  l}4 
Z);  i3  ior  piston  ri>ds  up  to  6  inches  in  diameter,  and 
ranging  from  i^'i  D  to  ^  for  rods  fron  6  inches  to  ti 
inches  in  diameter.  />  is  the  diunetcr  of  the  piston  tod.  The 


a    b  '  c  d 

f 

» jVilyt  ivt 
u  s/w 
ao     '/»  v/t 

?•.  1  ,  ' .  . 

10"  ■       .    ■  . 

J/. 

i 

: :  w. 

iJjnicaiiiinf  in  loihn. 


dNMMler  of  the  boat  ahotild  be  sntEicieat  to  afford  bearing  for 
the  nut  am  the  end  of  dw  pitton  rod.  die  dcsifB  of  which  will 
be  tthen     later.  Hie  ondenide  of  tiw  pialm  at  die  center 


a       b  1  c 

d 

t 

1 

(  g 

*l      1  ■/. 
« 

90       IVi  '/• 
72  Mui 

om      1>A  1 

2 

T/, 
T/, 

2</i 

1 

IV,  IVi 

iy«,  i>/» 

t 

no.  II. 

is  tisualljr  niade  horizontal  for  a  distance  from  the  center 
avid  to 

D 

—  +  i.siache*, 

lO 

where  O  =  the  Jianictcr  ■  .f  the  luw-prcssurc  cylinder.  • 

CVLl.NUtJi  Lljvms. 

The  shape  of  the  umicrsiJc  of  ihr  i\!i:iiUi  iimr  i-  ilrtit- 
iniiicU  by  the  shape  of  the  tup  of  the  piston.  1  he  distance  a, . 
Figs.  15  an<J  16,  from  the  uixlerside  of  the  cover  to  the  bottom 
of  the  flange.  is  drtrrminrtl  by  the  height  of  the  steam  port 
entering  the  c>linder.  and  the  thickness  of  metal  above  the 
port  needed  for  the  studs  of  the  cylinder  cover.  The  bei^ 
of  the  port  is  BcncMlly  from  4Vi  to  7  indies,  depending  upon 


the  area  necessary  in  order  that  tfae  (KMi  majr  enter  wiUi  llie 
desired  apced. 

The  breadth  of  the  joint  between  the  cover  and  the  barrd 
AooM  be  from  *in  d  to  I4S  4,  Mag  nsinlty  3  d,  where  d  is 
0»  tfmeter  of  the  itud  connecting  the  ianges.  The  stnda 


•  1  b     c  '  d  c 

<  1  .Ibl  ■ 

(J  1'  •  1    '  1'  «  3 
HI  l  >  .  1     -i'  ,  ] 
72  1'.  .  IVk  i>/\  W* 

^  v/i  ijr]  iv3  ft-. 
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ihuuld  be  spaced  far  enough  apart  to  allow  a  wrcnch  to  be 
used  freely,  and  near  enoogh  together  to  aahe  the  Jotets  steam 
tigbL  For  the  sahe  of  convenience  and  simplicity,  it  is  asnal 
to  ealcvhite  the  stttdt  which  ihonld  be  used  for  the  high  -pres- 
sure cover,  and  then  to  use  the  same  size  of  stud  upon  the 
other  cylinder  covers,  increasing  the  spacing  as  the  steam 


ria  IS. 

When  a  liner  is  nsed  the  inner  surface  of  the  baml  will 
have  a  dfameter  equal  wronmatdy  to 

C^D+tL+tJ,  (it) 
where  D  >>  the  diamdcT  of  the  cyttnder, 

L  —  the  iluVkness  of  the  liner, 

/  —  the  n-idth  of  the  jaekrt  »p«nr,  iisuaU)r  J  inch  or  i  inch. 

The  load  upon  the  cover  will  be  the  area,  of  a  cii«le  of 
■  C  multiplied  by  the  gage  boiler  ] 


ris.  ISL 
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Load  or  co\Tr,  X  IB  /'  )  (■<)) 

The  cr>vfr  Mild*  should  lie  spiKfil  ttom  2,75  d  to  x^S  <i 
the  high-pressure  oylii»di-r,  and  the  diameter  of  the  pitch  cirelc 
for  these  stud^,  upon  the  assuniptioii  that  the  width  of  joint 
is  to  be  i  d,  will  be  C  -)-  3  d.  The  total  load  to  be  carried  by 
the  studs  being  known,  a  diameter  of  atml  d,  equal  approxi- 
mately to  the  thiekncM  of  the  barrel,  ihoaM  be  tdcctcd. 
Tabk  IV.  givei  the  load,  that  the  itud  can  carry,  to  Oat  the 
total  iminber  ncceswiy  can  be  found. 

  «"  <;ui<'ing  ci(  studs, 

number  of  slud& 

which  si'ould  be  from  2.75  d  to  d.  If  the  studs  eaniiril  be 
brought  near  enough  together  except  by  taking  rf  less  than 
^  inch,  the  diamciirr  is  taken  aa  )4  itcb*  and  enough  studs 
ined  to  bring  the  ipacitif  right.  Tbe  spacing  iqion  the 
medhun-preawre  blinder  cover  ahonM  be  from  4  d  to  s  rf, 
and  upon  the  low-pressure  cover  from  $  d  lo  6  d.  It  Is  well 
to  tabulate  the  molls,  as  shown  later  in  the  ariCHlMiont. 

Tbe  nuts  uted  on  the  cover  studs  are  often  lliM^r  than  the 
standard  nut.  in  order  that  they  may  stand  frequent  handling. 
Covers  for  cylinders  dvcr  35  inehe*  ni  diameter  should  have 
rrrinli  1  .  T  in  them,  usually  in  the  center  of  the  cover,  These 
maiihules  should  lie  nrst  less  than  16  Inches  in  diameter,  and 
ccinslruct  i--  h  ^vii  in  Vw;.  15.  .Manholes  are  frequently 
placed  in  the  l>i>t!i.iin  ot  the  cylinders,  to  give  access  to  the 
underside  of  the  ptsi<m  nithont  taking  off  the  cover  and  re- 
moving the  piston.  These  have  10  be  placed  where  they  will 
dear  the  upper  end  of  the  connectinc  rod. 

C.MX:i'I..STiO.N.s  FOR  CVLLVDESS  AND  riSTOKS. 

The  use  of  the  fonnuhe  given  will  be  illoitraled  by  continn- 
ing  the  caleulationa  for  the  engine  wlwse  cylinder  diameters 
and  cuiH>tfs  have  been  previously  dctemuned. 

The  a*sump(1on«  and  caVutations  made  m  far  give  us 

I.  H.  i'  -  v"^",  1'  ■■  -       (1.1  [>cr  minute.  B.  P.-  185  pouadspge 
Cylinder  diiitiict»  r»  ami  stroke,  3jJ',  41',  fti4'  X  4**. 
Cut-offs:  H.  P.  -  0.67s,  M.  P.  —  o.fio,  I,.  P.  -  0.65. 

Cytindfrs. — Konnula  (15): 

(i«S  +  "5)«3-S'  «»• 
H.  F.  cylinder  liner  and  banel,  t  ^  — ^ 

6,eee  laj.s 
-i.i4nUsB  in 
{too  +  as»4i* 
M.  P.  cyVader  Kuer  and  band,  I*  ■■  ■  +-~ 

i^KO  141 

-  i.ijCF(tV  1 1') 

{50  +  35)64*  ^o* 

L.  p.  cylinder  Wner  and  bazrd,  —  > 

6,000  1  f'4 

-  I  -044-(L-»e  !'/„•) 
Male  the  tliieknfs.    f  .d.  1  •.     li  r  bamcb  and  linm 
Ts,-  <1.ii:''.|._-  sv.ii;.  in  IxjtlonU. 
Thickness  of  cylinder  bustom 

=  O.I)  Y  i.ij;'  -  l.oi*  (ITm  t*3. 
Distance  between  waiU  uf  cs  Under  button) 

-  s  X  i.iaj'  -  sMf,  at  least 

TWckned*  of  rylinder  flanges 

-  1.3  X  i.t*s*-  1.4*"  (Use 
Width  of  cylinder  flanges  ••3d. 

TUekaess  of  tttcial  in  cyttndcr  feet 

-  i,i«5'. 
TWckncB  of  fiangca  on  cylfader  Act 

-  1.5  X  i.i»s* -  I-*)''  iW- 
Diameter  of  bohs  fer  cyVnder  feet 

-  1.4  X  i.tss* -  i.jg*  (1,'ie 


Thickness  of  netal  In  cylinder  rover 

-  0.85  X  1  -  las'  -  o.9S5-(L*e  ••/«•). 
L  spacing  of  neln  in  faoHom  and  cmcr: 
i.tsj'  X  too 

H.  p..   s-ar.  (Uas  sri 


I.ilS*  X  100 

K.  p.,  —  —  II. s5*. 

»^'ioo 

i.i*S'  X  too 
I-  P,   ■   (Use  t*".) 

aass  of  metal  in  valve  linrn 

—  1.135'. 

TUcknesc  of  metal  in  pans  and  paassges 

-  0.9  X  i.t»$»-  t.ot',  (UlK  !•.) 
Plstm  ckanDDM:  ILP.       M.P.  L.P. 

Tap   I'  V  V./ 

Bottom........   J»  J*  "/,/ 

KUfmt-  Formulii  (16): 

—  X  /loo  +  o.*5»  -  I  .«3»  hi|h-pmsuie. 
4f  _ 

—  X  l'  504-  o.sj*  -  I.JO', 


  X  y   40  4  0.15*  "  J.o}'.  loiv -pressure. 

-'OO 

Kiirmula  (i;):  0.5  X  i.4.s*  ■=  0.715'.  high  pre.wun-. 

0.5  X  i.;o'—  0-85',  me<lium-pres>Ufe. 

0.5  X  i.oj'  —  I. on'.  K>w.|m-»»ure. 
Depth  of  piston  at  lnnts      1.5  X  5.25*  —  7.87'.    (I'se  7}'.) 
lUamirtcr  of  cylindrical  nut  on  tup  of  piston  rod  —  4'     1 .75  —  7* 
(See  below.)    Top  of  boss  to  l*  g  imlH-x  iliitmeter 

Kadtus  of  boriaootal  poition  of  tbe  imdrnidc  o(  piston 
«4 

•-  — +!.$•- 7.9-.  (User.) 
10 

Tlie  diameter  of  tbe  body  of  the  pistons  will  be: 

Hi^reMUK,         jjj'     >/„'  -  jj'V„', 
Mcdhun-peesauK.    4i'  -  V.,'  -  40^/n* 
Law.pTcssmv,         64*  -  «/„»  -  biVW- 
The  deiaik  of  the  pjMOD  aie  ahosm  in  Hgnrt  7. 
SsUiiV  hr  CyHiiiir  Csmm.— Potimda  (18): 

C  -  aj .5*  +  s  X  i-isj*  +  a  X  o.7s»  -  ay .»s*. 
lT(sr.ss)> 

Load  on  covers  X  its  —  108.000  pounds. 

4 

Try  i}-ineh  iladt  of  70.000  pounds  ultimate  itrcngth,  which 
(see  TaUa  IV  )  can  carry  ^,115  pounds  cack. 

10^,000 

 —  jj.  (Appraoumaieiy.) 

S7.*s' +  3  X  I .isj*  >  je.aas*; 

Circumfeicnoeof  piulcirele-'3«.ds$X«-pe'i  ■ — -a.is*; 

33 

—     a.44  diamctets;  (Too  cb«c). 
I. Its' 

Ttf  tl4ncb  studs.  Working  load  -  4,1 10  poimda. 
leSiMo 

"  "  Sd.  (Appmiiaate^.) 

4,110 

*7>»S'  +  3  X  i.aj*  -  3i»i  31*  X  tr  -  «7.3*: 
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97'f 


3.»5' 


C>(M^  Coiwr  Slats. 

CyBnder.  Diaoieter. 

High   73.5' 

Medium...  41' 
Low.  


Stud. 

1 . 35' 

I.  IS' 


PSieIi 
arcknf 

StlKfa. 

3"' 
48}* 

■'i' 


Number 

«r 

Snvb. 
j6 
»9 
34 


of  Stwi*^ 

Diametm. 

3- 

5*44 


course,  f.nr  br>«nd  tliv  rxpf rimCMl]  data;  this  being  done  to 
help  guide  the  dircctioiu  of  the  cunree  m  the  confine*  of  the 
data.  In  thu  cxtendinc  the  eoBqwat  ol  the  enrvei^  as  well  aa 
in  fairiiv  than  thioaKhout,  rcprd  «aa  had,  ao  far  as  the 
cxperimeat  data  left  toom  for  any  Quaitnii],  to  the  theoretically 
calculated  curves  in  Vlg^.  10  and  II,  oa  which  I  cofliment  later. 

Pfifgtt.—'tht  "r  y"  curve,  with  itt  companion  efficiency 
curvf!.,  serve,  perfectly  for  analysis  of  steam  iri:ii-,  when  it 
Is  needed  only  to  calculate  thrust  horsepower  .iinl  ci^  cKiiv-y, 
for  known  revolutions  per  n>im;;c  a  nl  .|ki-.|,  with  known  pro- 
peller (Jinien^tuns,    But,  for  design,  whtfc  it  is  generally 
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RiBSULTSOF  FURTHER  MODEL  SCREW  PROPEtLBH 
BXPeRIMENT&.* 

■T  a.  a.  wumn, 

BRcinMy.— We  have  next  to  consider  the  alHdciicy  radn» 
lian.  The  variation  of  efficiency  widi  pitch  ratio  makes  it 

impossible  to  bring  all  the  results  under  one  single  efficiency 
curve,  as  was  done  for  the  1884  experiments.  It  was  therefore 
nri  1  -.iry  lo  .  liinin  i  series  of  efficiency  curves  for  a  convenient 
seriij.  oi  loutiil-iuimlier  pitdi  ratios,  such  as  uppe.tr  in  Kig.  6, 
platted  to  the  base  "x"  of  the  "x  y"  curve.  Thi-  (h  iKr.-ni.  as 
well  as  that  in  l-"ig.  7,  to  avoid  confusion,  .shows  cur\cs  for  an 
abridged  series  of  pitch  ratios.  These  are  correct  for  the  three- 
Made  elliptical  type  of  screws,  and  for  a  standard  disk-area 
ratio  of  0.45-  To  correct  them  for  attothcr  type  or  disk-area 
ratio,  or  both,  a  imiform  efficiency  reduction  must  be  made,  of 
MO  far  tbree-bhde  wide  li|i,  or  .012$  ior  fonr-Uade  eHiylical. 
aiao  me  anpnipcmte  to  the  didc-arca  ratio  and  piteh  ratio  in 
qncttion,  as  indicated  bjr  tiie  cudlnatcs  of  the  efficicncr  oorree- 
tion  curvet,  to  base  dislc-area  ratio,  in  Fig.  5 

EfRriency  for  a  pitch  ratio  intermedi.ite  between  those  for 
which  t:'.L  ■series  of  eiJiiiiiu'.  mrsis  .i:-.  -IirMii  lis  he  i-h- 
luiJicd  by  interpolation,  but  in  nearly  ail  ca.scs  01  practical 
occurrence  the  successive  curves  are  So  near  together  diat  ttiis 
can  readily  be  <\ar>e  hy  rye. 

1  he  ser;cs  r  I  ■  thf  i(  i;e\  i  iirves  for  the  series  of  round  nuniber 
pitch  ratios,  already  reterred  lo.  were  obtained  from  tllo»e  for 
the  four  pitch  ratios  of  actual  experiment,  whkh  appear  in 
Fig.  8,  by  means  of  cross  curve*,  such  as  arc  shown  in  I-ig  g. 
In  the  former  diagram,  the  curves  are  carried  to  unity  slip 
ratio,  and  in  the  latter  10  zero  of  pitch  ratio;  in  both  cases,  of 


desired  to  calculate  pfopeller  dimensions  suitable  to  given 
horicpower.  rcvoluUans  and  speed,  a  difficulty  unaes  from  tht 
fact  thai  diameter,  an  nnkoown  qnantily,  cntcia  into  boih  s 
and  y.  So.  for  parpotes  of  dasigii,  there  were  devtacd  the 
curves  in  Fig  7,  for  which  the  abidsm  "Ca"  is  dclemnncd 
solely  by  the  known  horsepower,  revolutions  and  speed;  while 
the  corresponding  ordinale  "C\"  determine!  the  unknown 
diameter  in  tc^lu^  nt  t)i'.  -..me  known  tiuaalitics.  The  ez- 
pressioos  for  these  two  values  arc 
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Unlike  the  "x  y"  curve,  this  curve  differs  with  pitch  ratio;  a 
series  of  curves  is  therefore  shown,  for  the  same  series  of 
pitch  ratios  as  i!u  rm  -.  i  f  i  frkriency  curves  accomp;itn  n.^;  ihe 
".r  y"  curve,  wliicli  ^ries  of  efficiency  curx'es  t«  .ihr'  re[iro- 
iliii  iil  •.II  ihi-  L  \  I:;i5e  to  accompany  lheciir\i  >  it  l  . 

The  X  y  curves  can  be  used  for  desigrn.  though  with  indif- 
ferent convenience,  as  follows ;  If  we  choose  a  value  for  p.  a 
series  of  chosen  values  of  x,  with  the  corresponding  nne«  of 
y,  determine  corresponding  ones  of  D  from  I'  and  R  by  equa- 
tion (5),  and  thenoe  oocs  of  B  from  V  and  H  by  conation  (6). 
Thus  we  can  get  curves  of  D  to  base  B  (or  pvopeller  area  if 
preferred)  for  a  scries  of  vatties  elf  f.  The  main  objection  ia 
that  for  chosen  t  there  is  a  very  stnatl  range  of  choice  of  jr 
without  exceeding  the  pmctical  range  of  B. 

Unfortunately,  it  ii>  never  practicable  to  treat  pitch  ratio  as 


Digitized  by  Google 


International  Marine 


AmotT,  19C& 


a.— ixfauiiiiirM.  crfWTCitcv  cwm^ 


an  unknown  quantity.  Our  usual  practice  in  using  the  r  'l.ii.> 
»  to  obtain  diameter  and  efficiency  for  two  or  more  of  the 
pitch  ratio  valttet  for  which  curves  are  givcti,  each  for  two 
or  mof*  valnea  of  dlalc-orea  ratio,  and  plot  the  results  on  a 
bueof  total Uade area.  In  IU»  wigr  tiie diameter  and  c6Bciency 
for  anjr  iittenmdiate  fitch  ntk>  ii  indicated  The  disk-area 
ratio  bcnv  redRmed  for  total  ana  of  oodine  without  ten 
aUowanoe,  in  computinc  the  total  Uade  aioi  lor  ahip  vcopaller 
from  the  diameter  and  di^-area  ratio,  a  diiconnt  imvt  ha 

nnilr,  illi  Ai  fHirtiiin  of  area  covered  by  boss.  la  OttT 
geritr.J  ijr.icijcc  it  ilislar  this  discount  is  20  percent. 

.VoMi'iJi'  /'i.'r'.-.  — [t  m  iy  hi-  rci-i  llorl.:.;  th  it  m  t'r.c  sy^trm  .if 
aitalysis  and  reiluvf  i  ti  .uJ^t  tA  scr;bcii,  the  piWh  /'.  corfi.r»i>ijiiiJ- 
ing  both  to  tbe  piti  ■>  i.iiio  f  .ind  ir.c  slip  ratio  S,  is  throughout 
talcen  as  equal  to  the  travel  per  revolution  for  zero  thrust  ;  in 
Other  words,  the  revolutions  of  rero' thrust  arc  taken  as  the 
tero  of  the  slip-ratio  scale.  Comparison  of  the  figtires  which 
we  have  calcilkted  from  these  data  with  the  realiitalion  in 
acttial  shiipt  have  tod  to  tlie  oonelnnon  that  the  pitch  of  pitch 
ratio  ligBn*  ncd  or  obiained  In  these  calculations,  which  we 
may  term  "analysis  pitch,"  should  Ik  talmi  as  liOa  times  the 
nominal  (or  driving-face)  pitch  for  iliipk 

For  present  pmpoMi^  I  pHfar  tfab  itanlt  of  net  experience 
to  any  estimate  based  on  Hie  rtiatiofls  between  "analysis"  pitch 
and  ien^trii.:tii:>nal  pitch  in  the  model  screws,  partly  because 
I  question  ;lic  adequate  nicety  of  the  pitch  molding  of  the 
modi-'.  pr:i]»eller»  for  s'.uli  .1  purfi.m-,  p.ittly  liecause  of  the 
diiTetciict*  of  condition  between  ship  propellers  in  use,  and 
model  propellers  imdcT  cxperimmt,  soma  of  wliicfa  are  referred 
to  above. 
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THHNvncAL  EtwKivtcx  cvavtt. 


The  curves  shown  in  Figs.  loaadu  haw  been* 
three  different  bases.  No.  I  of  these  is  tiie  aoltttloB  of  Mr. 
William  Froude's  paper  of  187^4  obtaitKd  from  the  rotary  and 
thrust  components  of  the  estitnaied  edgewise  and  normal 
rc>istani-e  of  an  elementary  pbne.  mounted  on  a  revolving 
r.idius,  obliquely  to  the  plane  of  rotation.  The  other  two  are 
the  same  in  principle  (slightly  different  mathematics  1 .  '  I't  the 
resistance  forces  01  the  «uppoj.ed  plane  or  Made  arc  (ilji.iitud 
from  the  experiments  made  ,it  Haslar  sonu  y.Mfx  .igu  on  pl.vn^^s 
and  blades  moving  obliquely  at  various  angles.  In  No.  j  the 
plane  was  oval  and  thin,  with  edges  symmetrically  sharpened; 
in  No.  3  the  blade  (as  it  must  more  properly  be  termed)  was 
rertangular,  and  flat  all  over  the  front  fare,  but  rounded  on  the 
bade  like  a  screw  bUtdc,  the  mid-thickness  being  about  ooe- 
aeventNBtli  of  the  widO.  la  botih  the  length  was  twice  the 
width,  and  tin  length  was  ttansvcnc  lo  tiie  Hne  of  motion. 

The  planes  or  Mades  were  tried  at  varion  angles  of  oMifultr 
from  the  path,  and  the  oonvonants  «l  fbree,  Jt  in  Ifoc  «f  path 
and  L  transverse  to  it,  measured.  I  am  indebted  to  Mr. 
Arnulph  Mallock  for  the  following  charmingly  simple  sr.Uition 
of  the  efficiency  of  such  plane  or  blade  mounted  on  a  rfvolvitig 
raditjs  :ui  1  treated  as  an  elcmcni.  r.  -.iti  w  propeller,  as  in  Mr. 
William  Froude's  solution.  In  ii^urL'  C  let  A  li  h«  the  path 
of  plane  (,'!  towards  B).  A  C  the  j-l  i:H  ot  rot.-itior..  C  B  the 
line  of  axis,  and  F  the  speed  of  advance  (C  towards  B),  then 
we  shall  have 

(1)  In  respect  to  force  L, 

I  rmmrlMiM  tmttilulitn  of  Kami  Arthitteit,  VoL  XIX.,  ffe  t1. 
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L'u  i.t^  Useful  power      —  K  £  cot 
£^  ilCis  Bi|rniTlftii  pmiw  *  V  Xr  cm  9 « 


(2)  In  respect  to  force  R, 
U^,  tJl.,  Useful  power       —    -  V  /:  sin  :< . 


is.,  Ei^endcd  power 


I' 


/?  cos oc  -  Y  R' 


Atfi,  in  this  fctpect  aemrding  witli  the  results  of  the  screw 

cxperimeiUs,  as  shown  in  Fig.  8.  The  curves  in  Fig  S  ter- 
minate at  lero  of  slip  ratio,  while  thusc  ol  Fig.  k<  do  not, 
because  the  latter  are  calcuu.io.l  fr>i  pitch  of  surface,  but  the 
former  for  pitch  equal  to  travel  per  revolution  at  zero  thrust, 
therefiin-  iieir^^itritiiijj  zero  efficiency  at  lero  of  slip  ratio. 
Thi«  circumsunce  turns  on  a  rather  inporant  theoretical 
poin^MMUnn: 


whence 


1  t«B  et 


I  —  —  eat  at 
L 


K 

—  —  l»n  y 
L 

tan  a 


In  the  ideal  case  of  a  screw  with  ni>  edgewise  resistance, 
wtaerc,  in  other  words,  the  turning  nionient  must  be  simply  the 
trirtual-velocity  component  of  the  thru.st,  the  sole  waste  would 
be  slip,  and  the  efficiency  would  be  always  —  (1  —  S).  This 
catprenion,  indicatcil  bg  the  ordinate*  of  the  straight  line  Z  Z 
In  Figs.  8  and  10^  may  fbenfofe  te'  regarded  as  the  theofctical 
limit  of  eSeicMy,  fMm  which  an  aclinl  screw  Hwtt  fall  short 
in  virtue  «f  the  edgewise  reidstance  deawilt  Bnt  it  will  ht 
seen  fbat  the  MtMl  acivw  cm-.r-.  in  Fig.  8  begin  to  ticspass 
omttUw  tlus  line  before  even  ju  percent  slip  is  readied.  The 
comparison  between  the  theoretical  curves  for  bases  No*.  2  and 
3  proves  clearly  (hat  this  feature  is  incidental  to  the  roundness 
of  Uick  of  the  blJtdes,  which  must  tcy.  )o:i^h  .  fu  r ate  to  in- 
crease the  effective  pitch  (and  so  falnty  ihz  (  i  —  linel ; 
and  tliii  not  liy  a  constant  :i-::r>unt.  ^ince  the  iiicrej'.e  at  tir^  >.|ip 
has  already  been  taken  account  of  in  the  mode  of  assessing  (he 
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This  w.'ii  ilio  Milulion  U4<'il  in  <.<:im;«iiling  (he  curves  for 
bases  Nos.  2  and'  3  . 

It  will  be  seen  that  in  l-ig.  10.  Nos.  1  and  3  follow  each 
other  pretty  cUiscty.  as  might  be  expected,  but  that  No.  3  differs 
from  (he  two  others  in  a  striking  way  in  the  regions  of  hi^cr 


.iii;i!yv:\  ]>iich,  but  by  ail  anKiiutt  which  incrca*i<  inarkediy  as 
slip  raiii>  incfcascs. 

In  reference  to  Fig.  11,  it  should  be  noted  that  the  ordinates 
of  the  curves  for  basis  No.  j  have  been  calculated  for  tbe 
following  pitch  ratio  values:  .05,  .ic^  M,  43,  .50^  .66,  1,0^  1.331 
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1.06,  zo,  34.  Thr  finish  (.ingcniial  to  thv  base  tine  at  the  zcru 
pitch  ratio  end  is  cons^unani  with  theory,  because,  in  the  limilinK 
case,  for  given  revolutions  per  minute,  tumitig  tnument  and 
work  expended  are  constant,  whereas  for  ^iven  ^lip  ratio,  hoth 
thrust  and  speed  varj-  as  pitch,  and  useful  work  conseiiucntly 
as  pitch  squared.  The  pitch  ratio  figures  assiuncd  10  th« 
theoretical  cuires  in  Fig.  10,  and  to  which  ihey  are  plotted  in 
Fig.  II.  are  taken  as  lM<o-thirds  of  the  vahies  proper  to  the 
actual  su|>poscd  path  of  the  plane  or  blade :  on  the  supposition 
that  the  mean  diameter  of  an  ordinary  screw  may  be  taken 
as  about  twcK-thirds  of  the  reputed  diameter. 


THE  HEATING  AND  VENTILATINQ  OF  SHIPS. 

BY  SYDMCY  f.  WALKri.  U.   I.  C  C. 

NON-Lt;MINOUS  HEATIMC  AI>P.%IIATUS  WITH  LOOSE  roWDER. 

There  is  another  form  of  electric  heating  apparatus,  which 
has  been  developed  in  Germany,  principally,  in  which  a  loose 
powder  is  empk)yed.  the  necessary  resistance  being  obtiined 
partly  by  means  of  the  substance  of  which  the  powder  is 
composed  and  partly  by  the  fact  that  the  substance  is  in  a 
powder,  or  in  loose  grains.  A  loose  powder,  or  loose  contact 
between  any  two  conductors,  acroas  which  an  electric  current 
has  to  pass,  always  ofTers  a  considerable  resistance  over  and 
above  that  due  to  its  own  sectional  area,  length,  etc.  This  is 
the  cause  of  the  heating  of  badly  designeil  ^witche^.  If  the 
contact  portions  of  a  switch  do  not  make  good  contact  with 
each  other,  heat  is  always  liberated  at  the  surfaces,  and  some- 
times arcs  are  formed  with  the  rttendant  enirmous  beat 
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One  form  of  this  heating  appliance  i*  known  as  "Kryptol " 
It  is  a  granular  ni!i*s  <if  very  inoxidirable  lulislanoes,  carlKm, 
Krn|ihile,  carborundum  and  silicious  matters.  These  '•ubstances 
are  gnnnid  together  .iiid  then  pressed  into  bliKks.  and  after- 
wards made  into  grains  of  a  uniform  size.  The  grains  for 
different  types  of  apparatus  var>'  in  size  from  a  san<l  to  the 
size  of  grains  of  wheat,  with  varjing  anHinniN  of  graphite 
and  carlH>rini<luni.  acivirding  li»  the  pirlicular  applications  for 
which  they  arc  rcijuiretl.  The  substance  is  claimc<l  to  staml 
temperatures  up  to  ,t.uoo°  F. :  and,  on  the  other  hand,  it  is 
claimed  that  IcTniH-ralures  as  l<iw  as  jo"  F,  can  be  obtained. 

The  piiwiler  or  grain  i%  lilleil  into  cartridxes,  ss  sl>own  in 
Fig.  j6.  'ITie.se  cartridges  consist  of  tubes  of  special  glass,  in 
which  the  resistance  material  is  hel<l.  the  end.s  of  the  tubes 
being  hermetically  si;ale<l  with  metallic  cap«nles,  which  form 
the  connections  to  llie  |Miwdcr.  The  cartridgi--  are  heated  with 
,Tn  electric  »M!rrent  before  they  are  linally  closed  by  the  c.ip- 
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sules,  in  order  to  eliminate  grains  of  un-uniform  size,  and 
also  to  get  rid  of  the  moisture.  One  of  the  troubles  met  with 
in  working  out  this  form  of  apparatus,  after  the  capsules  had 
been  fixed,  was  the  generation  of  steam  within  the  cartridge 
when  the  current  was  allowed  to  pass  through,  the  steam 
bursting  the  glass-eonlaining  tubes.  To  meet  this  difficulty, 
any  moisture  that  may  be  present  is  driven  off  by  the  heat  of 
an  electric  current,  the  moisture  forming  steam,  and  the  heat- 
ing iMring  kept  up  until  this  has  all  disappeared,  and  the  whole 
mass  is  thoroughly  dry.  and  until  dry  air  is  present  between 
the  grains  of  the  sulrstance.  The  cirtridge*  are  built  into 
various  forms,  and  are  arrangeil  as  radiators,  or  convcctors. 
whichever  term  may  be  preferred,  some  of  which"  arc  shown 
in  Figs.  J7  and  ,^S. 

Kryplol  is  also  used,  in  certain  cases,  in  what  are  prac- 
ticiilly  open  lir«iilacfs.  The  grains  are  loosely  heaped  in  a 
vessel  of  fireproof  cLiy.  the  current  being  led  to  the  m.>ss  by 
conductors  projecting  into  them  Fur  other  purjMises  also  the 
Kryp'ol  grains  are  spread  lrH»ely  on  a  plate  that  il  is  desired 
t<i  heat,  or  in  an  annular  sp.ice  surrounding  an  object  to  be 
lieatcfl.  etc. 

The  action  of  the  substance  is  as  follows:  When  the  cur- 
rent is  first  switched  on.  small  arcs  are  jometiines  formed 
iK'tween  the  individual  grains,  this  leading  to  the  very  rapid 
<levelopment  of  heat.  But  in  the  cartridge  lubes,  providing 
that  they  arc  properly  prepared,  it  is  claimed  that  the  forma- 
tion of  arcs  lias  been  practically  suppressed.  In  citlier  case, 
whether  arcs  are  formed  or  not.  the  substance  settles  down 
usually  to  a  dull  red  heal,  which  may  Ik-  iiicrea-ied  up  to  the 
high  temperature  naiuetl.  if  ••ufficient  current  is  passed  through 
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it  for  a  sufficient  time.  Where  the  subsUncc  is  used  loose, 
practically  in  air.  the  formation  of  the  arc*  mentioned  IcatU  to 
the  burning  awajr  of  the  substattce  iitelf  by  ilie  f6na>tion  of 
carixmic  oxide  and  cartwnic  acid,  jut  as  in  an  onHntiy 
iwimoe  or  in  an  are  lampL  It  b  ttated.  howevcrt  that  the 
powder  can  rcmabi^  with  the  current  pasaing  thraqgh  it,  Cor 
MTcral  imar*  before  it  need  be  renewed. 

Some  test*  that  inve  been  made  upon  a  itove  imended  for 
heating  rooms  and  containing  twenty  cartridges  in>ide  a  cover 
ot  cxp;iiult<i  iucmI  itri:  iritcrc-tiiiK  The;.'  rirc  «li  iwn  by  the 
curve  in  Fik  39.  In  llic  :i({'if<'  '!'>'  nr<):ii,(i.--  arc  u-iiipcraturcs 
in  degrees  (rcntiRrink.  and  tin-  ;ihMH-.ie'  tiiinMir.  time  in 
minutes.  The  stove  was  used  to  licat  t:p  .1  riHnn.  wlioif  initial 
temperature  was  to"  C.  (50°  F.),  the  outside  tcmperafurt'  being 
2°  C.  (iS(f°  F.).  The  current  employed  wat  9  amperes,  with 
a  pressure  of  120  volli— «  Utile  ofcr  one  Ulowat^  or'Board 
of  Trade  unit. 
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In  the  figure,  litic  I  shiiws  the  variation  of  the  temperature 
of  the  air  tietwr.  n  tlir  iwj  uinwr  eartridgef.  with  the  cover  of 
the  Move  removed.  The  cartridges  were  in  two  vertical  row* 
of  ten  each,  and  the  temperatures  given  would  be  between  the 
two  upper  one*,  just  inside  the  top  of  the  itov&  It  will  be 
teen  that  the  temperature  ri*e>  in  10  minute*  fram  lO*  C 
(so*  F.)  to  60*  C  (140*  P.).  In  15  mhmiei  it  ha»  riicn  to 
too*  C  (213*  P.) ;  hi  90  minute*  to  124*  C  (255*  P-)-  After 
this  the  rise  is  more  gradual,  reaching  150°  C.  (302'  K. )  in 
J5  minutes,  and  153*  C  (.105  6"  F. ),  at  which  it  remains  con- 
stant to  the  end  of  the  te*t.  which  occupied  an  hour.  Curve 
11.  showv  the  lemperaliirr  mi  the  center  of  the  cover,  which 
wa>  prc«nin.itily  npl.unl  Ii  will  be  n<ilu-i*d  wIkiI  ;i  W'''!' 
difference  there  is  lM^t\s\iii  the  tcniperaliire  i>f  the  cnver  and 
that  of  the  air  inside  of  the  apparatus  between  the  c.^rtriijjjes. 
The  rise  of  temperature  is  >till  very  eqiisl.  and  11  reaches  65° 
C.  (149°  F.)  in  15  minutes  Init  it  reachr's  88  C  (  100°  F  ) 
only  in  3S  minutes,  and  does  not  rise  any  higher  to  the  end  of 
the  test.  Curve  ill.  is  the  temperature  of  the  air  of  the  room 
90  millimelcrs  {H  indi)  above  the  top  of  the  cover.  It  will  be 
noticed  that  the  temperature  follows  the  same  course  aa  that 
of  the  cover  itself,  bitt  is  about  4°  C„  say  7*  P.,  lets.  Curve 
IV.  is  the  temperature  of  die  top  of  the  (ratne  carrying  the 


cartrulycs.  which,  it  will  be  seen,  follows  the  course  of 
Ii.  and  III.  fairly  closely,  with  a  certain  difference  between 
them.  Curve  V.  it  the  temperature  of  another  portioa  of  the 
cover,  not  subject  to  side  entreats  of  air.  It  does  not  present 
nach  intenst  Qirvo  VI.,  n^ich  is  the  most  tnttreiting  one 
of  the  whole,  is  the  tempeniure  of  the  room  one  metdt  (aM 
indies)  above  the  cover:  and  curve  VII.  is  the  average  tem- 
perature rif  the  air  in  the  nxjiii.  It  will  be  seen  that  the  tem- 
pvratitrc  i)f  the  air.  one  meter  above  the  C(^>ver.  and  the  aver- 
age IrniperaTuir  of  tin-  r'Mim.  are  very  ne;irly  alike,  that  a 
short  ilisljnce  .ibue  the  cmer  tienig  slightly  hiKher  than  the 
average  te.niperjture.  and  being  abo'.it  '°  C  (lj6  F.  I  above 
it  at  the  end  oi  the  test.  Both  curves,  however,  rise  very 
gradually  It  takes  IS  minutes  to  increase  the  temperature 
10*  C  ( 18°  F.)  one  meter  above  the  stove,  and  30  minutes  for 
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the  average  temperature  of  the  room  to  reach  the  same  figure. 
The  temperature  of  the  air,  one  meter  above  the  stove,  rises 
veiy  gradually,  it  will  be  seen,  to  about  a?*  C,  while  the 
average  temperature  of  the  room  riiea  to  only  about  n*  C 
(70*  P.). 

There  is  anather  instructive  scries  of  curves  given  of  teats 
with  a  Krj-plol  stove,  shown  in  Fig  40  There  are  several 
curve*,  those  on  the  left  of  the  ligiin-  itiviint  the  rise  of  tem- 
perature in  the  time  ■ihown.  with  the  Kr;  -.  !  '  .i|i]>:iiatii'.,  ,ind 
those  on  the  right  the  rise  of  temper.il  :rc  in  the  tune  shown, 
w  ith  jfas  riie  ga-  emplMUil  .ipjH'ar*  m.t  to  have  t>ccn  by  any 
niL-;,n>.  tlie  nn '-t  efticicnt  li>r  healing.  It  was  an  open  gas 
iViiiK-,  wliieli  IS  rerlaiiils  ivl  liesigned  fur  beating  .As  will  lie 
seen,  the  electrical  apparatus  takes  10  minutes  10  re.ich  a  tem- 
pecatluc  of  a8*  C.  in  the  best  of  the  three  curves  shown,  and 
over  20  minutes  to  reach  100*  Cmi  while  gas  reaches  jo*  C  in 
the  worst  of  the  curves  shown  in  4  minutes,  and  MO*  C  in  14 
miimtes. 

The  above  curves  are  taken  from  an  article  hi  the  GertHon 
Bsfort  ZeiUekr^t.  dealing  with  the  subject.  The  artide  also 
gives  some  other  interesting  informatioa,  which  there  is  hardly 
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space  to  reproduce  here.  Some  other  airves  are  given,  which 
show  that  the  current  required  rise*  to  a  maxiniiim,  and  then 
falls  to  a  "working"  current.  This  i»  the  comiunn  experience 
with  a  great  many  fornix  nf  beating  apparatus.  If  the  air  of 
a  room  is  required  to  be  heated  up  quickly,  a  considerable 
amount  of  heat  has  to  be  supplied  to  the  apparatus  for  a  »hort 
time,  and  then  it  may  be  reduced,  the  air  then  keeping  its  tem- 
perature with  a  smaller  expenditure. 


SriKAI.  COIL  HEATEtS. 

A  type  of  electric  healer  made  by  the  Consolidated  Car 
Heating  Company,  New  York,  and  fitted  for  marine  use,  is 
on  the  McElroy  spir.il  coil  construction,  in  which  the  re- 
sistance coils  are  perfectly  supported  at  every  point,  rendering 
vibration  impossible.  The  spindle  supporting  the  coil  consists 
of  a  ^-inch  square  wrought  iron  rod.  on  which  are  strung 
porcelain  tubes,  so  designed  and  htted  that  a  helical  groove 
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The  Kryptol  cartridges  dewrilwd  are  made  in  the  folIowin« 
si^es:  5^,  7%,  10,  13^  and  20  inches  long,  by  0.6  and  0.8  inch 
diameter  respectively.  The  izV^-inch  cartridge  takes  o  _\ 
ampere  with  a  pressure  of  100  volts,  and  the  cartridge  is 
stated  to  receive  with  that  current  and  pressure  an  increased 
temperature  of  100  degrees.  These  figures  are  f<ir  the  cart- 
ridge when  exf.'iM'i!  When  im-lowI,  the  ci>ndiiciivil>  of  the 
mixture  rises  with  the  temperature,  and  the  cartridge  will  take 
04  ampere  with  no  vohs. 

It  will  be  understood,  as  explained  in  connection  with  hot 
water  and  steam  heating,  that  the  above  remarks  apply  tn 
healing,  witliout  having  any  regard  to  the  question  of  venti- 
lation. As  will  be  explained,  healing  and  ventilation  .Tre 
now  usually  considered  together,  the  ventilating  air  current 
being  employed  for  heating  and  cooling  purposes.  In  many 
cases,  however,  no  attention  whatever  is  paid  to  ventilation, 
and  this  is  particularly  the  case  with  electrical  heating  ap- 
pliances. 

It  will  be  understood  that  any  healing  app1i.ince  may  be 
fixed  in  any  room,  passage,  alleyway,  etc.,  .ind  will  give  off 
heat,  exactly  in  the  proportion  described,  but  the  heat  given 
off  may  or  may  not  be  useful  heat.  In  the  case  of  corridors, 
one  very  frequently  sees  here  a  heating  appliance,  which  is 
practically  useless,  because  there  is  an  air  current  constantly 
passing  over  it,  and  constantly  carrying  off  the  heal  that  is 
liberated,  without  doing  any  useful  work.  The  same  rem.irk 
would  apply  to  a  room  that  is  very  subject  to  drafts.  The 
heating  appliance  would  do  very  little  good.  On  the  other 
hand,  if  a  healing  appliance  is  placed  in  a  room,  say  in  the 
middle  of  a  saloon,  and  is  not  ex|>o%rd  In  draft<,  it  will  heat 
up  the  air  of  tlie  saloon,  by  radiation  and  convection,  in  a 
certain  time,  varvHng  with  the  conditions,  but  the  heating  will 
IK?  hardly  under  the  control  of  the  engineer  in  the  same  manner 
as  it  i*  when  the  appliance*  are  »o  arranged,  a<  will  be  de- 
scribed later,  as  to  utilixe  the  warmed  air  currents. 
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extends  from  end  to  end.    The  iron  wire  for  the  resistance 

coil  is  wound  in  a  close  spiral  spring,  and  insulated  copper 
leading  wires  are  attached  to  both  ends  by  twisted  and  soldered 
joints.  This  coil  is  wound  between  the  ridges  on  the  porcelain 
spindle,  under  suitable  tension,  and  the  leading  wires  are 
passed  through  eccentric  bushings  .it  the  ends  and  firmly 
fastened  to  the  exterior  part  of  the  circuit.  This  construction 
gives  the  greatest  possible  length  of  wire  in  the  given  space, 
and  so  disposes  every  portion  of  the  large  surface  presented 
that  a  Lirge  quantity  of  air  conies  freely  into  contact  with  it, 
and  passes  out  in  a  steady  stream  at  such  temperature  as  may 
be  designed. 

Two  views  of  this  type  of  heater  are  given  in  Figs.  41  and 
41A.  The  former  is  designed  for  the  use  of  l.otx>  watu  (l 
kilowattt  of  cnru-nl.  measures  27  inches  in  length.  I.s'^  in 
height  and  3  g/i6  in  thickness.  The  "spread"  for  boll  hole* 
is  7  inches,  .-ind  the  beater,  which  contains  four  coils,  is 
finished  in  black  japan.  'Ilie  sni.iller  heater  shown  h.i*  only 
two  coils,  and  measures  ^'f,  inches  in  thickness,  with  a  spread 
of  6''J  inches.  The  length  is  I5H  inches,  while  the  oval  of  the 
case  measures  -ii-i  by  3H  inches.  The  case  is  of  heavy,  per- 
forated sheet  Steel. 

LOW  TEMPEHATI  RF  AIK   HFATRH,  TI'BI'I.AR  TYPE. 

The  latest  in  air  healer  design  \\  the  so-called  "low  tem- 
perature air  heater."   The  specifications  of  the  United  States 


Digitized  by  Google 


Ai-crsT.  t<)os.  International  Marine  £nf(ineering 


battleship  Louiiiauti  called  {or  rlcclric  heaters  which  should 
have  an  operating  temperature  equivalent  to  that  of  i^team 
piping.  As  a  result,  the  General  Electric  Company's  engineers 
desiKiicd  the  tubular  type  of  air  heater  shown  in  the  accom- 
panying illustration,  and  furnished  it  to  the  l.ouitiana.  This 
particular  type  of  heater  consiMs  of  three  or  more  tubular 
heating  element*  inclosed  by  the  metal  "chimney"  lubes  which 
are  shown.  Kach  lulw  disiiipalcs  ^50  watts.  The  principle  of 
this  design  is  the  combination  of  the  large  radiating  surface 
vk'ith  a  low  watt  surface  density  and  the  chimney  effect  of  the 
tube. 


It  i«  manifest  that,  while  all  electric  air  heaters  may  be  said 
to  give  100  percent  efficiency,  the  fraclical  efficiency,  which 
is  judged  hj  the  uniform  and  etTeclive  distribution  of  the  heat 
in  the  room,  can  be  obtained  only  by  passing  a  relatively  targe 
volume  of  air  over  the  heating  surfaces,  and  raising  it  only 
a  few  degrees  dbovc  the  temperature  of  the  room.  The  oftener 
the  total  volume  of  air  in  the  room  passes  over  the  surface  of 
the  heating  source,  and  the  le'ts  temperature  difference  between 
the  outlet  and  inlet,  the  more  efficient  it  the  heating  system. 

Three  distinct  forms  of  heating  elements  are  used  by  the 
General  Electric  Company.  The  cartridge  unit  consists  of  a 
thin  tape  of  special  resistance  metal,  wound  edgewise,  insulated 
with  a  fireproof  cement  and  then  inserted  in  a  mica-lined  brass 
tube  capped  with  a  cement  plug  through  which  the  leading-in 
wires  are  brought.  The  quartz  enamel  unit  is  made  up  of  a 
resistance  wire  wound  in  a  coil  of  small  diameter,  which  is 
then  coiled  into  the  form  of  a  flat  spiral,  with  mica  insul.iting 
strips  between  its  convolutions,  and  held  agairusl  a  layer  of 
<|uan«  grains  imbedded  in  enamel  on  the  bottom  of  the  heater. 
Both  of  the  foregoing  heating  units  are  practically  infusible 
;ind  indestructible,  but  can  be  readily  replaced  if  damaged  by 
accident.  Great  care  has  been  taken  in  the  design  of  the  heat- 
ing devices  to  insure  the  most  efficient  application  of  the  heat, 
and  at  the  s,-ime  time  to  give  proper  ratliating  surface,  so  that 
nearly  all  the  apparatus  ituiy  be  left  in  circuit  indefinitely  with- 
out fear  of  bum-out.    (See  Fig.  33.) 

The  third  form  of  heating  element  is  the  tubular  resistance, 
which  i*  used  in  the  tubular  air  healer  alre.idy  described. 
Tliis  resistance,  while  ilesigtieil  <inly  for  com|Kirative]y  low 
temperatures,  is  one  of  the  cheapest  .ind  best  forms  for  air 
heaters  up  to  a  maximum  of  (xx>  or  700  degrees  R,  or  with  a 
density  of  2  or  i'  l  watts  per  square  inch.  It  was  first  de- 
veloped by  the  General  Electric  Company  for  rheostat  work, 
and  iKirticularly  the  heavy  service  of  the  railway  rheostat.  It 
consists  of  a  tnbe  of  asbesti>s  wound  on  a  mandrel,  the  tube 
supporting  a  sinijle  layer  of  resistance  wire  closely  wound,  but 
with  turns  not  t  uching.  The  lufw  is  then  impregnated  with  a 
fire-proof  insulating  compound,  which  gives  ihe  asbestos  con- 
siderable stiffness  and  forms  a  protecting  coat  over  the  re- 
sistance wire. 
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KFr,l'LATIN«;  THK  HE.\T  DF.LIVF.KEU  UV  ELEtTmC  HEATING 
AI'PARATIS. 

The  favorite  method  is  similar  to  that  described  in  con- 
nection with  the  glow  lamp  radiator.  The  heating  elements 
are  arranged  inside  the  apparatus,  in  such  a  manner  that  either 
each  element  individually,  or  groups  of  elements,  can  be 
switched  in  and  out  at  will.  The  usual  arrangement  is,  for 
heating  ,ipplianccs.  the  heating  elements  arc  connected  in 
parallel  between  what  arc  practically  two  bus-bars,  connected 
to  the  supply  service.  There  is  a  main  switch  to  disconnect 
the  whole  appliance,  and  there  arc  subsidiary  switches  to 
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connect  and  disconnect  cither  individual  elements,  or  groups 
of  elements,  from  the  bus-bars. 

The  British  Prometheus  Company  has  another  system  of 
regtdating  for  some  of  their  apparatus,  which  is  something  on 
the  lines  of  the  regulator  of  the  tramway  service.  There  is  a 
sleeve  of  approximately  square  section,  as  shown  in  Fig.  45, 
with  conductors  on  the  insidcs  of  the  four  faces,  connected  to 
the  heating  elements.  The  corresponding  fitting  (Fig.  461 
consists  of  a  solid  piece  of  insulating  material  of  square  sec- 
litin.  carrying  con<luct»ir»  on  its  faces,  the  conductors  lieitig 
connecleil  to  Hexible  cords,  10  which  the  regulator  i*  attached. 
It  is  arranged  that  the  conductors  on  the  male  portiiui.  when 
making  connection  with,  certain  conductors  on  the  female 
portion,  allow  full,  three-quarters,  one-half  or  one-quarter  of 
the  nirrcnt  strength  to  pa<«  as  may  l>e  desired,  the  arrange- 
ment being  made  by  rounecting  the  difTen-nt  elements  in  the 
healing  appliance  in  differenl  order.  Thus,  for  full  heat,  all 
the  elements  will  be  connected  in  parallel.  For  half  heat,  two 
set.s  will  be  connected  in  parallel,  afterwards  iK-iug  connected 
in  series  in  each  parallel,  and  so  on,  for  the  other  heats. 
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Ollwr  methods  nf  varyiiv  the  tou  include  diat  »liow»  in  Fig. 
47,  which  i«  .-idoptvd  by  Meisrs.  Isenlluil,  of  London,  which  H 

sonicwhal  similar,  thtniRli  difftrcnt  in  form,  to  that  of  the 
Prometheus  Ciim)iai<y.  The  he.itinfr  apparatus  has  three  pro- 
jecting pins  as  shown,  and  the  ci>miectin({  pipe  from  the  supply 
irrvice  has  three  pluR  holes.  When  the  three  plug  holes  are 
on  the  three  pins,  the  full  current  is  passititj,  and  the  full  heat 
is  liberated  When  the  two  plug  holes  on  the  left  en([age  with 
the  two  pim  oa  the  rights  the  mediuin  cnrrent  ie  pMiing;  and 


when  ih'  ■  ■  ]  Ii  il  -s  on  the  right  engage  with  the  two  pins 
on  the  ItU,  a  \\i.i,k  current  is  passing.  The  strength  of  the 
currents  under  this  arr.uiKement  are  as  one,  two  and  three 
The  three-hole  plug  i«  wired  with  iwm  wire,  one  of  the  twins 
beinK  connected  to  the  center  plug  hole,  end  the  Other  ta  the 
two  outside  phig  boles. 

The  PiwncAient  Comfiany.  of  New  York,  has  a  somewhat 
■iaiiUr  arrangetttent  for  regulating  the  heat  in  certain  casei. 
There  are  three  pins  on  the  heating  appsraM*,.  and  there  are 
three  tcrmtnais  on  porcelain  hoildcrs«  connected  to  three  con- 
ductors of  a  flexible  cord.  The  diree  termmals  on  Oie  flexil>le 
cord  are  colored,  one  red  and  the  others  blade.  Bjr  different 
arrangemenu  of  the  terminal*  by  engaging  the  red  terminal 
and  the  black  terainab  with  different  pins,  different  heats  are 
provided. 

.  THE  guAMTrry  or  rbat  LnntATCD  iw  U-ECThcal  heatinc 

ArPAIlMt'!> 

Referring  to  the  formula.  //  is  given  in  waits,  when  /:  is 
given  in  vi>lls,  ("  in  amperes,  and  K  in  ohms;  these  being,  a.s 
marine  engineer*  know,  the  units  of  electrical  power,  pressure, 
current  and  resisl.ince.  The  watt  is  the  unit  of  power  or  the 
rate  of  doing  woric,  attd  it  will  be  familiar  to  engineers  from 
the  fact  that  746  watts  equal  one  horsepower.  Woilc  is  done 
at  the  nie  of  one  watt,  when  «  euirent  of  one  ampere  passe* 
with  a  pressure  of  one  volt,  or  the  equivalent.  Thas,  in  the 
ordinaiy  t6<andl^wwer  incandescent  lamp,  working  with  a 
pressure  of  loo  votes,  and  taking  >  cnrrent  of  0.6  ampere,  the 
electrical  energy  expended  in  each  lamp  equals  loox  oAznto 
watti. 

Coming  to  li"  1  1  1-.  .|iii5lloii,  each  watt  lilwrates  0,0568 
British  therm.il  uiut  jut  r-  ivfe,  oj-  1.41  British  thermal  units 
per  hour.  These  tlgur*  :,r..  .'.  -r,  from  the  tigures  already 
given,  showing  Ih.it  Ihe  lieal  unit  equals  17.58  watts.  It  is 
claimed,  by  makers  of  eleelrical  heating  apparatus,  that  the 
whole  of  the  electrical  enersy  delivered  to  the  apparattis. 
whether  it  ba  in  the  form  of  the  irnnpi  that  have  been  dc- 

Kribed,  or  any  one  of  the  rcsisunce  materials  mentioned,  is 
converted  into  heat;  and  therefore,  where  an  ckcttical  heating 
apparatus  is  employed  to  heat  a  room,  the  whole  of  the  el^- 
trical  energy  is  applied  in  heating  the  air  and  objects  in  the 
room.  The  writer  memioris  the  cl.dm.  .-itui  sn  far  scientists 
appear  to  have  aMnmed  that  the  prmiipUs  ufK^n  wlii>'h  :t  is 
based  are  ci)rrri-i. 

It  15  assunuit  by  s|j(.tiii>(»  that  every  form  of  enrrg>',  when 
transformed  from  the  stale  in  which  it  is  at  any  nmineni,  bf- 
comes  heat  sooner  or  later- -that  heat  is  the  liiial  form  of  all 
energy,  and  that  the  brat  balance  sheet  is  the  final  court  of 


appeal  uti.-in  alt  matters  in  which  any  form  of  energy  is  con- 
cerned. It  appears  to  the  writer  that  it  is  quite  possible  that 
other  form"  of  energy'  may  be  liberated,  when  electricity  is 
CDinerted  iiun  •.uini'thing  eUe.  The  f^■.le^tio^  whether  this 
does  take  place,  or  not.  has  not  yi  l  been  examined  in  any  way 
by  scientists,  anil  therefore  the  .-ifjove  siateuient  is  given  with 
all  due  n-serie.  and  the  calculations  svliich  fiiUow  will  be 
uii<lersta-id  to  be  subject  to  that  reservation.  If  all  the  clec- 
iriciiy  delivered  to  the  heating  apparatus  becomes  heat,  the 
calctila(i<>n»  are  ccwrect.  In  any  case,  it  appears  to  the  tstiter 
that  any  difference  there  may  be  would  come  within  die 
margin  which  every  practical  engineer  allows  himielf  for  pos- 
sible sources  of  eirar. 

The  electric  lamps  described  above,  which  are  employed  m 
Ititninous  radiators,  absorb,  as  mentioned,  950  watts  eadi,  and 
that  would  mean  that  250  X  =  85.'';  British  therma! 
units  are  liberated  by  each  l.imp  per  hour,  ,'\«  each  British 
thermal  unit  raises  I;  .  i :  im] ■erature  of  55  cubic  feet  of  air 
I  degree  F,  each  raise  the  temperature  of  47,000 

cubic  feet  "I  ,  ir  1  ■I  lt.  c  F.  in  one  hour,  or,  say,  approxi- 
n:ately.  4.700  ciiluc  icet  10  <legrecs  F.  in  one  hour,  two  and 
four  lamps  raising  the  temperature *of  proportional  quantl- 

lies  of  air  lo  the  ?ame  degree 

Leav  ing  out  for  Ihe  moment  the  question  of  air  currents  and 
ventilation,  which  ivill  be  dealt  with  further  00,  it  is  a  simple 
cakuktion  to  find  the  mimbcr  of  lao^  required  to  raise  (he 
temperature  ol  a  room  of  a  given  cubical  content  through  a 
ipven  mtmber  of  degrees.  The  temperature  to  which  the  air 
has  to  be  raited  varies,  of  course,  with  the  climate  and  the 
seasons,  but  taking  40  degrees  I".,  the  figure  worked  to  in  the 
calculations  which  follow,  as  the  increase  of  tcmpci  ii.irr  rr- 
quired,  this  would  be  provided  for  in  a  room  having  j.  cubicil 
content  of  1.17.^  ctibic  feet,  by  one  of  the  lamps  mentioned,  in 
one  hour,  on  the  supposition  that  all  of  the  electricity  is  con- 

verteii  into  heat,  and  that  tto  heat  paste*  out  of  the  room 

during  the  time. 

The  above  remarks  apply  eiiually  to  non-luminous  radiators, 
which  arc  made  to  take  various  quantities  of  electricity.  Ap- 
paratus is  made  absorbing  from  .SOO  up  lo  4.000  WSttS,  when 

taking  their  fuU  current,  and  liberating  from  ijoo  ta  ijjGoo 
heat  units  per  hour.  They  are  tisaally  made  to  regulate  the 
current  at  one-quarter,  onO'half  and  three-qnarters  of  (he 
full  heating  capacity,  the  beat  units  liberated  being  then  from 

ii$  to  .^.400  with  one-quarter,  nni)  t''<:  other  figures  in  pro- 
portion, j,^  Conlinurd.) 


Amcttean  SMpbuHdlntK  in  IWW. 

Keinnis  covering  the  ftscatysnr  lyiBsfaow  that  1.506  vtssda 
of  5Wfi.'7  gro^s  Ions  were  built.  The  largest  previous  annual 

oulpul  was  in  ihe  year  iK??,  when  2.024  vessels,  of  583^50 
ti'ii...  were  built  The  steel  vessels  built  in  the  year  just  ended 
numbered  142.  ol  417,167  gross  tons  (average,  i,<>j8  tons), 
compared  wilh  l.ti,  of  ;i;(i)>.$i~  gross  tons  (average.  2.798 
tons),  buill  ill  njn-.  The  record  for  steel  co^structi.^n  was 
broken  in  both  these  fears.  Of  these  totals  for  steel  vessels  the 
threat  Lakes  accounted  for  f$  of  3t^J79  tons  in  tgoB^  and  47 
of  2J8.713  in  igtuf- 

Of  the  I4»  sleet  vessels  built  in  igcB,  8s  exceeded  l^ODO 
gross  tons  each.  Of  these  55  twcre  Imfll  on  the  Great  Lakes, 
the  largest  being  the  WiHiam  if.  Mitb,  of  7.962  tons,  and  JO 
were  bnili  nn  the  sciboani,  the  largest  being  the  Cohtmhian, 
of  .''.J70  tons,  buill  at  San  Francisco  for  trade  to  Hawaii. 
Four  ir  lilirig  vc-scts  cNceoding  i.Coo  tons  each  were 
built  duriiij;  llie  >ear.  the  largest  beiiic  the  /:ifT.virJ  J  I.azi'- 
mur.  of  .1.:t.=io  Krr,-.s  ton...  The  tonnage  buill  in  ioo8  was 
entire!)'  for  domestic  transp<irtaiion,  no  vesscU  exclusively 
for  foreign  trade  havnig  been  launched  in  the  United  Stales. 
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THE  COMBINATION  SYSTEM  OF  RECIPROCATING 
BNOINES  AND  STEAM  TURBINES.* 

wt  mtm.  c  A.  rAwwi,  cs.,*.  a.*.,  «m  *.  j.  wtumu 

Is  the  early  yrars  of  atetm  tailiine  design  and  develop 
nenl  it  became  apparent  that  the  turbine  engine  was  capable 
of  economically  dealing  with  ratios  of  expansion  far  bej"Ol<l 

the  rc.ich  i.'f  :inv  rt'civri'i. ;i;ing  cnKini-,  wiiosi:  IniiitutinTis  iti  this 
rcspcft  had  beeti  cx|>erimenlally  dcliTniiiicd  by  many  invesli- 

fitkms. 


exhausting  into  lurbine!)  was  first  put  to  •  practical  test  in 
His  Alajesty's  destroyer  I'elox.  In  this  vessel  two  mail  recip- 
racating  engines  wen  fitted  for  cruising  pwpoMS,  of  such 
potwcf  thai,  in  eombinatien  tvith  the  main  tuibines,  ibejr  wonid 
give  an  coonomical  constwvlioii  at  speeds  of  It  to  knots, 
the  usual  cruising  speeds  at  the  thne  the  Vehg  was  built 

The  arrangement  of  machinery  consisted  o(  one  main  high- 
[»re««.itre  and  one  low-presi>ure  turbine  on  each  side  of  the 
ve5,><  ;.  i^uli  driving  a  separate  shai't.  or  four  shafts  in  all.  The 
two  siiiaii  reciprocating  engines  were  coupled  at  the  forward 
end  of  each  of  the  low-itrcasufe  turUnes.  For  sfweds  iqi  lo 


na>  I.— nrrv-iioitirawn  low  riiuvra  Tvanae  nm  Anioirnnic  piiiuuoaK 
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la  1S89  the  first  wwidensing  turbine,  of  about  too  borsepoww, 
was  designed  for  an  e^ansion  ntio  of  mo  Iqr  volnnHv  the 
expansnn  being  effected  in  Mo  Iwfeincs  of  the  doiAle-paraUd 
flow  tnie^  the  low-pi«ssure  twblne  i)  takfaig  steam  fran 
the  exhaust  of  the  high-pressure  at  atmoapheric  pnatm,  and 
expanding  it  down  to  1  pound  abaolnta.  The  strilong  feature 
presented  by  this  design  was  the  very  Yaifik  estimated  cfficieiicy 
of  this  low-pressure  portii>n  A  separate  Iow-pre><.>irc  turbine 
was  no;.  )i..\vcvir.  arlu.dly  cMn^tnictcd  unii:  ^mi-  ycirv  later 

In  i8Q4  a  p;.t'.-n;  »ms  taken  out  for  the  "ci.mljin.ition"  of  a 
redprofaiitiK  mgine  with  a  5ti-ani  liirbint.  '.".Iit  -L  object  wa* 
"to  increase  the  power  obtainaUc  by  the  expansion  of  the 
Steam  begrtnid  the  limits  poasible  with  redpracatiag  cngHxa." 


about  13  knotst  steam  was  admitted  to  the  two  reciprocating 
ensincap  and  expanded  down  to  about  atnovhciie 
it  then  paiatd  thnmgh  the  1 
the  tow-ptessnre  turbines  to  ttie  condenser.  TUs  ( 
gave  excellent  rcsnhs  at  these  eruinng  speeds.  For 
above  13  knots,  however,  the  reciprocating  enghies  had  to  be 
cut  onl  and  steam  admitted  to  the  turbines  alone.  With  the 
advance  of  naval  efiicicttcy,  the  cruising  speeds  of  war  vessels 
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The  previous  trcatmrnt  of  the  »lcara  is.  of  course,  immaterial, 
provided  that  its  condition  of  pressnre  and  wetness  on  rcndi- 
iag  the  engine  are  known. 

The  first  instance  of  a  separate  turbine  worked  from  the 
exhanst  of  other  turbines  was  in  the  TitrbiiMt  machinery  in 
iSgT— *he  pfcasufe  at  entiy  of  her  tow-pfeisnne  tutbfaw  was 
about  9  poinds  absoluiei  and  the  exhaust  i  ponnd  abiohite. 
The  slip  ratio  of  her  three  sliafu  showed  that  the  low-prewire 
tttrimie  developed  about  mMlnrd  of  the  total  horsepower 
obtained  from  the  steam  at  160  pounds  pressure,  agreeing 
doaely  with  ralculntions. 

In  (be  year  1902  the  combination  of  reciprocating  cnginei 


>  Rted  befert  Ibe  IiifMtudea  of  Xe»al  Af«Mto«U,  Asril  S.  ISW. 


have  been  incrc.nscd.  atnl  in  vessel*  sub^tqticnt  to  the  I'elox 
additional  high-pressure  turbines  have  been  Atted,  an  arrange- 
nunt  \vliicli  permits  of  good  econotny  over  a  wiile  range  of 
iTMisinx  speeds. 

It  may  be  said  that  perhaps  the  most  important  field  for  the 
combined  system  of  machinery  as  applied  to  marine  propulsion 
is  for  those  iiist.tl^aiioiis  where  the  dc<igred  full  speed  of  the 
vessel  falls  below  the  range  stittaMe  for  an  all-turbine  ar» 
rangeaent.  the  reciprocating  engine  working  in  the  region  of 
pressure-drop  where  the  condilians  arc  best  suited  for  it,  and 
the  tuibnie  ntiKniig  that  portion  of  the  expansion  diagram 
which  the  reciprocating  engine  is  not  able  to  utilize  efficiently. 
It  is  (iciiffally  well  known  that  an  iill-turbine  arran(temenf  has 
not  bi'in  advocatcil  by  ns  for  ship^  wiurr  tlic  <i<  iiKin  iI  »|i<'ed 
falls  below  li  or  l'>  knots,  excepting  In  sonic  ^pccs.il  f.i'^es, 
»nch  a«  yachts  ,  and  for  vessels  of  moderate  or  slow  spenl  the 
combination  system  of  machinery  appears  to  be  eminently 
witablc. 
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In  a  goo4  quadroptc  miprecating  enciiwii  the  steam  is  ex- 
panded  down  to  the  pressure  of  release,  about  to  pound*  abio- 
lute,  and  (tins  in  economy  a*  tlw  vacmmi  is  increased  up  to 

abi>iit  25  or  36  inches,  whereat,  in  a  turbine,  it  is  possible  to 

<K  aI  i^.iiioiiiically  with  vcr)'  l<'w  )iri">>.ure  sieam,  and  to  cx- 
p.iii<1  this  !ow-prcs*urc  steam  to  a  Ii>w  absolute  pressure  cor- 
responding ti'  till.-  l-.i).:lii  >t  vaotmtn  iiliUiii.iMr  in  f.irlunc  |inicticc 
¥'<)(-.  2  anil  slidvv  the  cttfot  of  vac\UHn  •,■.[!•  m  ^tcain  ii>n 
^niniiiiiin  a^  tlic  result  of  tfvt~  i-.irrK-il  1  m  m-iiim.  .iHiik 
engine  and  steam  turbine,  respeclivcly,  from  which  it  M-ilt  be 
mitcd  that,  whQe  Ibe  carve  for  the  rcciprocatinc  i 


of  between  8  pounds  and  16  pounds  ab»olutc,  or  even  at  a 
slightly  higher  pressnrtb  if  neeessny,  to  meet  the  coodilioas 
roiuircd.  From  an  estimate  of  the  theoretical  efficiency  under 
the  Tarious  conditions  of  pressure  as  set  forth  in  die  follow- 
ing tabic,  it  would  appear,  apart  from  any  practical  cnnaiden- 
tion^i.  that  there  is  nothing  to  choose  between  an  ioMai  prcs- 
111  ilu'  iiuhine  of  7  pounds  and      pi:>mMla  abtolwe.  any 


uiihni  this  limit  appearing  to  tihv  a 


result-    The  assuiniiti 


for  jnn  poitttiU  absolute  Stcam  pres- 


sure at  the  reciprocating  engine,  and  iH  inches 
oottdenser: 


at  the 


or  coMuaMMM  or  ttiKMsntirsiMi 


the  minimum  ccnsuitiption  at  tMiwecn  i5  and  j(i  nioh  N.icanni. 
the  curve  for  the  turbine  continues  to  fall  as  the  vacuum  m- 


In  a  certain  quadniple  expansion  rcciprocatini;  enxine  ex- 
hattstinc  to  condenser  direct,  the  maximum  envrity  realisable, 
from  aoo  pounds  to  36  degrees  vacnum.  with  point  of  rckaaa  at 
to  pwmda.  Is  asfi  British  fhermal  mils.  The  ad^ional  area 
whidi  the  reeipracatiqc  enghic  annot  eSeienlly  utiliae^  but 
whidi  can  be  used  in  a  twMMb  Is  73  Briliali  thennBl  units.  In 
the  combination  of  triple  expansion  reciprocating  engine  ex- 
hausting to  turbine  and  thence  to  condenser,  the  maximnm 
cncrg)'  realizable  in  the  engine  from  »"oo  pounds  to  8  pounds 
absolute,  with  point  of  release  al  l.t  pound>',  is  ftritish 
thermal  units.  The  energy  available  for  the  turbine,  from  7 
pounds  to  28-inch  vacuum,  receiving  wet  steam  from  the 
rccipri'Caiing  engine,  is  ir  '.s  The  total  energy  of  the 
combination  is  319  British  thermal  units.  Tbeoretically,  the 
total  eneiiy  of  oombinatioa  is       pcrocnt  greater  than  thai 
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In  the  case  of  a  vessd  wUch  nms  on  service  continuaniy  at 
or  about  her  tksigned  fnlt  spee4  an  iniliai  presmrc  nf  about 

7  pounds  absolute  at  the  turbine  appears  most  suitable.  In  a 

vessel  which  does  part  of  her  running  at  the  designed  power, 
and  [)art  at  a  (imsiderably  reduce<l  |>ower.  it  i^  desirable  to 
design  till'  turbuu  ^  sn  tiiat  the  initial  pre^..ll^e  wouM  not  fall 
below  7  [joumls  ab-olute  when  running  unJer  the  lower  con- 
ditions of  pinver 

It  might  be  of  inl«re»t  at  this  Mage  to  consider  the  dis- 
poaitioa  of  the  turbines  m  OMnbination  with  redprocatinc 


rra.  5.— AftRANCEWRMT  or  eoMRiKATroN  nr  KirniKc  WITH  oNT  ijow-rasueKB  Tvnfiii; 


of  the  quadruple  engine.  It  is  estimated  that  a  large  portion 
of  this  additional  energy  can  be  realiied  by  the  combined 
system  fai  the  shape  of  increased  power  to  drive  the  vessd, 
or,  oo  die  other  hand,  increased  economy.  The  theoretical 
figures  are  oompntcd  on  the  basts  of  adiabatic  expansion 
throughout 

In  a  combination  system,  the  most  suitable  initial  pressure 
for  the  turbine,  or  the  dividing  line  between  the  rei-iiiriKnlini; 
engiiir  the  turbine,  will  gre.iilv  c!i  |n  ii(l  upon  ihe  r. mi'.itions 
of  service  of  the  particular  vessel  taken.  The  reciprocating 
engine,  or  engines.  couM  be  designed  to  exhaust  at  a  pressure 


engines  on  board  ship.  The  arrangement  of  the  turbine,  or 
turbines,  depends  greatly  upon  whether  tbe  vcasd  is  to  be 
fitted  with  sin^  or  twiiMeiew  reciprocating  engines^  With 
a  single  redprocathig  engine^  one  turbine;  two  turbines  in 
'^Mries,"  or  two  turbines  in  ''parallel''  could  be  fitted,  each 
turbine  driving  a  separate  shaft  m  addition  to  the  redprocator 
sh.ift.  With  twin-screw  reciprocating  cngincB,an  arrangement 
of  .ine  turbine  111  the  renler  of  the  vessel,  two  turbine*  in 
"parallii,"  01  lu  1  li^itn-u  -  in  'series."  eoubl  bi-  .nb  ■|ili-il.  The 
arrangement  »hich  secnu  to  coninicnd  itscU  generally  to  sliip- 
owners  and  builders,  where  twin-screw  reciprocating  engines 
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are  fitted,  is  the  arnnieinent  with  the  tnrisfaie  on  the  eenter 
shaft. 

In  1901  and  the  two  or  three  fenowing  jrears.  alternative 
Khemes  were  p^pared  from  time  10  lime.  Fig.  4  shows  an 
arrangement  whidi  was  prepared  in  igoi  of  a  single  recipro- 
catJng  engine  in  combination  with  two  low-pressure  turbines 
m  "series."  The  it)ilieal<"<l  horsepower  of  tliin  proposal  was 
l,5tx).  spt-cil   11';  kiiiil-,  luiidfO  ili^|i1;iicnii'ii',  tons. 

Fig.  5  shows  another  arrnngcnicnl  01  one  rcciprricaiiiig  engine, 
and  a  turitHie  on  one  tide  of  the  vessel.  The  indicated  horse* 


I'stinvited  amount  of  saving  in  consumption,  to  that  the  total 
indicated  horsepower  of  the  combinatioa  did  not  exceed  that 
required  with  twin  quadruple  engines.  This  would  oonsider- 
ably  reduce  the  total  we^ht  of  machineir,  and  also  the  baideer 
capacity  for  a  given  distance.  This  saving  in  the  weight  of 
the  tnachinery  and  in  the  bunkers  would  en.iblc  the  vessel  to 
carry  ;m  etniivnlcni  :iild!tii>ii  in  de;id\veiKht  carRH-  Then,  amin, 
if  \n'  t;iki'  111'.'  •MiliiM'r  l  hi ifM ih iwiT  ;il  S..?ro  f. .r  \\\r  o>iiili:na- 
tiun,  and  a^^ullle  iliut  (juadrupic  engines  and  boiler.'i  were  re- 
quired to  give  an  equivalent  power,  the  extra  total  weight  of 


rtc  0,— MawM,  MUBOMnfr  or  Tww^easw  ooAnvna-arMmmi  saaaa  ev  TJM  m 


power  .11  this  vessel  was  i,joo  total,  and  the  speed  10  knots. 

The  turbines  in  each  proposal  were  <lesiBnril  fur  about  25 
percent  of  the  power,  and  the  reciprocating  eiij^incs  fur  the 
fcmainder,  the  turbines  taking  the  sleam  from  the  reciprocating 
enghies  at  7  potmds  abioltite  pfcasure.  It  was  cttiiMted  thit 
the  eombinaiion,  at  applied  to  caivo  vessels,  would  be  about 
rj  to  30  percent  more  eeonomieal  than  the  ordiiurjr  triple 
expansion  engine  usually  fitted  to  this  class  of  vessel. 

Owmg  to  the  r.ipid  devcloitment  of  the  turbine  industry  for 
hiKh-slH'ed  niirlc,  ami  ullitilion  which  w;i^,  in  d •t^scinicnce. 
(Kilil  ti>  ^lli^  lif.'iiicli  I  'i  the  business  generallv ,  ^hc  di  vcli  iinient 
III  the  comliination  system  fell  more  into  the  I'.'n  'h.in 
rnerit<  .'ind  tl'c  wide  ^ClllK■  of  its  .niiphi-ain  n  wnuM  >eein 
III  h.ivf  (li'-crv  1  il.  .\li.ii;t  Uv.i  years  ago,  at  the  MiK^ji-^tiun  of 
Sir  \Villian>  U'hilc,  designs  were  prepared  of  a  coniliiTi,,;ion 
system  as  applied  to  the  intermediate  type  of  liner  of  modir 
ateiy  large  power  and  speed,  and  since  that  time  numerous 
designs  have  been  prepared  for  various  types  of  vessels  of 
ipaeds  tanging  from  13  to  t6  knota. 

By  the  courtesy  of  Swan,  Hunlcr  ft  WiiJiani  Richardson, 
whok  for  a  consklerrtile  peiriod,  have  taken  much  interest  in 
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AiMiiaiMiNT  or  caMMMATiosii  or  Twi3i-ac»w  ikcikz*  una  two  Low-rMMvm  -rvniNis  in  rAULLSi.;  S.SM  notstrown. 


this  combination  of  machinery,  the  figures  in  the  sect>nd  table 
are  given  of  the  comparative  sizes  of  engines,  power,  elc,  of 
the  "combination"  as  compared  with  twin-qua<lniple  engines, 
for  a  pctwoscd  sKmier  of  490  (set  in  length,  tons  dis- 
piaeement,  7,aoo  ndieatcd  horsepower,  and  isH  knots  speed. 

In  the  comUnatkm  proposals  set  forth  in  colwnns  B  and  C 
in  the  liUcii  it  nay  be  mentioned  that  in  this  particular  inquiry 
the  sfa%iowncrs  wished  to  have  th»advanta|jfe  of  the  additional 
power  and  increase  in  spce<i  uf  the  vcsmI  im  ihe  .1  .  ' 

consumption  as  for  ihe  twin-quadruple  engines.  In  -unie 
inslarlce^  an  inerra^e  in  viieci!  inijilil  not  be  desired,  in  whieh 
case  the  boilers  and  engines  could  be  reduced  in  size  b>'  tlic 


macliinery  would  be,  rongbly,  160  tons,  in  addition  to  an  in> 
crease  of  about  ta  percent  in  coal  consnmptwo  for  tbe  same 
power. 

Fig.  6  abows  an  arrangement  of  twin^oadraple  cngftnet  cor> 
respoodhig  to  particulars  given  in  oobatm  A  (twrn-quadrnple 
expansion  rceiprocating  engines)  of  the  table.  Fig.  7  shmrs 
an  arraitgemcnt  of  twin  triple  expansion  engines,  working  in 
conjunction  with  two  low-pressure  turbines,  as  tel  forth  in 
column  IS  (twin  ihreo-i'v lin<kr  triple  e.\ian,-.ii  n  iiii;!"'  -.  uitli 
two  low-pressnre  turbine.s  1:1  prir.illel),  tin-  rcci|)r,K.it;iiK  inn-.ne 
iin  each  i.ide  e\liaiistinx  into  a  turlmie.  Uv  this  arr.inKenient 
an  independent  set  of  engines  is  obtained  on  each  side  of  the 
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vcMcl.  Fig.  8  shows  an  arnngemcnt  of  four«nnk  triple 
Cjqpnskw  tmiines  Wd  one  low-prosuri'  turbinr,      set  foith 

'  in  column  C  (twin  fonr^Hnder  tnitic  cxp  insion  cngittc«  with 
one  lo\v  -pr»">surc  Mftinc). 

In  arr.iiiKt  incnts  shown  in  Figs  7  ami  S,  fur  maneuvering  in 
and  i)Ui  of  I'nri,  MHt.i1i)i  iii  riiiiginu-nt*  arc  nuiU-  inr  changing 

'the  rtow  111  ■.team  ui  Ilic  -prtssurt  cyhnilir  cxiiaiist  of  the 
reaprocating  cngiin-  Imni  tin-  turbine  to  the  ci^idcnM-r  Tliis 
can  be  done  in  or  tlinc  wav%,  Oti<'  iindind  ii>  have  an 
Onlinefy  chauige  valve  of  Ilie  piston  type,  or  ordinaty  diiuhlc- 
iKat  spring  loaded  valve  actuated  by  hnk-..  c inncctcd  to  the 
weigh  shaft  of  the  main  engine,  which  uoiilil  auttinialically 
change  the  flow  of  stcun  to  the  coDd«n«er  when  tiie  engine 
was  Kvcnwd.  With  diis  arnngenent,  when  going  absad  on 
one  side  of  die  ihifi,  the  steam  from  the  reeiprocaitng  engine 
would  flow  throogb  the  tnrfaine;  faut  there  doc*  not  appear  to 


watu,  and  rcgNacadng  a  total  bialce  horsepower  of  aboat 
tjfioo.  In  most  cases  the  exbaost  steam  is  supplied  lo  the  low- 
pressure  turbine  at  15  pomvds  absolttte  pressure,  and  a  vacmn 
of  inches,  aitd  utiHer  >ueh  conditions  about  an  equal 
amount  of  power  can  be  obiiiincd  from  tin-  turbine  as  /rom  the 
!!■  ■n-ci  indin-ing  ret  :[.ri  •c;r.iiig  i:ig;iA-;  tliereliy  doubling  the 
jKuver  i>i  the  plart  vm'.Mit  any  iurtlier  con^iumption  ot  fuel. 
From  rvi  ra!  :i-.ts  nM-lr  «-<h  tiir:se  exh.tnvt  niibif.cs  or.  I  iml, 
a  lotiMMiiptioti  of  :iboni  M  pounds  |>er  Iciiowatt-bour  Can  be 
oliianu-d  ni  a  5<»-kllov^  att  machine,  unh  an  initial  preSfUfe  of 
15  or  10  pounds  absolute,  to  ^inch  vacuum. 

In  regard  to  marine  installatiaas,  the  conibinatian  is  being 
Atted  to  a  large  vessel  at  prssent  under  constractfam  at  the 
works  of  Harland  &  Wolff,  for  the  Mootrtal  trade  of  the 
Dominion  Line.  The  arrangement  of  maehineiy  in  this  vcsaci 


is  substamiall)'  as  described  fai 


C  of  the  taUc  pretionslr 
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be  any  objection  to  this,  even  if  we  eoosider  the  twin*screw 
reciprocating,  arrangement  with  a  single  Mtrbfaie  on  tte  ceMer 
shaft.  It  might  be  rather  an  advamagc,  than  otherwise,  to 
allow  the  steam  from  the  engine  going  ahead  lo  pass  through 
Ihie  tmhine,  aa  the  center  propeller  revolving  wotdd  acecicnte 
the  §tti  of  water  on  the  rudder,  and  angmcnt  the  turning 
power  of  the  vessel.    Figs  g  and  10  show  siioh  arrangements. 

Another  method  would  be  to  work  these  valves  mdcpcndently 
of  the  nam  engines,  actuated  kr  *  hydranlic  engine,  or  by  an 


referred  to,  via.:  twin  four-crank  triple  expansion  engines^ 
exhausting  into  one  low-pressure  tnrbine  driving  die  center 
shaft 

William  Demqr  4k  Brothers  are  also  at  present  butldmg  a 
vessel  for  the  New  Zealand  Shipping  Omipany,  which  is 
being  fitted  with  the  combihatjon  ^stem  of  twin  triple  expan- 
sion engines  and  one  low  pressure  turbine.  This  vessel  is  an 
exact  repeat  of  iwo  ..tlnr  ve^4^•ls  which  Mwsrs.  Denny  have 
lni:I;  i  .r  the  -.ame  •i'.mu  t^,  ixcipi  as  ren.iiils  type  of  engines. 

In  addition  to  the  alniM.,  the  Turbinia  Works,  in  conjunc- 
tion willi  .\'>'x.itid<T  Sti|iluii  i1  SiMiv.  of  Glasgow,  are  fitting 
the  conihlnal ion  system  to  the  yailit  Emi'rtid  In  this  vessel, 
uhuh  was  one  of  the  first  lo  be  tilled  with  an  all-lurhine 
arrangement,  it  is  intended  to  make  some  modilications  lo  the 
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ordhurr  steam-driven  reversing  engine.  With  this  arrange- 
ment the  bw-pressure  turbine  would  be  cut  out  altogether, 
and  the  reciprocating  engmc  would  exhaust  to  the  condenser, 

whether  going  ahead  or  a»tem  during  maneuvering. 

Enougli  li.is  jM  rli.ips  bi'en  said  as  lo  Ihc  general  arrangement 
atsd  <'-ti:i:::i(d  icoiioiu-.  '  t  iiraVilc  in  the  comMned  system, 
and  nou  It  m.iy  be  ..t  inicri.>i  lo  refer  tj  the  general  applio- 
tion  ot  il'.e  --y  vtrm. 

The  deM 'oiimeiit  of  the  combinali.  m  ii  already  rapiiily  taknii; 
place  oil  l.inil,  where  the  r^;hau^1  steam  from  ii.  .ii-li  .nlle['.^l^g 
engines,  especially  the  winding  engines  oi  collieries,  and  rolling 
and  miD  engines,  is  being  utilized  in  low-pressure  condensing 
turbines.  There  are,  at  the  present  time,  some  twenty-four  of 
these  installations  of  the  Parsons  type  dcKvcrad.  working 
and  under  construction,  ranging  from  las  to  t^so  kilo- 
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existing  arrangement  of  machinery  by  introducing  a 
eating  engine  on  the  center  shaft  in  lien  of  the  high-pressBre 

i  ;rlitin'  at  pie'eiit  in  ilic  v.  -il  '\\{\^  engine  will  be  of  the 
hiiiii-^peed  iiul.  siil  s,  (f  liilini-itrng  type,  and  is  now  being 
onstructed  by  J.  S  W  hite  &■  Company.  Cowcs,  It  is  designed 
to  exhaust  intr.  t""'  two  |. i\t -pres^nre  turbines  at  about  15 
|><>unds  ab-olnt.'  ;>r.-^snre,  the  olimlir*  of  the  engine  being 
12' J.  ig  and  .?n  in.  lv  -  -^n  di.mu  ii  r.  with  a  stroke  of  t8  inches, 
anil  revolution-  a^«•ul  ji5i>  j..  r  minute.  It  is  expected  that  this 
vessel  will  be  ready  for  trials  in  about  lour  months'  time. 
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rat  rucu  AM  OLC»  lOCIillEt  and  uiaifi  >o<'CHi.v  ttumtu  ov  a 

HATCHIT.     Till  HVM  IS  IKTCCftAS.  WITH  Tilt  tLADBf. 


THE  LAYINO  OUT  OF  PROPELLUk  WHEELS. 

■  V  CHAaLK  ».  I  INlll. 
PATTEB.S  MAKINCi. 

Wc  win  now  «l(r*crib«  briefly  the  ini-tliod  ui  buildiiiK  up  the 
pallem.  Tilt-  cl>-scription,  with  the  accompanying  phoingraphs, 
will  nuikc  (he  subjccl  clear,  .but  ti>  enter  into  every  detail 
ur>uld  far  exceed  the  limits  o{  these  columns.  We  will  lake 
for  illustration  the  propeller  shown  in  Fig.  ".  This  wheel  is 
10  lect  0  inches  diameter;  1,4  feet  pitch:  (our  blades. 

The  patternmaker  lirst  lays  off  on  a  large  board  to  full  size 
the  view  liKiking  down  on  the  wheel,  a*  shown,  and  proceeds 
Hi  lay  iliiwn  the  sections  ol  blades  at  their  pr<))H-r  angle.  Thi» 
view  i«  then  divided  up  into  a  number  ol  sections  to  suit  the 
thickness  of  lumber,  which  is  purely  arbitrary.  In  this  case 
the  sections  arc  inches  thick.  Having  lixcd  on  this  detail, 
Wc  proceed  to  get  out  a  template,  as  shown  in  Fig.  8.  On  this 
template  we  set  off  points  corresponding  to  the  divisions,  as 


TBU  OlVn  A  CUAI  IXSICnT   IXTO  THE  UAXHEI  or  •eilJIIKC  Cr  THE   SECTIONS.     Till  PEIVINO  FACE  IS  PIKISlim,  SV I  THE 
BACK  AS  YET  IKIorrKKK      THE  BATTEX  IS  srECXU  IX  UK   THE  FACE. 


IMIE5SIKC   DUWN    riLLEr    Cttx <« ec t IKK:   >t-AI>B  AltP  HVB. 

shown  on  Fig.  7.  Through  these  points  arcs  arc  struck,  as 
shown.  It  will  be  observed  that  the  section  of  hub  enters  every 
piece  that  goes  into  the  |>attern,  and  hence  forms  an  integral 
part  of  same,  which  is  superior  to  doweling,  gluing  or  nailing 
it  in  place.  The  number  of  pieces  in  this  blade,  as  will  be  seen 
by  the  photographs,  is  eleven.    Each  piece  is  cut  from  the 
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template  shown.  After  the  pieces  are  cut  out  they  are  glueil 
up,  as  shown  in  the  pliotoK'aph.  Now,  on  each  of  these  arcs, 
as,  the  pieces  are  in  position,  we  have  the  c)-lin(ler  mIerMctinK 
the  screw  surface. 


fHC  prVKhOrUTKl  or  a  P*0PC1.LU  W-Hltl.  off   ]■>  ffECT  e  (XCIIU 

BiAXerti  »s»  II  rrnr  pitch. 


On  each  arc  are  driven  hardwood  pins.  '»  inch  larger  than 
the  thicknc«s  of  blade  at  respective  sections.  This  enables  the 
patternmaker  to  chop  off  the  omirrs  and  rouijli  out  the  face 
and  back,  after  which  it  is  dri-ssed  down  to  linished  dimen- 
sions. Ill  photographs  are  shown  tlie  edges  being  reduced,  and 
the  driving  face  worked  to  linished  dimensi<iiis.  This  is 
linishoi!  before  the  back  of  the  blade  is  touched.  We  now  see 
that  the  intersections  of  these  cjlindrrs  are  helices  Kurther, 


Tilt  BUnC  iTAMMNa  OX  TNI  HV*.  WITB   tltTTVia  (raVKO  IK  DtriKINO  II.ABI  MDOM*.     IBt   DIMIXaiOXt  ro*  ClltCKIKO  IHAri  Of 

TAkU  HrwecH  Tiiue.    the  two  vi>w<  at  ikiht  am  or  Tilt  CDiirLrTto  pattcix  op  oxx  iiasz. 
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ric.  0.— Tilt  DiTBLorHnT  or  A  riorii.LH  whul  or  *H  ran  viami-u  axd  lOH  ran  riTCB. 


we  Ml'  tliai  the  length  of  blade  is  small  compared  with  the 
pitch.  We  .iln)  note  that  these  curves  arc  elliptic  arcs.  Thi< 
can  be  proved  by  drawing  these  arc*  full  mzc  and  laying  them 
down  on  the  |>allern.  showing  citim-idetK-v  ihroughotit.  After 
the  face  hati  lieen  finished,  the  back  is  next  worked  down,  after 


w^hich  the  hub  is  brought  down  to  dimensions.   In  this  method 
of  building  the  pattern  wc  observe  that  the  fillets  are  formed 
in  the  piece,  which  again  is  superior  to  fitting  the  fillets  after 
the  hub  and  blade  are  finished 
.■\s  noted,  after  the  face  and  back  have  bocn  brought  to  the 


no.  10.— LAYOUT  or  the  rxorELLu  or  rsAsr'*  aictic  kxplobatiok  ship  Roosn-ei-T. 
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hiiishcd  (Jimcnsioni,  the  dimfnsions  as  shmMi  in  l  ix  ruhi 
ni.irkcd  /,  .',  7.  clc,  ;»rc  laid  off.  A  b.iiu-n  is  tli-.  n  ^p:iii>K 
tlii.iiiuli  iliiM'  piiiiii^,  iitiil  Ihf  iviiitDiir  workrd  out.  In  tlii^ 
wheel,  the  wriliT  laid  down  a  full-si/c  tcmpl.itv  of  the  blade, 
with  shrinkage  rule,  .ind  laid  this  on  the  pattern,  with  the 
restilt  that  it  coincided  Ihrotiglxnit.  '  The  template  was  cut 
to  the  lint  ndiiit  lo  avoid  the  Tillet.  Acctirate  dicnensioM  oi 
the  wo,  u  dlipMS  were  made  and  proved  with  the  pftttetn, 
cave  the  tame  result.  The  vcopdkr  in  Fit.  t  ««■  treated  in 
the  eane  way.  The  dimciuioa)  fram  the  drawing  and  the  pat- 
tern were  inserted  in  a  table  tor  cacti  wheel,  and  the  dimen- 
sions  taken  from  the  casting  appended,  with  other  data  for 
Fig.  I.  and  showed  uniiormity.  The  pilch  of  the  propeller 
represented  by  Fig.  I  was  to  be  t3  feet  4  incfaet;  it  was  u  feet 
3  inches  as  ca*.t. 

In  detcrtniniiix  tbi-  mean  pilch  it  i>  not  ^nlTuiiiit  ihr.i  three 
or  four  dimcniiKiis  be  read  and  a  mc  in  obtaintd  I  hi»  <.nould 
be  computed  at  the  radii  marked  on  the  drawing  at  v.irimn 
sections;  in  thi>  case,  first  15  indies,  second  27  nuhes.  etc. 
Then  square  each  radin>  ami  multiply  by  the  corresponding 
breadth  and  pilch  a*  measured ;  divide  the  sununation  by  the 
SMUunatkm  of  prodtictt  of  breadth  by  aqnared  radii;  the  result 
win  be  (be  fneu  pilcii.  It  nay  seem  that  more  refinement 
enters  than  is  necessary.  I  can  only  say  that  too  much  re> 
fbiement  camiot  be  entered  into  hi  desipning  a  wheel,  or  in 
obtaining  correct  informatioa  relative  to  the  wheel,  fron  the 
dravvirg  brxinl  to  the  iinished  casting-  If  we  ignore  this  point, 
of  Nvhat  u-e  are  ilie  daia  inserted  on  the  drawHng? 

Fir.  0  is  a  ilra-.MMK  "f  a  bui'.t  np  propeller  for  a  t«in  screw 
Steamer.  The  pUitographs  show  the  various  steps  more  clearly 
than  they  eonld  be  descrfted. 


A  rEW  C0NSTRLICTI\  K  DiIT.\ILS. 
<  )nc  vitw  IS  Riven  01  the  alter  strut  (■■!  !!;e  ;ii(ipcller  shait 
i,i  tile  Cnhfi  rnia.  .\iiotlur  view  01  thl^  >IILU  will  be  found  in 
connt'ctiou  with  the  view  oi  the  rudder.  The  strut  is  uf  ov»l 
section  and  of  cast  stc^  the  weight  of  each  being  3^-47o 
pounds  and  the  dimensions  33  by  9  inches.  The  center  of 
the  shaft  in  this  strut  is  9  feet  99/32  incbes  above  the  rooMed 
base  line  of  the  ship,  and  is  13  feet  i  23/32  inches  out  from 
the  center  line  of  the  ship.  The  forward  stmts  are  also  of 
cast  steel,  and  weigh  1S.830  pounds  each,  with  dimeasioos  of 
ao  by  6  imdies.  The  single  casting  weighs  11,640  pounds,  this 
not  including  the  taper  pieces  forward  and  aft  of  the  Strut,  or 
the  liearlMK  metal  within  the  boss.  1*he  center  line  of  the  shaft 
.Tt  the  eiiit<r  of  li'.r  -.liiil  is  ijfeet  /  'Kinclies  o'.it  trom  the  cen- 
ter Iiiii  i.j  the  ship  aiu!  I)  ieel  b  inches  up  from  the  base 
line  o!  ".Ill  -hii'.    'I  r.e  tenter  of  the  lower  ari)--  oi  the  sunt  i> 


hori.'. 


ift.ai.  an'i  3 


S  fee:  ,H>  .■  itiche 


>ve  the  base  line,    'i  he 


boss  :  s  .^  11  1.;  liiri^i 

Each  shaft  is  tilted  forward  and  down  at  an  angle  of  43 
minutes  38  seconds,  which  makes  a  gradient  of  o  i.ij-f  ini.h 
per  foot.  The  shafts  arc  likewise  tilted  forward  and  inward 
at  an  angle  of  I  degree  18  minutes  and  j6  seconds,  or  a 
gradient  of  0.374+  inch  per  foot.  The  cemer  lines  oi  the 
shafts  meet  at  a  point  97  feet  6  inches  farward  oi  the  forward 
perpeodieulsr  of  the  ship,  and  a^^ja  inches  above  the  molded 
base  line.  Each  propeller  on  this  ship  has  a  diameter  of  iS 
feet,  a  pitch  of  31  feet  6  inches,  and  a  weight  0134^^43  pounds. 
The  material  is  inanK-inese  bronze.   The  pitch  ratio  is  I.194. 

The  after  Ntnit  I'li  ilu  i  ruiser  Mihi  jul  ff  is  shown  in  OBC 
view  in  connection  with  the  rudder,  and  also  in  another  sepa- 
rate view.  This  stmt  is  simitar  to  that  of  the  CoK^oniia, 


flaaoiU'V.' 

•BTMU  or  Anu  rcoriLLn  rrauia  or  Tica  vnttwt  statw  iCiu-Miioup  csuiua  milwavkss. 
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Fur'il,  End 


BtTAiLs  or  TUK  RM«'Ain  rwonwwM  mint  or  tiik  vxiTn  <tatc<  «>ii<i«n  cai-uu  CAi.iroriciA. 


each  o{  the  after  struts  beitiK  ot  JI.140  (luunds,  oral  in  sec- 
tion, is  by  10  inches,  and  oi  casi  steel.  The  center  of  the 
shaft  in  the  strut  is  8  feet  4  1/32  inches  above  the  molded 
base  line  of  the  ship,  and  11  feet  4  tS/64  inches  out  from  the 
center  line.    The  boss  has  a  length  of  4  feet. 

The  inclination  of  the  shaft  is  a  little  Kreater  than  in  the 
Coiifemia,  the  forward  and  downward  inclination  being  at  an 
angle  of  45  minutes  4  seconds,  or  0.1573  inch  per  foot,  while 


the  forward  and  inward  inclinaiiun  is  at  an  angle  of  1  degree 
minutes  44  seconds,  or  0.J097  inch  per  lixit.  The  center 
lines  of  the  shaft  prolonged  would  meet  jS  feet  8  inches  for- 
ward of  the  forward  perpendicular  of  the  ship,  and  30.8J 
inches  above  the  molded  base  line.  The  two  propellers  are 
of  mangan«>e  bronze,  weighing  39.583  pounds  each  The 
pitch  ratio  is  ■.t32.  the  diameter  being  17  feet  and  the  pitch 
19  feet  3  inches.    Each  propeller  is  located  4  feet  1 1 '4  inches 
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aft  of  the  center  line  of  tbe  after  strut.   The  $peed  is  21.2 

In  the  caie  of  the  UtMtm  utd  CekmiU&m,  the  ccttier  line 
of  the  arm  doc»  not  iittencct  dw  center  line  of  the  ahsft,  there 

bein;;  »n  ofTsci.  as  $.hown  on  the  drawing,  of  15  inche*.  The 

cetitit  i!i  '  'f  ihf  arms  of  the  struts  oti  thr  CMftmia  pro- 
lonpr  ]  ■;.cet  in  a  point  considcmlily  offstt  iroin  the  center 
li:if  'he  shatt.  as  sliown  in  Ihc  dra  •  -  1  -tnn-  uf  thr 
Mttuaukfc  and  Ohtn,  howtvcr,  have  aiiiii>  wiiujc  ■wcnuf  lines 
proton^cd  inn;t  the  cinlcr  line  of  the  shaft.  In  the  l  aeoma 
ig*m.  the  arms  are  oifsct,  tbcir  center  tint*  meeting  outside 
die  center  line  of  the  ehif  L 


SPSED  TRIALS  AND  SEKV ICU  I^UkKOK.HANCt  OF 
THE  CUNARD  TURBINE  STEAMER  LUSITANIA.* 

The  following  honrly  ab>traci  i>ii  one  d  the  watches  on  the 
LMfflaniia  brings  home  to  one's  mind  the  loss  in  steam  and 
■peed  cauMd  by  clcatitnt  fires.  e9«oaUy  when  the  coal  i«  jnwll 
It  can  be  eaeiiy  calculated  from  this  what  an  apprtciable  in- 
circaic  in  tbe  ship's  mean  speed  <ould  be  obtained  from  this 
cause  alone,  if  the  price  and  supply  would  admit  of  the  ut« 
of  some  system  of  oil-fuel  burning; 


KnolalliiM. 
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M«aa  for  «Mcb   

Regarding  the  ol)scr>'ations  from  rtadiiiKs  t.ikfti  in  tile 
engine  rcxini  on  the  oAicial  trials  geiier.illy.  it  m:<y  he  staled 
thai  on  the  measured  miles  the  reM>Uiiioii4  were  iibt.Tincd 
from  electric  recor<l«  iti  connection  with  the  pallograph  appa- 
ratus, hut  on  the  lengtlieiied  triab  they  were  taken  fiom  half- 
hourly  readings  of  the  engine-room  coimters.  The  vacuum 
recorded  b  that  of  the  «a|wr  in  the  main  exhaust  orifice  form 
Bg  the  top  of  tbe  conderacn,  and  a»  tncasured  tgr  a  siphon 
mcraity  gafc,  the  * etidings  of  whidi  tbraugtiout 
to  cocKWond  so  a  39-hich  barameier.  The  total  qasaiity  of 
feed  water  is  obtained  from  hourly  counter  readings  of  tbe 
double  strokes  of  the  Weir's  feed  pumps,  the  averajte  1eii«ll» 
of  stroke  and  the  slip  or  leakaKe  of  e.ich  pump  hetttg  ilettr- 
mined.  bi.nh  before  and  after  the  trial*.  b\  careful  tests. 

The  consumption  of  steam  of  the  .icxiliary  m.ichinery  is  ob- 
tained by  noiiuK  the  amount  b;,  :  ilic  temperature  of  the 
tout  feed  water  was  raised  in  the  teed  he.iters.  and  to  the 
amount  thus  found  must  be  added  the  st^um  uted  m  the  turbo- 
gener,iloT>.  the  exh.mst  from  wbich  was  led  direct  to  the 
auKiliarv  condensers  on  the  official  trials  As  I.eforc  stated, 
in  actual  service  these  turbo-gene rfttors  exhaust  into  tbe  contact 
healers,  and  thus  raise  the  feed  temperature  to  aboM  900 
degrees.  These  conncctiont  bad  to  be  iligbtly  altered  at  fbe 
time  of  the  trials,  an^  unfortunately;  therefore,  advant)^ 
cottld  not  then  be  taken  of  tins  additional  source  of  economy. 

The  torque  hor<=epr»wcr  was  obtained  by  the  Dcnnjr-Johnson 
apparatus,  and  the  records  show  that,  while  a  propulsive  efFi- 
eiency  of  the  whole  installation  was  olitaine<l  which  acci'rileil 
with  the  original  eslini.-itc,  the  steam  con^uniplioii  of  the  tur- 
bines themselves  was  very  satisfactory.  It  need  hardly  h* 
pointeil  out  that  thn«r  two.  \\r  :  propulsive  efbciency  and  steam 
consumption  jht  unit  of  [Miwct,  iurman  excellent  check  on  each 
oilier,  for  whatever  would  tfflduly  hs-OT  OHC  would  be  at  the 
expense  of  the  other. 

Tbe  LiinteMM  was  floated  out  of  drydock  at  Liverpool  on 
July  il.  1007,  and  was  thereafter  coaled  by  the  O.inard  Cora- 

*  Ut■ad^  Ufutr  Inililuliiw  of  .\aval  .Vrcditccl*,  <S|kiI  U.  19VS, 


pany,  the  bunkir*  f'.r  the  forv^rud  .ind  ai'icr  b.i'iler  r.i.ims 
being  tilled  with  South  Wales  coal,  and  those  of  the  two 
middle  boiler  raoms  with  Yorkshiic  coal. 

On  her  return  to  tbe  Clyde,  on  the  morning  of  July  xj,  a 
scries  of  progressive  runs  was  wade  on  the  Skdmorlie  meas- 
ured mile.  a<  r- corded  on  Talde  1  .  with  the  ship  at  a  mean 
draft  of     it  et  9  tiiches,  oirtc  jpuiidtiig  with  a  displacement  of 
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j7.oJ>o  r.)iu  Thesi.  residl-^  art  also  gueu  in  graphical  form 
in  the  iliiiKT'ini  (111  i-i>;  5.  which  (jives  lurves  of  sh.ilt  horse- 
power. reM.liUniiis  and  ..li])  oil  a  common  speed  bii>-.  1  wn 
•ither  iiiMst  interesting  curves  have  bmi  ad<!ed.  one  »hioving 
the  eflfeclivc  !ujr<e|iiover  determinc<l  liy  tncaus  of  tank  exiieri- 
ineiiis,  ami  ihe  oihi-r  shovviiii;  the  prupuUive  efficiency.  It  was 
intended  to  repeat  this  trial  at  tbe  termination  of  the  oliicial 
trials,  at  a  mtftn  draft  of  about  30  feet.  Unfbmimtely,  bow 
ever,  thick  weather  00  the  morning  of  Aug*  a  prevented  this, 
being  carried  ont.  but  the  dotted  curve  an  Fig.  5  indicates  with 
sufficient  accuracy  what  might  have  been  expected. 

On  the  evening  of  the  37th  the  £.«iir«nta  proceeded  on  a 
pleasure  cruise  around  Irel.'inil,  diinnK  whicli  consumption 
trialn  at  18.  21  and  23  knots  were  carried  out,  and,  after  landing 
the  gue-i-  :■■  til    forenoon  of  the  JfXh,  the  .  nMnicd  to 

Ihe  Clyde,  lii.tKiiig  a  consutrplion  trial  at  Ifii^  k:iot«  rii  roult'. 
the  results  of  these  trials  lieinx  given  in  Ihe  first  four  columns 
of  Table  V.  .After  cheeking  the  draft  of  sliip.  etc..  the  48 
hours'  full  speed  continuous  trial  was  commenced  at  mid- 
night This  trial  consisted  of  two  double  runs  on  a  course  of 
304  nautical  miles  between  Corsewall  Point  and  the  I>jng- 
ships,  and  the  results  obtained  are  recorded  on  Table  II.  and 
the  last  column  of  Table  V.  The  mean  draft  at  starting  was- 
J2  feet  7  inches,  and  at  the  imish  about  3fi  feet  8  inches,  the 
mean  for  the  run  bavaig  been  31  feet  7(4  inches,  correspimding' 
with  a  displacement  of  3-,.(<x>  tons. 
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The  coal  consumed  in  the  ;o  hours  during  which  the  engines 
were  running  at  lull  speed  was  found  by  measurement  of 
hunkers  to  be  alxnit  2,JO0  Hms.  This  represents  an  evaimra- 
tion  of  10.1  poumls  i>f  water  per  pound  of  coal  from  K15  ile- 
grees  temperature  of  feed,  <.>r  il.i  pounds  from  and  at  212 
degrees,  and  a  consumption  of  coal  for  all  purposes  of  1.4^ 
p<juniis  per  ?haft  horsepower  per  hour,  with  a  rate  of  com- 
busiion  of  Ciia!  of  243  VMunils  per  si^uare  fiwil  of  grsue-  surface 
per  hour.  The  number  of  stokers  on  watch  was  the  same  as  in 
actual  Atlaatic  aenriec»  and  the  air  pressure  in  the  ashpita  did 
not  exceed  |4  inch  of  water  column.  The  port  evaporatora 
were  used  for  10  hours  of  tbe  timit  but,  as  tbe  vapor  from 
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theic  was  conclcnsc<l  in  the  port  ;iii\il::iry  c  iivuixt  wliicli 
the  cxli-iti'it  lr>>:n  <iik-  sf!  of  tlic  iiiili"  K"Hralors  »a*  Wii,  they 
win  i!i.>'..tilimu'<l.  am!  llic  iii:ik<'  ii|i  It  id  cbOmcd  fnom  tlw 
rc-i  rii  ranks  for  ihc  i eniaitidcr  of  the  tunc. 

I  he  tlurd  tri.-il.  recorded- on  Tabic  III.,  which  was  com- 
menced in  the  forcn<i<in  of  1.  consisted  of  one  full-power 
lloiAle  run  between  C<irnv\ull  I'oint  and  th«  Chickm  Rock, 
a  difUnce  d  99  nautkai  mile*  tach  way,  but  coopariion  with 
the  dotted  curve  on  Fig.  5  shows  tint  dw  tide  eonditicms 

TABU  m. 


Ftaaout. 

Vaeu-  1 

fro- 
pdkn. 

Tin*. 

HP. 

Mnr. 
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LP. 
Krcr. 
Pnutlds. 

tkr.  |MtnW. 
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Ft.- SI  run  
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72.000 

7:,«oo 

m 

n 

V  1  in.i 

sa.M 

nm 

11.*% 

daring  tUs  trill  giv<  tltogttlver  too  favonWe  a  speed  result 
The  meao  draft  was  $i  feet  4K  indica,  comspoading  with  a 
displacement  of  34,160  tons.  The  vewd  ww  then  headed  for 

Ailsa  Craig,  and  carried  out  the  SpaeHtad  Six  fnH-pOwer  runs 
l>ciwi-i-n  Ailsa  Craijt  and  the  Holy  I«le  (oK  Arran).  These 

l.iHrr.  rt-ciirdcil  on  Table  IV  .  wliii  h  win-  niii  at  a  mean  draft 
lit  .ihoiu  VI  iVel  J  iiichis,  c«rrtspi>iiiiiHK  with  a  displacement 
Jl.'  "/"  t'^ns.  g>\c  .1  vi-rj  reliable  rct-onl  ci  pnvir  and  fpccd 
at  thi-4  draft,  when  compared  with  the  25.62  knots  obtained  on 
the  measured  mile  at  ja-feet  <>mch  draft.  On  the  following 
day  weather  conditions  precluded  any  further  trials,  and  the 
rerersinK  trial  and  the  Steering  and  drde-tuming  trials  were 
•ecordincly  carried  out  on  the  vcseel's  paange  lo  Liverpool  on 
Aof.afi. 

In  a  fast  paMenger  liner  such  as  the  Lusilania,  it  is  of  the 
utmost  inq^ortance  diat  the  maneuvering  capabilities  should 
leave  nothing  to  be  desired,  and  to  dcmonttrate  the  possiliili- 
ties  of  the  ship  in  this  respect,  various  tri,il.4  were  made,  the 

ntost  ini[><irtant  bcinx  the  following: 

Slof-f'iiig  Trijt. — ^The  ship  was  run  on  the  Skelmorlic  meas- 
ured mile  at  a  speed  of  S  kmtls.  the  average  rcvolutinns  of 
tile  pmiKrllcr-  tirinc  per  niltmte  On  enlerinK  the  mile,  the 
engine-riKiiii  trltvrapl.s  wiie  fuiii.;  tn  "icill  -|ned  astern'';  \hv 
ship  was  broiiKht  to  rest  in  3  minutes  55  seermds,  the  distance 
run  being  about  three-quarters  of  a  mile,  or  about  six  times 
the  length  of  the  ship.  During  this  trial  the  boilers  in  the  three 
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after  boiler  rooms  only  were  in  use.  and  the  :ii:it.il  [iiissure 
at  the  astern  ttirhine  wav  .ih.  an  'Xi  ixaimls  per  yjiure  inch- 

Ci'iU'  Vri.i/.v  Willi  ilie  'lir,)  iiiitiallv  <in  a  Mraifiht  course. 
.Tiul  the  tuiluiu  s  ruiiiiini;  at  .m  .ueraK'e  »peed  nf  iSo  TeMilutiniii 
[KT  minute,  the  stierin.n  wheel  was  put  h.ard  "ver  ui  17 
^^■Clln<J<.  The  tiiUr  went  over  to  J5  degrees  in  jo  second:,,  and 
the  ve«»e)  miide  a  ciimplctc  circle  in  5  minutes  50  seconds,  the 
aveMge  reviiln|ii>iis  coming  down  at  the  completion  of  the 
circle  to  70  pereeii;  of  die  rate  at  the  commencement.  The 
resulting  circular  path  was  approximately  ijooa  yards,  or  four 
lengths  of  the  ship,  in  dhuneter.  This  maneuver  was  made 


■va  niAi,  JW1.T  tt,  IMT,  ovr  sa 


Btarfaoard  and  port  helm  with  very  cloeely  con- 
firmatory results. 

Going  astern  with  the  inner  propellers  nmniacat  a  uuiliwui 
rate  of  ij^  revolutions  per  minute  and  imder  fdi  helm,  resulted 
in  half  circles  being  made  in  an  average  time  of  6  mintitcs 

45  seconds 

As  im|Kirtant  factor*  ci ■ntribtiliiiK  to  these  ver;,  -  iti^t.irtnry 
results,  it  iTi.iy  be  remarked  that,  following  on  the  suggestion 
i  f  Sir  Philip  Walts,  the  de.idwiwid  aft  is  cut  away  in  a  fashion 
similar  10  tliat  in  recent  warships.  The  inner  propellers  arc 
fairly  close  together,  and  as  the  rudder  is  of  brge  dimensioua 
in  the  fore  and  aft  direction,  the  race  from  these  propetlen 
impiittcs  fully  upon  it  when  any  helm  is  used.  The  vessel, 
contequemly,  it  very  similarly  circumstanced  to  a  single  screw 
diip»  or  a  tr^  screw  ship  with  all  three  pnpclkn  in  aciioa. 
and  gets  steerage  way  without  any  pefcepdUe  headway,  and 
this  feature  was  very  noticeable  dnrmg  the  steering  trials.  At 
iint  sight  it  wouM  appear  that  the  onter  prapeilera  should  have 
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bfcn  thusc  utilized  for  iium-uvcrin^t  piirjio?t«'<>,  as  tlif  outer 
shafts,  h.ivc  alMjiit  three  times  the  Rpre.xi  from  the  niiildle  line 
that  the  inner  shaitt  poismi.  For  turning  with  propcilcrii 
alone  without  «he  help  of  the  rudder  tbey  would  have  been 
much  Ike  more  effective,  Init  thcy  woald  not  have  poiaeued 
Miy  mdi  advantage  at  ifaat  altttded  to  abovt  m  Ktpect  to 
obtaining  Mcerage  way  without  headway. 

Table  VI.  has  been  compiled  for  comparison  with  Table  V.. 
to  show  the  additional  consumption  of  steam  for  auxiliar>  pnr 
pwes  under  actual  working  conditii>ns  at  5ea  with  the  ^h  ;>  full 
of  passengers..  This  shows  vcr>'  clearly  the  1'  :i'.aii<'.  -.vhirh 
modern  improvements  make  on  the  steam,  and  henff  coaJ  con- 
sumption of  a  large  passenger  vessel.  An  additional  line  hai 
been  added  to  Tables  V.  and  V'l.  to  show  total  coat  consump- 
tion 111  1  i .  axe  of  3.100  nautical  mUca  at  the  variom  apccds 
and  under  the  different  conditioiu. 

With  reference  to  the  third  voyage  tml,  from  Nov.  2  to 
Nov.  8  of  In^i  year,  thanks  to  the  «oariaow  permiuion  of  the 
chairman  of  the  Cunard  Compaqyi  the  ieadiRff  pautieiilan  of 
the  official  cngine^fonB  log  arc  tanmnariaed  in  Table  VII. 
Regarding  the  mean  dtsft  of  the  vcnri  at  aea.  it  may  be  re- 
marked ttut.  after  the  Meond  day  out,  oeitate  of  the  forward 
tanks  were  gradually  filled  for  the  purpose  of  avoiding  exces- 
sive trim,  so  that  the  mean  draft  on  Nov  itn!  ;  was  ap- 
proximately .V»  feet,  or  very  little  more  -li  n  ihc  mr.-.n  nf  the 
first  pair  of  runs  from  Cir-c  '.'.  Jl  I'luru  i.  t':.-  I  ..■  [.-Oiii.;  rifil 
U.ick.  The  condition*,  ho.vrvrr.  .\c-c  ■  ih. mn-  v,  rv  ,l:ff.  rcnt, 
for,  with  the  exception  01  ;lir:  Ji..ur-  i  li:;c  \\t  iihcr  and 
snwvith  sea  fmm  noon  till  shortly  alter  midnight  on  Nov.  6, 
it  was  throughout  the  average  mid-.\tlanltc  winter  weather- 
namely,  strong  winds  and  resulting  boisterous  sea.  L'p  till 
midnight  on  the  6th.  i.  e.,  for  2,176  out  of  a  total  of  2.781 
nautirnl  mile*,  the  mean  spceil  wfirks  out  at  34J65  knots:  but, 

unfortunately,  early  on  the  7th  the  wind  freshened,  gradually 
increasing  to  a  furious  southwest  gale,  which  reached  ila 
height  about  4  P<  M„  and  reduced  die  average  apeed  for  the 
last  34  boun  below  23  knots,  and  diua  brought  down  the  mean 
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average  for  the  completed  voyage  to  1425  knota.  TaUe  VIII., 
giving  the  mean  average  speeds  at  the  different  stages  of  ih« 
viqpage,  shows  very  clearly  the  effect  of  thi^  gale,  unforttmate 
so  far  as  preventing  the  ves'wt  from  complying  with  the  cnn- 
tr.ict  conditions,  but  giving  thost  ii'.'vTcd  with  the  ship  an 
opp<jrtnnity  of  thoroughly  satisiyini;  rlumsrlves  as  to  her 
bthavior  when  driving  threiugh  the  hiiK<  "  i'  ibout  22!^ 
knots,  without  any  raciiifr  "i  r^K''""  o»  sign  m  btioring,  aitd 
dispcllmg  the  ide.i,  curnni  m  i  iii-  minds,  that  turbine-pro- 
pelk'd  ships  do  not  show  to  jdvanlage  in  heavy  weather. 

llie  following  particulars  of  the  steam  consumption  are 
given  in  conjunction  with  l)ic  figures  of  coal  consumption  set 
forth  tn  Table  VII.  ThroiltflOtN  Ihevojiage  a  careful  record 
of  the  feed  pun^  omBiera  gave  an  average  of  gsHSiOao  poimds 
of  water  pumped  into  the  boilers  per  hour.  Of  tfiis,  about 
1 14,000  pounds  was  used  by  atudlkiy  nadiinefy  exhauating 
into  the  feed  heaten,  adwooo  powida  by  Iho  evaporating  plant 
supplying  feed  mabe^  and  wasMag  sraler,  anil  about  d.yx) 
ponnds  for  steam  to  the  thermotanksi  galleys  and  pantries, 
both  of  which  latter  figures  are  based  on  data  obtained  from 
tests  carried  out  before  the  vessel  left  the  Clyde.  Hence, 
ttkiiig  the  average  sh.Ti't  hoi  s'.  j.oivt  r  ;is  :i>ooo,  the  »tt  nti  .  r.n 
sumption  per  shaft  horsepower  per  hour  worlcs  out  as  follows : 

Per  Shaft 


Tatal  Water. 

 .,a5i,joo  I 

AtufUaiy  machfaciy  iM^ 

Evaponlhig  phnt  and  hcaiiag.  3a,seo  i 


-  t.7J 

-  -S 


A»Tragc  amount  of  co*l  burnt  per  hour  iut  ill  jjuipuaes 


;  ["I'Jnds. 
tons. 

Water  cvapoiatcd  per  pound  of  coal «  to.}  from  a  feed  lempamiMn 

cif  iq6». 

Water     If"  I -it'  i  |m  i  >  uml  'tfcoal  —  10.9  from  and  at  i\2°. 
Coal  for  all  purpoers  (H-r  shaft  boncpower  per  hour  "    i  .j  pouada. 

Coal  per  »qujirc  fiioi  of  grale  per  hour  —  a4.t  poand*. 

Taking  a  mean  displacement  of  jlliuoao  tons,  HAa  represents  at 
24}$  feoota  a  eonaumptian  of  almost  exactly  11  pounds  of  coal 
per  100  natttkat  miles  per  ton  of  displacement  The  coal  need 
was  half  South  Wales  and  half  Yorkshire,  pr.ictically  the  t 
as  on  the  ofKeial  trials. 
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THE  BOSTON  FI.OATINQ  HOSPITAL. 
»r  aaanr  CMAiLet  hvkiiaolc. 

The  Boston  flvatinfc  hf>»pital  for  infanis  and  small  children. 
>s  i(  exists  lo-day,  is  Ihe  dt-wloprnfiH  of  fourteen  years  of 
study  and  actual  practice  in  the  wants  of  thousands  of  tittle 
sick  children.  The  work  in  Boston  began  in  181J4.  wlien  five 
experimental  day  trips  were  made  on  a  hired  barije,  with 
volunteer  service  only.  The  f<illo«ing  year,  under  the  same 
system,  thirteen  day  trips  were  undertaken,  and  in  1896  daily 
trips  were  inaugurated.  The  work  was  then  jtiven  into  the 
hands  of  a  board  of  manaxers  -a  medical  .staff  and  two  paid 
nurses.  In  1H97  the  barge  Clifford  was  bought,  and  equipped 
to  care  for  150  sick  infants  and  children,  she  being  lowed 
during  these  trips  In  185)8  two  wards  were  established  for 
permanent  patients  and  a  night  service  was  organized.  From 
1898  to  igcx>  the  work  developed  steadily,  and  has  continued  to 
develop  until  the  need  for  a  larger  vessel  became  a  necessity. 
In  the  fall  of  1905  it  was  decided  to  build  a  new  vevscl.  This 
ha«  been  dmie,  and  in  .Xugusl.  1906,  the  new  vessel  made  her 
first  trip. 


and  10  feet  8  inches  molded  depth.  The  gross  tonnage  is  594. 
The  hull  is  of  steel,  and  was  designed  to  have  Ihe  most  simple 
construction  with  the  maximum  accommtidaiiors.  without  re- 
gard to  speed — this  tatter  being  of  no  moment.  1  Icr  plating  is 
XJ  pounds,  the  sheerMrake  being  18  and  jo  pounds:  frames, 
3  by  s  inches  by  1 1  pounds,  spaced  30  inches,  and  bracketed 
to  the  deck  beams.  A  number  of  deep  floors  are  placed  in 
the  machinery  space  and  at  other  locations.  The  deck  beams 
are  3  by  5  itH-hes  by  11  pounds,  placed  on  every  frame.  Three 
plate  and  angle  stringer  bars  run  the  full  length  of  the  vessel 
umlcr  the  deck  beams,  as  shown  in  the  midship  section.  Deck 
stringers  are  30  inches  by  18  pounds.  The  Stem  i»  a  Steel  bar. 
i  Vi  by  6  inches,  ij  feet  high. 

The  vessel  has  six  watertight  bulkheads,  three  of  these 
being  fitted  with  watertight  doors.  Fenders  are  placed  to  best 
advantage  in  case  of  the  vessel  being  handled  by  towlxiats, 
as  she  was  during  her  first  season.  Double  rudders  are  fitted, 
operated  by  steam  steering  gear.  The  bottom  and  sides  below 
the  floor  .ire  covered  with  Portland  cement,  thick  enough  to 
cover  the  rivet  heads.  The  kitchen  floor  is  of  concrete, 
finished  on  top  with  pure  cement,  as  is  also  the  floor  under 


Hit    %Vil1VS    rLOATIMG  MU9PITA1.    rill>l  ttKUl  N  C 

rhotovraph,  N. 

The  new  Hoslun  I'lniting  Hoifilal  was  especially  designed 
by  Burgess  &  Packard,  Marblehead,  Mass.,  and  built  by  the 
Atlantic  Works,  East  Boston,  as  a  completely  equipped  mod- 
ern hospital — embodying  the  results  of  these  fourteen  years 
of  progressive  study,  and  embracing  the  best  thought  of  the 
brightest  minds  in  the  medical  profession.  The  designers  of 
this  vessel  had  a  difficult  task— out  of  the  numerous  ideas 
suggested — to  emlK"idy  the  worthy  and  reject  the  unworthy. 
In  conjunction  with  the  builders  of  the  vessel  this  they  suc- 
ceeded in  doing  marvellously  well.  The  photograph  and 
drawings  here  presented  are  suflficient  evidence  of  this,  and 
should  further  proof  be  desired,  a  visit  to  the  vessel — an 
interview  with  any  of  those  connected  with  the  work — will  be 
found  convincing.  But  the  most  convincing  of  all  arguments 
is  to  witness  the  hundreds  of  poor,  helpless,  sick  children  and 
their  mothers  as  they  troop  aboard,  and  then  note  the  contrast 
in  their  apiK-arance  after  brraihing  the  mnlirine  of  God's 
pure  sea  air  for  even  one  day,  or,  in  more  desperate  cases, 
for  a  number  of  days. 

The  new  vessel,  which  was  launched  July  7.  i(tnf>.  is  171  feet 
long  over  all,  165  feet  on  the  watcrlinc.  43  feet  molded  beam. 


TU  srA   WITH    A   CAMUO    OF  SICK  ISfAMTS. 

L,.  Stcl>liins. 

the  refrigerators :  ij-inch  air  jwrts  are  fitted.  The  deck  is  of 
yellow  pine,  3  inches  thick.  The  guard  is  formed  of  a  thick- 
ness of  7  by  12-inch  yellow  pine,  and  a  thickness  of  white  oak, 
5  by  12  inches,  going  completely  around  the  vessel.  Three 
wood  kecl.s,  24  by  12  inches,  are  fitted.  These  are  formed 
from  12  by  12-inch  and  9  by  l3-inch  yellow  pine,  with  3  by 
12-inch  while  oak  shoes. 

The  material  for  the  joiner  work  was  selected  sound  and 
free  from  defects  and  welt  seasoned.  .\ll  moldings  and 
comers  are  rounded,  and  all  surfaces  smoothed  ;  the  aim  being 
10  keep  all  work  free  from  beading  and  cre%ices  or  depres- 
sions which  would  catch  dust  or  disea.se  germs.  Especial  care 
was  taken  to  use  nothing  but  well  dried  stock,  which  would 
not  shrink  and  leave  cracks  for  the  shelter  of  dirt  and  the 
propagation  of  kicteria.  Particular  care  in  this  respect  was 
given  to  the  hospital  wards,  and  most  particularly  of  all  to  the 
babies'  food  rooms.  The  decks  arc  "li-inch  matched  white 
pine  in  long  lengths,  covered  with  No.  10  duck,  attached  with 
galvanized  l.icks.  Deck  bi-ams  are  1^4  by  3-V4-inch  yellow  pine, 
spaced  20  inches  between  centers,  extending  full  %vidlh  and  in 
one  piece.    There  are  three  fore-and-aft  stringers  of  yellow 
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(jiiic.  one  on  ccnti-r  line  of  ^lli|>,  tlu-  others  being  !>i»accd  10 
feet  off  center.  Sl.inillii>n>.  are  spaced  aliotlt  10  fcCt,  f ore  Mnd 
aft.  The  joiner  hanlwarc  is  all  of  b^as^. 

With  a  Yiew  lo  the  efficiency  >>f  the  arlilicial  vcnlilatiiiK' 
plant,  great  care  in  makioK  air-iiRht  work  was  observed  in  the 
COnitniCtion  of  all  uards  anil  the  utlur  various  roaou 
throiwlKNM  the  vesiel,  this  latter  being  absolutely  nccetiavy 
in  die  case  of  the  air-'filtcring  roams  and  tha  nnorgufi;  The 
sreat  importance  of  teeping  the  wards  free  from  Aic*  or  other 
insects  was  rcaKzed.  and  fly  acrecns  are  fitted  around  all  wm* 
dows  and  in  tliHirwaj-  The  outdoor  ward  aft  la  fitted  with 
tlie«e  screens  c<it«(>letely  around:  alt  screens  being  made  re- 
niovahle  for  storage  during  the  winter  month*. 

The  hold  contains  the  chain  locker,  crew'*  quarters,  laundry, 
air-filterinK  room.  mnrRUe,  formalin  rooni,.coal  bunker?,  boiler 
roi>ni.  engine  room,  mothers'  dining  room  anil  lecture  room, 
kitchen  and  rcfriifcrating  rooms 

On  the  main  deck  are  the  executive  otlicc.  resident  phys- 
ician's ortice  two  aiue-ronms.  one  large  wanl.  food  laboratory, 
sterilizing  room,  pharmacy,  clinical  laboratory,  sewing  and 
linen  room,  linen  closel,  ntirses'  locker  and  toilet  room, 
doctors'  and  nurses'  dining  rooms,  men's  lockers  and  toilets. 

On  the  hospital  deck  are  Six  lane  wtrds,  MX  wM^-mms, 
and  baths  and  steriliaing  room. 

On  the  day  fMienta*  dceh  are  the  out-door  kindergarten, 
niirata'  resthig  ream,  aasiitant  RMmgcr'a  room,  the  mothers' 
rcstmg  room.  dww«r  bath,  dresiinc  room  and  toilets,  day 
patients'  examination  and  trealneDt  room,  lb  atatcroom*  for 
doctors,  resident  physidan's  stateroom,  room  for  visiling 
physicians'  staff  and  library,  doctors'  hath  and  toilet.  On  the 
day  patients'  deck  is  ample  open  air  space  for  150  b«ds  and 
seating  acci •mriiii'l.iilnnv  -i  r  :(u-  nintlu  r' 

The  sevc:  pc! rti.iiuni  w.inU  li.ni'  iiiii.in'y  of  150  beds. 
The  v.iTi[  Miuritiil  .11  till  '.tiTii.  •  th<'  h'  s;vt,il  ileck,  is  an 
out-d(»or  ward,  where  (tatients  remain  in  t^i  •  |nii  nir  both  ilay 
and  night.    This  ward  is  fitted  with  luar   -u  tli.ii  tlu 

temperature  may  be  partially  roodilicd,  should  r>ccasion  re- 
quire. 

On  the  hurricane  deck  are  the  pilot  house,  captain's  and 
engineer's  rooms,  boats,  etc.  This  deck  is  not  supposed  to  he 
used  by  the  patients,  but  may  be  should  occasion  demand. 

Pony  to  fifty  nurses  attend  to  the  tMeds  of  the  little  ones 
during  the  daily  trips  of  the  vcskI  down  the  harbor.  The 
floating  hocpltal  leaves  her  wharf  at  9  A.  M.  and  doda  again 
at  449  P.  M.  Sick  children  not  requiring  permanent  treat- 
ment, or  tfaoae  for  whom  room  cannot  be  found  in  the  per- 
manent wards,  arc  admitted  to  the  day  patients'  deck,  accom- 
pained  by  their  mothers,  »r«d  are  given  the  ber»f(il  of  (he  day 
trip,  louring  this  time  the  patients  receive  proper  diet  and  the 
attendance  of  doctors  and  nurses,  who  also  instruct  the 
mothers  in  nursiuK  and  h>Kiene.  Many  of  the  mothers,  who 
may  be  worn  out  with  anxiety  or  home  burdens  are  greatly 
lieneliteil  by  the  fresh  air.  excellent  fo<id.  and  the  knowlcdcc 
that  their  little  (Hies  may  be  re-inrcd  to  health  .-\ny  child 
under  six  years  of  age,  and  who  is  not  suffering  fmm  a  con 
taKii>u«  discKe,  adnn'ltcd.  Careful  cxamin.ition  of  each 
applicant  is  madi-  on  the  wharf  before  a  patient  is  passed. 

An  annual  posi-Kr.tdu.nc  course  of  it>struition  for  trained 
nnrSC^  eXtendinK  fr<'m  July  i  10  ,'=.cpi  i^.  is  an  excellent 
feature  cmncrted  with  this  inslitntipn.  It  includes  practical 
experience  in  bedside  nuTsjng  of  Infants  tmd  snnli  children, 
with  all  disease*  Incident  10  cftrfy  life  The  visiting  stall  of 
doctors  lecture  aimualfy  on  infant  feedttv,  premature  and 
sickly  infams,  diseases  of  gastm  enteric  tract,  observation*  of 
symptoms  in  stck  at»d  well  children,  defects  and  deformities, 
diseases  of  and  care  of  the  skin,  feeble  minded  nii<l  backw  ard 
infante,  and  materia  mcdiea.  Diplomas  are  i;ivvn  to  tb  I'c 
wliri  p.'^ss  crediinb",  evaniinatioin  in  thc-c  Icturis  and  wh.> 
provt  themselves  capabU-  m  ward  work.   Bi^ard  and  rooms  are 


fumislwd  by  the  ho$piial  and  IJjOO  <  1  j*.)  per  week  remonera- 
lion  for  personal  expenses  and  laundry  is  allowed. 

It  has  been  the  aim  of  the  trustees  to  establish  the  hospital 
upon  a  business  ba«is.  and  tbi*  ib.y  b.nve  succeeded  in  ibnrjg. 
At  this  is  realifcd  by  ihr  |uili  jc  iinu!-  .ire  more  freely  d'  ■nated 
t>>r  the  sinni.ir;  nt  lh:s  iN'.-c'lciit  work.  The  ho'pital  cares  for 
the  ^ick  chiJdu't:  oi  the  poor  duriii^  llic  hot  aunimer  tnonth^. 
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at  a  time  when  children'ii  dis«aM«  arc  raost  prevalent,  and 
when  Mme  of  tlie  other  hocpitab  for  infantt  are  cloicd. 
There  is  no  other  tiiiiflar  inititation  in  the  world  with  the 
Mopc  of  thi*  one.  Other  citie*  have  floating  hoepitaU.  bnt 
when  their  cqaipiDent  is  eotisidered,  and  their  limited  powers 
for  help  to  poor  children  arc  compared  with  those  r>f  Boeton's 
fattitntion,  one  is  given  to  wonder  why  other  vcsfcU  of  this 


character  have  not  found  concrete  expression  at  an  earlier 
date. 

Statistics  of  the  cases  treated  by  the  Boston  floating  hospi- 
tal, all  involving  children  under  six  jrears  years  of  age,  demon- 
strate the  service  heing  rendered  to  the  comiminity.  A  very 
large  pcrceniase  of  thc^i-  i-asis  arc  lU'siK-rale  when  received. 
Children  given  up  by  physicians  arc  often  recommeixled  to  the 
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rioating  hospital  as  ihc  '  dcrnirr  resort."'  During  li-t  ..^l^on 
fifty  deaths  occurred  wjihiii  fi>rty-cight  hours  fr'mi  iln,  time 
tif  adtnissioii.    They  were  in  reality  ni nl  'i-^ii  ihi-y  were 

admitted.  In  the  opinion  of  compcU-nt  physicians,  most  of 
the  chihiriii  who  wirv  adniittrd  to  the  permanent  wards,  and 
who  bad  a  tixhtins  chance  for  life,  were  ■'ufferiuK  from  dis- 
orders under  which,  had  they  liven  kft  in  their  sweltering 
hamcs  and  unh>'gienic  »llrrotiiMiinKs,  they  would  have  speedily 

»ucciHnl>cd. 

When  there  is  room  for  them,  .well  children,  whom  their 
mothers,  accompanying  Mtk  chtldreii.  eaitnot  leave  ai  home, 
aitt  perarilted  to  make  Ihe  day  trijn  These  happy  chlMfcn  ah 
nut  on  the  forwant  deck  ami  pby  gaitica  under  the  gvklanee 

of  a  (rained  kinderyanen  teacher,  The  benefits  of  the  educa- 
tion impart!  d  to  the  miithcrii  »re  incalculahle.  It  is  a  fact  that 
-'Mm-  lyiv ijui!  i.arinis  uwc  to  thtir  tiny  "ff»iiriii>:  piiklis. 
ureen  ai>ii!<  -  r:in  i  iiion^.  •■1k<  -l.  I>l;ick  <"fl<'c.  >irorii;  ua.  beer, 
wine  anct  whiNki  i,  Siirh  iriliilv  s,  it  i*  nt  idli-s  to  state, 
are  "tnlm' id  "  i  ii  tin   lli  ^ilinj'  hc  isi)i"al.  .ird  the  nitithcrs  arc 

instrutted  that  ^ii.li  f  .1  is  a'i->l\i;c!y  niii'it  for  Children,  and 

if  Ti'.Tsistcd  in  will  r^r"li:ihl>  ri'-'iilf  in  dt':ttlt. 

The  fcM-id  l,thrirali.ry  <i(  ihis  vessel  has  already  ma<!e  very 
important  contributions  to  onr  present-day  lciv.Klc<lKe  of 
infant  fecdfalf.  It  has  ttOW  anained  .-•  i|ualii>  of  milk  which 
is  as  near  perfection  as  possible  I  he  ideal  milk  for  infants 
is  naturally  that  of  the  mother  The  aim  has  been  ii>  iinil.ite 
the  lactic  mlxturea  of  human  tnilk  as  closely  as  paitsible.  Cow's 
milk,  it  kai  been  found,  eoniains  ahom  four  tines  as  much 
curd  as  does  human  milk.  In  its  natural  form  it  is  therefore 
not  a  auitaibte  food  for  tabFea.  To  make  the  milk  more  csiitr 
digeMihle  hat  keen  the  aim  of  the  chemists  of  the  Boston 
fliMiiiV  hotpital.  tmd  it  is  one  which  the>-  have  solved.  At  the 
same  time,  perfection  practically  h:i>  been  reached  in  the 
sterilizjilion  of  milk.  The  lioston  Ib  ard  o(  Health  sets  the 
limit  of  bacteria  allowable  per  cubic  ceniiineter  as  JOo.'Xk). 
On  the  Itcston  floaiiiiK  h>>sriial  Ibis  is  reduced  to  a  iKirc  l-io 
.'\bsolutc  cleanliness  is  insistr  I  v.\--u,  and  disease  gcrnu  arc 
banished  tn  all  intents  and  purposes. 

.\n  it'.:rs':-L:  and  hiuhly  important  <lqiar1ment  of  the 
vessel  is  the  kitchen.  The  range  is  7  feet  long  by  ,1Q  inches 
wide,  with  two  fires  equipped  with  revolving  grates,  and  two 
ovens  21  by  28  inches.  .A  double  shelf  |R  inches  wide  runs  the 
tthi  k  length  of  the  range.  ThcrC  i»  one  js  gallon  jacketed 
kettle.  One  "bain  marie.**  or  appuatns  for  keeping  food  at  a 
conttant  lempcrature,  {■  of  heavy  copper,  and  contains  four 
to-inch  porcelain  aonp  and  vcgalahle  jar*  with  polished  melal 
cover*,  and  two  meat  pans  with  copper  covets.  The  water 

heated  by  mctni  of  a  steam  coll. 

There  are  also  two  jo^llon  heavy  vegetable  steamers,  with 
patent  water  seal  extending  around  the  entire  top  of  the 
steamer:  one  heavy  salvanired  iron  dishwasher,  62  by  24 
inches,  with  washing  and  rinsing  tank,  and  containing  patent 
rocker  for  dish  basket,  operated  hy  a  hand  lever  (the  dish- 
wa  111  -  i-  hr  .ited  by  a  SI'  1 1^1  ■  I  1  ;  1  y-gallon  chocolate  urn : 
one  5  ^.illon  coffee  urn.  uikI  one  io-gallon  water  urn.  all 
furnished  with  pages,  safety  valves,  tnuslin  perc<ilalors  and 
cUan  out  faiiceiN;  one  milk  cooler,  made  with  donHje  walls, 
and  dead  air  space  belween  walls.  In  this  ■  •  !  i-  r-re  is  a 
heavy  cast-iron  jar  with  porcelain  lining  and  cover,  being  held 
in  jil.nce  by  ineatis  of  a  perforated  shield  There  is  ono  y-fcot 
triple  (ar  pot  rack,  with  necessary  hiMiks  and  hanaeia;  one 
pot  sink,  measuring  .16  inches  by  2^  inches  by  14  itiches  deep', 

one  14  by  10-inch  glass  and  silver  sink:  seven  8-inch  copper 
lileriicing  keittes.  with  steam  jackets  and  tinned  linings;  one 
hood  of  sheet  steel  extending  over  the  range,  vegetable  steam* 
ers  and  kettle. 

The  vessel  is  equir>ped  with  a  modem  System  of  plumbing, 
adaptcil  especially  for  its  pecnliar  service.  Hot  and  cold, 
fresh  and  salt  water  are  piped  thronghout  die  vessel.  The 


fresh  water  supply  is  taken  from  ten  large  tanks  placed  under 
the  floors,  eight  of  these  being  under  the  mothers'  dining- 
room  and  two  forward  of  the  boiler  room.  The  drinking 
water  system,  which  is  also  piped  all  over  the  vessel,  is  taken 
from  a  large  tank  in  the  engine  room  provided  with  a  brine 
coil  for  ccHiljng,  The  hot-walcr  system  is  taken  from  the 
enniiic  room,  steam  COils  there  furnishitig  the  necessary  heat 

Particularly  interesting  and  necessary  features  of  the 
plumSing  are  the  iiifauu  l  .illi,.  111-.;,  .irc  ot  p.rcelain,  24 
by  20  inches  by  la  inches  deep,  fitted  with  traps,  hot  and  cold 
water  supply  and  waste  valves.  The  hot  and  coh)  water 
supply,  as  welt  as  the  wasie,  are  operaicd  ty  knee  action,  ttaos 
making  it  perfectly  com-eniem  for  the  nurse  to  have  full  use 
of  her  hands  in  attending  to  the  child. 

A  complete  fire  system  is  distributed  over  the  various  decks, 
ihc  sti  .im  i-re  piiiiip  I  cing  alwa>s  coinueted  up  and  rc:i<ly  for 
<hitv  In  addition  to  the  sicam  pump  are  two  hand  fire  pumps 
comic.  ltd  into  the  line.  These  may  be  U5e<l  also  as  bilge 
pumps  .\  ccnipleie  system  of  bilge  iucliot!  piping  runs  into 
each  compartment,  so  that  individtia]  compartments  may  be 
pnnipi-(|  on:  in  case  cif  leakage. 

Tin-  -y-um  of  ventilating  the  various  hospital  wards  on  the 
ve^'cl  IS  intercstiTig  .\n  to-inch  sti  rl  plale  blower,  driven  by 
an  elcciric  motor,  ilirect  attached,  and  capable  of  furnishing 
.*'.ooo  cubic  feet  of  air  per  minute,  takes  it^  supply  oi  air 
through  a  ventilator  leading  froni  the  hurricane  deck  down  to 

an  air-filtering  chamber.  The  inlet  to  the  blower  is  connected 
to  the  outlet  of  this  fUiering  efaamher.  After  filtration  the  air 
is  forced  through  a  ^aiem  of  brine-cooled  coils,  which  lowers 
its  temperature  to  about  40  degrees.  Precipitation  of  mois- 
tore  in  the  air  occuri,  the  cool,  dry  air  pataing  contlnucntsly 
from  die  cooling  chaml^rr  to  the  air-heating  chamber.  This 

chamber  is  fitted  with  a  number  of  •.iiarn  coils — the  air  passing 
on  ibe  oniside  of  the  Ciiils.  and  having  its  tc.iiperaturc  raised 
t'l  aljout  70  degrees  F.  1  he  air  then  passes  on  thnxigh  a 
SI  stem  of  ducts  to  the  various  wards  The  air  inlets  to  the 
wards  are  well  distribiitid  near  the  ci  in.'  .in  !  are  ontroHed 
by  dampers  operated  •sv  thermostats,  which  are  entirely  auto- 
malic  in  their  -  irn  n,  and  exceedingly  sensiiive  and  ac- 
curate The  tctnperatute  in  the  wards  may  be  controlled 
within  I  degree  P,  This  perfection  of  regulation  is  dependent 
upon  the  condition  required  by  the  board  of  physicians,  vis. : 
that  all  windows  and  doors  in  the  various  wanls  shall  he  kept 
closed. 

Near  the  floor  Kne  the  vitiated  air  is  removed  through  ait- 
■olher  scries  of  ducts,  this  being  done  by  an  ft^indi  stcd  plate 
motor-driven  exhaust  fan.  having  its  in-iake  connected  thercloi, 
and  delivering  die  vitiated  air  into  the  space  between  the  inner 
and  outer  smokestacks.  The  air  is  completely  renewed  in  the 
various  wards  every  two  and  one-half  minutes.  When  it  is 
realized  that  approximately  ii.juo.ooo  ciiWc  feet  of  air  is 
til  il  ill  'hr  ni;ir-ner  de«cril>e<i  every  ^4  br>urs.  some  idea  of 
tiu  iiLif'siiiudc  and  importance  of  the  work  is  obtained.  Two 
independent  exhaust  fans  remove  the  I  i  ;l  rr  ir  ihc 
lauiiilry  and  the  morgue,  and  deliver  il  I0  the  space  between 
the  smnkestaeks  fresh  air  being  taken  in  through  suitable 

ventilators 

There  have  been  installed  f.ir  operatii>n  in  lOoS  1w-o  leparate 
rcfrifteralinp  equipments — one  tr!i,-».^hiti.>  having  an  air  cooling 
or  refrigerating  capacity  ennal  tli<  melting  of  6$  tons  of 
ice  in  24  hours  This  in.-ichin«  will  be  u^ed  for  the  purpose 
of  cooling  and  dehumidifying  the  air  to  be  intToduced  intO 
the  hospital  wards  in  such  a  manner  as  to  reduce  its  tempers 
ture  to  40  degrees  P.,  and  give  it  a  relative  humidiiy  of  9> 
percent,  st  a  lime  when  the  outside  temperatore  may  range 
from  Ra  10  ^  deffrecs  F.:  after  wliicli  this  air  is  reheated  to 
70  degrees  F.  by  means  of  steam  coils.  This  system  will 
undonbtedly  he  the  direct  means  of  saving  the  li\-es  of  many 
chiMrcn  durfaig  the  hot  and  sultry  day*  and  night*.  It  may 
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be  here  noted  thM  I  ton  of  rcfrigcrutiun  i^  ci}u.i\  to  the  ab- 
torption  of  approxiaiatcly  2X4,400  Btiii-sh  th.-rmsi  units  (318,- 

SOO  UniU  per  ton  of  3,240  pounds)^  1  Ik  hiIilt  n.acliinc  has 
a  capacity  of  S  totu  in  24  hours,  figured  on  the  same  baiis. 
This  madiine  will  be  used  for  the  purpCMe  of  cooling  the 
vaiMNU  ref riieralnn  now  cxfaimg  on  the  veaicl,  and  for  die 
cooHng  Gofla  of  tfae  drenlating  ayaten  for  diinldng  mUttt,  aa 
wen  at  for  naUng  400  powidt  of  in  daily. 
The  ^lon  eonpreiaor  ia  of  the  horiioBtal 


■iMnir  RCTMH,  (iieiwtaa  •eAHttiitei  or  ■ou. 


type,  with  steam  and  amniutiia  cyhiulcrs  arranged  in  I 
The  ammania  cylinder  i»  14  incites  diameter  by  M 
stroke,  and  the  ttcam  cylinder  ao  inchea  diameter  by  24  inehea 
stroke  The  eogtoe  i»  fitted  vUb  CorUta  valve  gear  and  a 
fly-wheel.  The  condcncer  is  of  die  connter-cnrrent  innei^ 
tube  type,  consisting  of  ijj-inch  water  pipe  and  2-tnch  am- 
monia  pipe,  the  ammonia  passing  through  the  atmtllar 
^|i.i-c  t'  .-mul  tiflwtcn  Ihr  two  pipes  All  screw  threads  have 
swi.itiil  :uu[  liniii?nl  jriiiii':  made  up  with  lead  gaskets.  The 
ammonia  receiver  i-.  'if  wnuiuhl  iiun  :i  iiv.lie-  diameter  hy 
8  feet  long,  ami  te>!rd  i.i  a  pre^surc  of  i.ocxj  pi  inid-  per  M|iiarc 
ilKh.  The  brine  conlcrs  are  of  the  c  ■uiiter  ciuriiit  inner- 
'.ube  type,  consisting  of  2-inch  brine  piping  inelosed  in  3-inch 
ammonia  pipe:  ammonia  being  expanded  in  the  annular  space 
between  the  pipes.  The  coolers  arc  erected  in  sections,  and 
provided  with  valves,  so  that  any  section  may  be  cut  off  with- 
out interference  with  any  other  section. 

The  j-ton  compressor  it  of  the  vertical,  inclosed,  twin- 
cylinder  type,  nointcd  on  a  bedplate  and  direct  connected  to 
a  vertical  en^bae.  The  campreaior  cyltadert  are  5  indies 
diameter  by  9  indies  stroke.  The  engine  it  8  incliet  dianfeter 
by  8  inches  stroke.  The  condenser,  the  ammonia  receiver  and 
the  brine  cooler  arc  of  the  same  general  construction  as  that 
provided  for  the  65-ton  eqnipnient,  The  e)thau<t  steam  from 
both  amniftnia  cdmprewir  plants  is  i-inKlensid  l>y  asi  inde- 
pendent snrfiue  loinlenM-r,  with  its  own  independent  air  and 
circulating  pumps. 

The  propelling  mavliinerj  "in-  Hiir.'.m  /-I'li.t.'iii;/  //.  .(/•.•/.;/ 
consists  of  twin  M;rew  v(t1:i-;i1  ri  triji- n:f:ii  engines,  to  and  iS' i 
iiiehes  by  14  inches  stroke,  indicating  about  jmj  horsepower, 
and  I'riied  with  Joy  valve  gear,  cutting  off  at  at^ont  70  percent 
of  the  stroke.  Surface  condenter,  a  Combined  air  and  circu- 
lating pump,  mraMiring  10  by  10  iodlCS  and  12  by  13 
duplicate  feed  pumps,  sanitary  pnmp  and  lire  and  bilge  i 
are  fitted.  Oiring  to  lack  of  finids,  tiris  machinery  was  not 
histaHed  until  Ifrs.  L.  G.  Bumhaffl  presented  her  yadit 
Pilgrim  to  the  lloathiv  hospital  authorities.  The  twin-screw 
ina^hNiTi  condenaer,  uir  and  dtodalfaig  pumps  were  quickly 
tranaferted  from  titt  F^rtm  to  the  AaiKMi  Phalint  HotpHol, 
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whtrr  tluj  n'i«  'In  oxcillcnl  ilti'v  Thiro  arc  two  |i>ur-lila<l;<i 
CMt-iron  pTOpi'lliT-.  5  f<-«-t  ('  itK.  .>  in  ilianu-ltr.  and  i>|i<Tait(I 
at  140  revoluliutu  |>i'r  mnmu 

There  are  two  S«o<cli  1i«il«rs,  8  k-  t  9  inches  diameter  bjr 
9  feel  long;  rach  eantaiwinB  iwo  Morisicp  comisaicd  furnaces, 
n  mcbct  imidc  dtatneicr,  and  havfnc  a  cnnibintd  grai«  snr- 
face  of  45  oowatc  feet,  and  ifig^  •qiar«  fctt  of  hcattnc 
surface  (mlio  3f-7  to  1).  The  hoilers  fwniah  steam  11  the 
main  engines,  electric  generiitor,  two  ice  machines  a-d  ailicili- 
arics,  xieam  windla'^v.  ^u  :im  stc-rt-r  .uhI  tu  mn  I  raiing  plant, 
and  operate  at  105  ix>uuc!s  jht  Njiian  in  The  tmnker 
c:ip,-K'ii\  is  20  tons.  Under  full  power  the  iv^tsel  makes  about 

i  111-  >'l<i  iri<-  t;»iur;itiir  i>  nf  (iciKTal  I',li'i.trir  Miami l;ict<irf. 
<Mrw:  i-"itiii  1 1,  <i.  j(i  kiUiMail'-,  :il  110  v^lil^  ami  j.'o  amtH'r>'», 
with  i.iu  -tcniii  i>lln<lir  9  inches  diaimttr  tiy  -  iiu-lu  s  siruki 
ami  riiri»  at  V'i  rcvnlutimis  per  miiuiic  I  hlr-  k'lricr.itnr  fur- 
nishi-  li^'lii  tur  thr  whole  vessel  anl  tfiv**  )ni»-tr  to  the 
motors  ior  UriviiiK  ihc  p"'^'*i"'c  and  cvbauM  blowen  which 
furnish  frcxh  air  t>>  wanU,  as  welt  as  exhausting  the  foul  air 
from  them,  and  from  the  laundry  and  morgue. 

During  the  year  1906  about  5OP  permanent  patients  and  Sao 
dajr  patients  were  treated.  The  list  of  diseases  treated  in  caeh 
e1ai».  iHving  sotne  idea  of  the  woric  lieing  done,  showii  79  dis- 
tinet  ailment*  f<ir  ihc  iH-rmancni  |iatimt»  and  7;  for  the  day 
patient*.  Omitting  <Iutilication>,  mi  than  1^  di»eaie»  were 
tiaiKlKil   The  cost  of  the  vessel,  coroplele,  was  atuxM  itsmaao 
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flu-  inn<l;i>ri  i>f  the  in<i*t  eliirieiii  liuiKlin^  a  irL'htiienl 
slriti  tiiri  -  <ii  a  ittaiiicr  in  the  pre^int  oase — is  t<i  he  ennsid- 
crnl  the  finidanu-inat  pruMein  r>f  technical  ^  ien<e.  It  eii- 
croBche..  tip..ii  several  pr<iviiirr»  iii  hiiniai)  knuwlnlgv,  and 
it  may  be  -■iKed  -mly  In  the  laws  i>f  physical  tciencc  and  of 
tlic  science  "i  ecuiKjmy  Without  giving  a  comprehensive 
examination.  I  tnighi  give  at  the  start  as  a  criterion  for  a 
maximum  of  pniiit :  The  values  prodticed  by  t^ie  olject  must 
be  a  maximum:  the  values  consumed  or  destroyed  by  the 
oltject  must  lie  a  mininnim. 

But  tfli*  fomnila.  *«Tnin(;l>  simpte  n  a;  !e  iu-rfeL'lly 
realieed  only  when  all  c  i.pi  raitr>K  factors  periift  an  exa.t 
dcAnilton  I  he  pri>l>1<'}i<  will  remain  ini'->i\eil  while  there  are 
aclion*  of  technical  or  eiuiiomieal  nature,  thi'  laws  of  which 
are  iiiikin>wTi  \<  w  laws  are  di^coyereil  with  eserv  ptni.'res> 
tA  desel..]  m  t!t,  ai  •!  their  nuuH-ricai  value  will  I  c  tixctl  m  dm- 
course    S  i  we  will  he  Only  gradually  sucecsiiful  in  reaching 

the  1,'esired  tual 

Starfink'  Iri  ni  the  ahme  fsa^is  I'-e  ■iiK»tii'n  is  w'l.ii  ship  is 
the  most  proiiublc  in  a  given  rondiiM  n  of  trade,  and  tn.w  «a< 
this  rciiult  obtained*  In  at'swerinu  iMs  (jDe^rton  it  fs  ne,-ev- 
sary  only  to  take  tlie  merchant's  posiiton,  and  lo  hutk  at  the 
profrt  and  1<hs  account,  either  of  a  joint  slock  company  or  of 
a  private  nndertaking.  This  aeeottnt  for  the  single  object 
might  be  of  the  following  form: 

rr<'((i(j. 

Incnnie  lo  in  frl■l^;llta^{«^'.  forwarding  of  pa.sscngcrs,  nc  B 

Dtbitt. 

Operating  cxpcn-io  ,  D 

fasnnucv  prrminms.  bills  of  exchange,  maintenance 

money.  e<i-is  of  <iatifinary  ard  neeeiisary  inci- 

dinlals.  ci'sis  for  niiairs  b% 

0>!tlii  for  iuci  for  the  ship's  power    bt 

 < 

iSeprccialinn  « 

Net  gain  E 


Supposing  the  ea|iiiat  aerces  with  the  book  value  of  the 
ship  in  the  tirst  year,  it  results  that 

A  (inv«ntor>-  of  ship  with  machinery)  =  C  capital 
stock),  (I) 
and,  further,  at  tlie  end  of  tlie  iirst  year : 

=  (u  +  f).  U) 

TIk  gain  will  br  fonmt  in  a  Mmiler  way  for  other  years.  SO 
that  results  fi  1  1    ^ii  I.        h  of  the  ship's  life  will  be 
i.  .'.     i  [.'•     .' '  ■■■  I J  i 

We  (tiiKlit  call  thiv  the  equation  of  proiii  1  he  discu~>i  rn  of 
tills  ei|iialioii  (the  eiiinplete  ioniieetii>ii  iif  »\hiiii  we  ■>hail 
■li'  W  later  I  ii.itnrall>  is  simple  —  v  "'H  I"  a  inaMinum, 
if  i  /(  1-  as  high  as  piosjhle.  an<l  i  V',  i  ii  and  5  e  are  as  low 

as  (1. , ...i  Ak. 

in  order  to  find  out  this  maximum  the  laws  muH  he  known 
to  which  these  Quantities  are  subjected-  AN  the  single  terms 
of  equation  <  are  not  indepetident  of  ime  another,  and  to 
Irecome  perfectly  aware  of  their  relations  a  further  analysis 
has  to  he  made. 

The  value  S  8, 1.  e..  the  income  from  freightages,  forwsrd- 
i't^  of  passeiiKers.  etc.  f'lr  ship-  mideriakinp  regularly  the 
same  routi-  fand  for  NUiiplicils"  we  »peak  here  only  of  these*, 
is  pro]iiif tional  to  the  carriage  rate  i  per  Ion  of  ear^o  (under 
which  is  lo  lie  uii<lersiood  iiulte  peiuiall>  frriRhi  and  pas- 
sengers I.  to  the  carrying  capacity  /'  and  to  the  numlicr  of 
vo>'aKC!<  «.  takmn  lor  the  iioiiii  of  departure  the  utlll  of  time, 
one  year  s  }<^-,  days    The  nuniher  of  vciv-iijes  m  is  1 
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wiie-eliy  q  means  the  ntunbcr  of  4la>  s  per  year  \\m^^  in  harbor 
M  diK-k.  etc  ;  ••  is  the  distance  lietween  the  a-sumed  harliors 
ill  ranli.nl  miles,  and  C  sinniius  the  speed  of  the  >hip  in 
1-S-.  Is. 

i  l:e  resull  of  these  Ci  .lis  jderal  lolls  is: 

:i  1-       I   1  JC  r  X  /■  (4) 


(  f^) 


In  case  the  known  quantities  4.  r.  i  are  constant,  as  may  be 
supposed  for  slm^kiiy— but  this  is  not  at  all  necessaiy— the 
cfjuation  will  become 

5  s  =  s  *i  X  »'  X  r,  (5> 

>a  (j6s  —  i 

whcrr     k%  —  

r 

The  tonnage  /'  is  further  dctin«l  Itv  the  fullnuiikg  vqualion: 

r  ^  ir  -.  av,  +  iv,  +  '»\  +  fr.),  (6> 

where     H'  =  di^placi  rncnt. 

If'i  B  weight  of  strncuire, 
)Fi  s  weight  of  machinery. 
IF*  =  weighl  of  fuel. 

Ifi  =  Weight  of  thf  fitliiiKs.  stores.  <s|ui]mirnt  etc. 
If  for  brevity  IF,  +  If,  ^  li  ■  -l  H'.  is  accepted  t<i  Iw  =^ 
2  K'a,  we  have,  from  (  ;  i  anil  |r>i  ; 

i  /<  -  i      y  /  III      i  11.)] .  171 

As  the  priitit  ar<l  loss  acromii  will  show.  /'  is  made  up  of 
5  bt  and  5  John  Innlis  has  shown'  that  the  costs  <,f 
repairs,  salaries,  insufanee,  eie.  is  pro|i'>rlion.-<l  to  the  Kross 
tonnage,  1.  r„  nearly  independent  of  all  other  variations.  To 
prevent  too  great  camplicBti«m.  these  expenses  may  be  con- 
sidered proportional  to  the  value  of  the  cargo,  consequently 

fr,  =  M  X  »■  X  P. 
or,  as  it  may  he  written  t  in  case  >i  =  m  X  >*■ 

b,=  lt,xP.  f«) 

'  l  iii<si.<i,.»s  hoiiiMfen  EaiiiMvr*  aad  SbifteUdtts  h  SeMtawl. 

IsUi-IlsSlii,  idKe  l>7. 


Digitized  by  Google 


AvcvsT,  190B. 


Intomfttlomil  Maria*  fiatfUiMtriag 


I  he  \.ilue  af  bi.  ibe  cast  fi  iuc\,  is  pr(>[K>rtimial  to  ihc 
nunilicr  >  <f  voyages  ti,  to  the  cost  oi  I  ion  of  fuel  •'  ami  to 
the  >vitK>it  f(^,  of  fnd  consumed  in  one  voyage,  or.  uaii^  the 
abbrvviation: 

f 

!>.,  =  t,  V  (•  X  II V  <9) 
The  debits,  therefore,  arc,  from  equailont  0.>  and  (9). 

Tile  sum  I"  III-  writlvn  off,  ii.  i»  (iri>(nirtioi)al  to  iht  ship's 
buildiiiK  \niuv  .1,  Mill  iiivvrM'l}'  (irupurliuiuil  10  the  »hi[t:> 
Umgdt  of  lif«  /;  tKereforc, 

A 

a  as 

I 

Supposinc  I  to  \>e  comstam,  /.  r..  10  be  not  inAimiMd  \)f 
variaiiiaaa  in  the  uciizht  o!  thf  >hip'>  hull,  etc.,  then 

(I  =  *,  X  -1.  >ii<l     ~  oonstant.  (11) 

I'll  111  tii>«  <it>i>  thiisc  vahus  havo  boeii  onu-  il.  r  il  which 
art  ot  tiitirisi  i<i  thf  shipowner,  liul  the  ship  designer  has  an 
iiiieresi.  tixi.  ill  the  biiililing  value  .1.  It  is  possible  l<>  state 
the  interJepeinlence  of  ./  upon  other  values  in  the  foIlowinK 
way  :  the  liuil'IinK  value  i>f  the  >lriKltire  )>  eipiiiixisid  i<i  the 

building  value  of  the  «hip's  hull,  of  the  machinery  and  of  the 
equipHMRl.  SnppoM  tb<  oast  per  ton  of  the  ship's  hull  =  n, 
tbo$«  per  ton  of  the  tnaehhwry  as  it  and  thoae  per  ton  of 

fittings  =  li,  then 

.1 1,  II  ,  +  1,  ir.  ^  i.  )(•..  (la) 

where  it  may  be  noted  that  I'l,  h,  u  may  be  different  in  different 
alierationE  of  the  vahiet  W,,  (f*  attd  If 4. 
These  results  ihanue  (ii'i  ami  fia)  int" 

5«  -  :£    I',  II .  -!- 1,  ir,  f  I,  ir.|  (13) 

The  interest  on  the  capital,  r.  is  (piickl)  <lisiii»eil  of,  ii  sup- 
posed to  be  proportional  to  the  building  value  (as  b«iore  C  is 
tnppoied  10  equal  A } ;  then 

essktXA. 

or 

Srss  i\  [1.  II 1  -  .  if      i.  Jr.).  (14) 

After  havini;  inirmluced  tor  the  single  values  characteristic 
values.  th'-Nc  must  be  put  into  equation  i  j)  in  order  tO  fBt 

a  further  idea  of  the  problctn.  In  a  simple  way  we  get: 
■iE  =  V(C,P—C.m^—C.P~ 

c,  Ii-  II',     It      )  i,  ir. »,  ( i?> 

in  whioh  (',  has  lie  n  writien  for  2  t  .  d  for  v  k,.  C",  for  ^  t,. 
an<i       f.>r  i  I  k,  - 

1  he  ii'iat  vain,  enuation  (  i.;  i.  beitin  determinalive,  >hii«s  a 
deperdence  .11  the  valllc* :  >■ar^o  rapai  ily  /*,  weight  of  the 
5hipV  hull  weight  of  marhin^y  U'u  weight  of  fnel  H'  . 
weiffht  of  etittipnu-in  2in<l  of  stores  U't,  speed  of  the  ship  I' 
and  the  unit  prices  ii,  it  ii,  as  well  as  on  the  consiaut*  Ct.  (7«. 
C»  ami  C. 

If  ihiv  \  ;iine  V  /r     ^  liecome  a  maKinmm,  then,  tnaihe- 

raatirallv  ^iieakinv.-.  thi*  rrlation  witisf  exist: 

a  1 V  /;  I  ^  r.  ( K.  ) 

It  would  h«  «>up«rlluou<>  to  give  the  prcuf  of  the  cxinlcncc 
of  «ucb  a  solution,  which  is  declared  only  formally  hy  the  re- 
lation 

The  farther  qncslion:  bow  tntt)'  ibe  maximum  of  2  £  be 
snrely  foiittd?  «miti»ts  of  constmcting  the  variations  which 
the»c  value*  may  uiHlcrgo,  upon  the  basis  of  the  lawi  of 

pbysti  al  N  nee  .iimI  of  the  (dcTice  of  economy.  One  would 
start  by  tryini;  to  bring  these  variations  into  9  form  in  which 
he  iiii«bt  tormtilaie  the  depemlence  of  the  values  P.  lt'„  tt\. 
etc.,  upon  a  syslein  of  variables,  to  be  considered  indcpcnd- 


eiitiy.    We  mti^t  eall  these  variable*  the  /undtmentvi 

t  ariahlcs. 

When  we  have  lo  tlu  with  materials  existing  in  natttrc— 
cither  the  object  is  manufactured  of  them  or  it  comes  into 
contact  with  them  dtifHtg  it*  lif«-<ertMn  other  values  enter 
nita  the  prablem,  udiieh  are  conaiam  with  a  determined  ar- 
rangement  of  materials  (to  use  a  very  general  expression). 
At  every  ehante  in  the  arranftcmmt.  such  as  the  transition  of 
wehs  to  deep  frames,  or  of  a  spsr-derk  lyjve  to  a  trunk  deck 
type.  ell.  the  eonslaiils  will  have  other  valui'>;  t>i;i  \hr\  .iill 
keep  these  values  for  ad  variations  of  the  fundaiiuiual  vari- 
a' le^.  These  latter  values  may  then  be  considered  to  be  the 
jundanii  Hiiii  ,  i  i\ilii»ls  I  he  problem  may  then  be  considered 
sidved  if  it  is  possible  io  express  al|  inlhttnces  by  a  certain 
uroup  of  variables  and  constants. 

.After  havinit  sketched  ipiile  venerally  the  methtxi.  we  niusi 
come  to  an  aBrccmenl  as  10  which  values  arc  to  be  consid- 
ered fundamental  variabte*  and  which  are  constant^ 

A  !>htpV  phynogmmy  ia  determined  to  a  certain  degree  by 
its  geometrical  form,  and  iMa  form  ia  atrangiy  influenced  by 
the  dimension*  L,  B,  D,  to  which  may  be  aidded  the  draft  d, 
and  the  cocflicienit  of  diipfaicenicnt  9,  of  load  waterline  a,  and 
of  midaMp  aection  A  These  m»y  he  eonaidered  Um  fiiMla- 
mental  variables.  Tf  it  is  possible  to  prove  that  all  inllnenccs 

in  respect  to  the  rxpressitm  i  r.  are  to  be  rendered  by  these 
values,  the  group  of  fundaiiieiiial  variallle^  diM's  not  need  any 
supplement.  As  to  the  fundamental  constants,  all  that  is 
necessary  will  be  «aid  later  on  When  the  vari.ibles.  as  well 
as  the  consl;i:  ■  1  in  :  alieraiions  ire  undertaken  in  the 
structure  I,  run  iUrou^ii  liisiinci  systems  of  value  such  that  it 
is  possible  to  stay  in  the  neit;hborhood  of  the  inaxiinuni  v  /:  — 
then  the  • -di  .  •=  rc.  H  ,  H\  etc.  by  their  introduc- 
tion into  1)1.  K  iation  (is),  enable  the  desired  maximnm  of 

pmlit  to  be  reacheil. 

I  snp[K>s.c  that  the  problem  has  neither  been  solved  as  yet 
in  the  generality,  as  |ti\-en  here,  nor  has  it  been  formed  into 
cqnatiooa.  At  lean,  I  did  not  find  aitgr  case  of  this  kind,  in 
spile  of  exhauaihre  examination  of  the  IHertlure  on  the  *iih- 
Jcct.  Many  authors,  as  Hamilton*  and  Ingtiii,  confine  them- 
selvc^using  more  empirical  methods — to  the  inquiry'  into  the 
inHuenee  of  If  and  1'  (and  therriore  U ,.  too)  on  £  onl>'. 
Others  think  the  ma.vimum  of  S  £  to  be  tdentiral  with  the 

useful  displaoemeni  P 
maximum  of    —    So  William 

<listdacenicTi|  IT 

l"ronde'  says:  "It  sums  a  mere  truism  to  state  that  the 
best  shii)  for  the  perforitianee  of  a  ^iven  duty  i»  ibai  in  vvhiili 
ll'e  useful  dispbicenieni  bears  the  larijest  prii|iorliiin  to  the 
whide  displarement "  KNainininK  this  In  connection  NMth 
equation  (l<i).  and  iliviiling  both  sides  of  the  c«|uation  by  If, 
there  resnhi: 

S  £  CP-C^W,  CP 

 af'x  

«'  11  ir 

C".  (I,  i*',  +  I.    ,  + 
-    (I7> 

If 

and  It  i.s  M.-en  that  iha  is  not  the  tum  by  any  mean>. 
Rather  it  might  be  supposed  that  the  muciniHm  value  of 

P  —  M', 

S     is  Mcniicat  with  the  maximum  of  .  when  C, 

If 

and  C'l  are  equal,  and  when  the  rest  oi  the  fight  Hide  in 
equation  (17)  remaiiK  nearly  ccmslant   Bui  Froudc  might 

'  Tt»^^at1i■•n•.  i.(  l,i.oi  .io..n  i-l  .\;ival   Vi .  Ii i'. >  I I  •^.'i.  vJK. 

"  Tr.in,,;!,  11..HS   ri)    I^■.^lt^^l-l^l1    .-f    N-li'^l    .Voliil;.ls,    I -7  1.   i,;.^r  1||l; 

«T  tito  .\.  C.  Ilulmt.  fiatihtt  ihifhiutdinf.  t.o«<ian,  l»u*.  piucc  «, 
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not  have  thought  of  that,  for  he  says:  "The  useful  displace- 
mrtil  \>  rc|iar<ied  as  that  displacement  which  remains,  alter 
(leihicliriK  the  OcnU  weights  of  the  hull  as  '  <  iii|>l  ted  with 
proper  reKard  to  struclural  MreriKlh,  and  of  the  enK">e  pimer 
necessary  to  drive  ihe  ^hip  at  the  retjuired  ipeed,  and  of  the 
coal  which  w  ill  be  consumed  on  the  voyage."  Surely  I'  roudc's 
"useful  dispiacemcni"  is  very  important  in  the  ({ucition  of 
profit,  but  a  laying  ot  stress  upon  tbete  value*  will  cause 
wronc  eondiuionst  u  i«  shown  by  the  rclslMms  (15)  ami  ( 1 7  > 
It  b  Hm  to  be  eetn  how  the  luitiire  ot  ^  proUem  of 
profit  M  Tcficcted  imdi  more  icneraUr  by  the  exaniiiialiai 
here  wtdcrtakcai  which  besides  is  not  boond  to  the  recapiM- 
iatUNi  of  the  vartaliotn  of  IVt,  WV,  etc.,  with  the  fwidmwntal 
variables  by  a  mathcniaiical-analytical  process;  on  the  con- 
trary, the  proportions  of  dependence  can  be  given  graphically, 
anyhow 

In  this  general  composition,  it  is  to  he  NHpiK)>cd  that  already 
measures  have  been  taken  on  the  shipowner's  part  to  deter- 
mine the  value  of  P  or  of  the  number  of  passengers,  and, 
besides,  of  the  speed,  upon  the  basis  of  economical  condition*. 
Thetc  values  arc  dependent  on  a  v»hole  iuccession  of  special 
factors,  on  the  *p«cial  devdopment  of  the  shipowner's  inter- 
ests, on  commercial  intercourse,  on  the  speed  of  production 
and  of  consumption,  on  the  special  route  the  ship  is  to  go,  etc 
But  even  then,  considerable  variations  are  possible,  and,  abovt 
aU,  those  which  are  dependent  on  (be  ensincer. 

Under  thes*  liiiiitations  it  is  poaaible  at  least  to  declare  the 
dcpendemx  on  the  dnncnsions  which  may  be  shown  for  the 
single  values  ll',.  H',,  etc.,  which  figure  prominently  in  equa- 
lir>n  (i.s  ).  or— in  ca*e  they  are  kmnvii  already— to  inirodore 
tht-m  here  in  the  riRht  way. 

T'he  analysis  of  the  value — weight  of  structure — will  can«e 
considerable  ditficulty  ;  rememl>erinK  the  follow  ing  iiiflueme* ; 
The  form  of  the  hiil!  tinder  the  waterline.  almvr  the  water- 
I  I  r<  • "  1  a:  i  I .  ^:.l■  l■.^:v  metacentric  height  (/  .\f  l, 

ch.iicc  'I  ditiiLL.siriiit  i]k  stfi  sies  in  longitudinal  and  trans- 
verse cimcnsions.  !t<,i!  '  tTimi  ,  racking  strains,  the  choice  of 
the  general  principle  of  construction— high  class— spar  deck, 
well  deck,  turret  deck  vessel,  w«h  fTMneSi  bold  beams,  cboiee 
of  propelling  machinery:  steam  engine,  steam  turbine,  etc.  A 
discussion  of  all  these  influences  would  go  too  far;  it  is  re- 
quired oaly  to  show  the  integral  parts.  In  order  l«  simplify 
the  problem,  to  separate  and  to  dear  the  influences,  wt  divMe 
Hie  of  ftnKtnre— corresponding  to  the  character  of 

the  single  stresses— into  the  weight  of  the  longitudinal  struc- 
ture ■—  II',.  the  weight  of  the  transverse  'ttrtKIUre  =  JtS.  the 
weight  of  structure  re<|uirod  for  the  local  stresses  =  m,  and 
the  weight  of  structure  required  bytha  racking  Stresses  stm. 

Therefore,  the  relation  exists: 

W,^vh  +  Wi  +  w,  +  itk.  (18) 

In  order  to  find  out  the  weight  of  the  longitudinal  Structure 

— including  all  the  uninterr«)ite<l.  continuout  parts  of  the 

S?'li-.*tiiTr  ur;  1  '  i:--ii!*T  ill*'  liilijiI'.:ii]Ti."iI  K-fn:liilL:  tllMnv.Mit.  By 
Vivs:l*        Ali  ''  .kl  Uid  lUivvii  txhaui-uvt  csaauu^tions 

for  the  sta!,.'..i.l  mditions:  the  ship  is  resting  on  a  wave, 
with  the  length  01  the  wavr  .ind  with  the  lieiglil  of  (he 

I 

wave  B  —  L,  referring  to  the  dependence  of  the  toogitudinal 
so 

bending  moment  on  the  dimcnsiont  Instead  of  the  quite 
analytical  formula  given  by  Vivct  wc  fall  back  upon  the 
grapfaie  data  of  Akxander,  who.  starting  frotn  the  formula 

W  L 

Mt>  ,  (19) 

\ 

has  shown  the  dependence  of  the  bendiDg  numient  on  the 

*  Bolletin  it  rAstatition  Ttfkmiqnt  Mtritimt.  int.  plat  til, 
•TnnMCtieai  laithMlsn  Nivil  ArdiilteM,  ISOt,  pite  ItS. 


remaining  dimensioits,  in  coosidering  the  value      ID  be  dc> 

pendent  on  theiiL 

Supplying  the  ship's  place  with  a  l  -  x  i  ;  )  1.  ,is  i  r  ■•nli;, 
Nomiand*,  Vivet  and  others  did,  the  mumetn  of  resistance  is 

*  X  O  (3B  -H  I» 
r  ss   (30) 

3 

in  which  terms  the  j;riM;i  r  r-    f  j  ate  ncglcCted>  and  tl 

results  from  the  rclatiuu  ui  », tight  slui 

w,  —a,(li  +  D)  X  -r  X  L.  < 
and  from  the  formula  of  the  bending  moment  of  a  straight 
beam:  jf 

r 

the  following  dependence  tr  t 

L        B  ^  D 

WkssA^y.  X  X  M, 

D      3B  +  D 
«  L'       B  +  D  W 

Sii  =A,-k  X  X  

D       iB  -r  U  k 


(24) 


I, 


This  formula  is  supposed  to  be  employed  in  the  following 

way :  A  study  of  strength  for  a  choice  of  dimensions  and  of 
cross  section  of  girder  is  to  be  made,  and  thi  .^M.:i•.■.  of  the 
longiliidinal  structure  is  found  .\ccordiiig  to  ttjU^linn  iJ-p 
the  constant  .  («  may  be  r  j  n  ,  '  which  has  the  character  01 
a  fundamental  constant.  I  lie  variation  of  t<s  is  then  to  be 
undertaken  according  to  equation  (24)  for  further  examina- 
tion. An  analysis  showed  that  the  mistakes  thus  made  arc 
unimportant,  in  case  L/D  does  not  get  too  low;  and  that 
happened  only  because  the  hull  was  to  be  made  stronger,  on 
account  of  the  local  stresses,  than  the  longitudinal  strength 
required. 

It  has  often  been  alHnncd  that  the  hiRucnce  of  I  is  another 
hnportant  ftni  for  a  aMp  at  sea  (namely,  taking  into  con* 
flideration  the  forces  of  inertia),  as  it  is  stated  by  the  formula 

of  bending,  enlarged  by  .Mcxander;  a*,  for  instance,  Read:' 
but  these  examinations  arc  yet  too  unsystematic  and  unre- 
lated to  permit  a  conclusion. 

The  weight  of  the  transverse  struelnre,  ?<-!.  ili  ^^  rii  i  permit 
such  .analysis;  above  all,  because  .1  a  c.it  deal  of  very 

many  ilitiercnt  structural  arrangements  bvlong  to  it,  the 
weight  of  which  varies  according  to  quite  different  laws 
There  are  to  be  included  in  the  transverse  slnieiure  the 
frames,  floors,  web  frames,  hold  beams,  side  stringers  ( in 
case  these  are  titled  to  assist  the  transverse  structure),  the 
Stiilcners  of  longitudinal  and  transverse  bulkheads,  beams,  etc. 

As  yet  nothing  is  known  abont  the  dependence  of  the  trans' 
verse  stmeture  on  the  dlmensjons  (fundamenial  variables). 


iMMiii  df  J*. 


hmWiiMmi  Ifavd  AnMmis, 


lias. 


1. 
Its. 
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l~h<.'  vxaiiunatiofis  underiaken  by  Bruhn,*  who  treated  the 
problem  of  triiii»«erM  strcnglli  wcording  to  the  theories  of 
ilie  Halian  engineer  Cana^Saaio,  do  not  e*eii  show  liow  the 
tnmterw  bcndiiiK  mMMHt  and  the  f  undaaiental  variablee  wt 
Mid  react  upon  each  olher. 

To  lake  a  scneral  ciMe.  «r  imagine  a  «ectUm  of  a  steamer 
with  several  decks,  of  the  length  I.  ctit  off  io  the  vicinity  of 
the  ^lid^hi^>  section  (see  Fig,  2).  Then  different  exterior 
forees — presstire  on  the  bottom  and  sides  by  cargo  (or  the 
weight  of  parts  ni  ilvj  iii.irhmcTv  j.  hydrostatic  pressure,  the 
weight  of  the  striictun  pr>^nn  in  the  respective  cross  section 
sirme  other  lum  ■■  '  .  i<i<  s  will  act  upon  it.  The  princi- 
pal systeiii  *  statically  dttiiiais.ed.  will  be  formed  then  by  that 
part  of  the  cross  section  which  remains  after  the  beams  (the 
so-called  supernumerary  struts)  have  been  removed.  To  keep 
the  former  strength,  instead  of  the  removed  beam«,  some 
■tnicturrit  items  (see  Fig.  3)  arc  to  be  fixed,  which  introduce 
fOFCCS,    r  f  irccs  and  moments,  if  a  solid  fastening  exists,  by 

•tfong  beam  Icnceai  (See  Fig.  4:  both  ficuns  are  uken  from 
a  tank  tleaaNr.) 

First  considering  the  moment  of  the  exterior  fofces  for 
every  point  of  the  principal  system,  it  is  necessary  to  state 
what  are  the  conditions  for  the  development  of  the  greatest 
bending  moment.  Bin  it  is  impossible  to  give  general  state- 
ments, authentic  for  all  cases  and  types  of  ships,  etc.  It 
depends  on  the  character  of  the  cargo,  on  the  situation  and 
mimber  of  the  tongitndma]  bultdieadi.  on  ih«  ahtp't  condition 


CULA   

>  W  i>  iii*> 

m,  t. 

■^V  in  dock.  ::.  L.ilin  or  in  rough  water  (cf.  Rruhn),  HerC 
one  case  may  be  talccn  arbitrarily,  and  the  bending 
may  be  derived  for  It ;  for  instance,  a  ateaiacr  carryicg  oil  in 
built,  with  a  croai  leciion  Ulce  Fig.  9.  The  croii  iccliaa  nay 
lie  filled  with  water  baliasi;  and  the  dtsft— according -Id  the 
sitnation  of  tlie  croia  acction  in  the  trough  of  the  aea^HBagp 
be  h'.  The  moment  acting  on  the  floor  in  the  point  B  la  about 
y  y  I 

U  =    (A     X  B*  X  A  -\- 

8 

>  X  ' 

«■  X  ft.)  +  (*■  (3*.  +  *)  -  (*•)•) 

6 

7  X  f  S  X  B 

—  AXttX  xa'xA"  (as) 

S  a 

S  is  to  be  supposed  to  equal  the  thfa4  part  of  the  dUfefcnce 

between  weight  and  displacement : 

y  X  I 

S  85   I  (A  X     X  *  +  6  X  *.)  -  A  X  i*  X  *'| 

  3  (j6) 

*  TranMctian<  Innilution  Suva  .\i.hitri  tv,  itnt,  p»g»  Ifl,  nd  liM. 
pare  Its. 

*Coafare  iJie  caiit|ict«nl  IrcatiKa  f*n  bridge  buU^llnic 


MC.  3.  FtC. 

Besides  the  values  already  ixi>Uiiied,  in  Fig.  S,  in  (25) 
and  (36) : 
y  means  the  specific  gravity  of  water. 
0i.  0,  mean  the  coeffH  ietiiia  6f  midsbip  (ection  up  to  the  mam 

deck  and  to  the  draft  h'.  ■ 

i;  and  i,  are  coefficients,  being  near^  uni^  (and  may  be 
calculated  exactly). 


At  a  standard  wave,  for 


in  case  if  is  the  original  draft.  But  it  is  easily  proved  that  this 
value  docs  not  characterize  the  tnaxianmi  bending  moment  at 
all;  on  the  contrary,  it  agrees  with  the  value  of  A',  which  is 
to  be  caleniated  by  the  relation 

«  .1/ 

 =0  (a?) 

•  A' 

It  reanlis  from  equations  (as)  to  (37).  at  all  events,  that  a 

nee  may  lie  derived  from  the  dimensHMIt. 

iTo  bt  Confluded.) 


American  Warslilp  CoastracHon. 

The  decided  falling  off  in  warship  construction  in  the 
I'nited  States  during  the  past  four  -.i-.irt-  I^  >l,.irly  --tti  .wi  in 
the  lulluwinv  tabic,  which  gives  in  each  uistance  the  vessels 
ander^conatmction  on  July  i: 

1904.  1905.  1906.  1907.  1908. 
Battleship*    13     ij      9      s  4 

Armored  cruiser*   11       <)       8       3  i 

Protected  cruisers   a  j       j  i 

Gunboats    2        a  .> 

Torpedo  craft   $       a      ..  5 

Sufainarinea   4      4  7 

The  diiplaecmcnt  imdcr  constructioo.  exchidintt  the  suh- 
marines,  has  fallen  off  from  344,^  tons  in  1904  to  31J.845 
tons  in  tgos,  asi4lo6  ton*  hi  1906^  137.900  tons  in  1907.  and 
9Di7jo  tons  in  19P& 
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Speed  Trial*  of  the  Lusilanla. 

One  of  the  paiKTS  before  the  Institiuidn  of  N.iv.il 
.•\rchitect><  in  .Xpril  is  Inrinf;  republishetl  this  ni<jnih 
(conchxled  front  July)  in  the  shape  of  a  discnssion  of 
the  speeil  trials  and  service  [icrfonnancc  of  the  Cimanl 
steamer  J.iisiliin'ui.  This  is  particularly  aprojxj^  at  the 
present  moment,  when  l)oth  the  Lusilaiiia  and  the 
Maiirctania  are  making  new  reconis  on  almost  every 
trip. 

In  the  latter  half  of  May,  the  Lusitaitia  ran  across 
the  .\tlantic  by  wliat  is  known  as  the  lonp  route,  in 
four  days  20  hours  anrl  J2  minute-.,  the  averajjie  s|K-cd 
l>eiiiK  knots.    During  the  four  full  days  n(  this 

trip  the  sm.illest  daily  run  was  (>2J  nautical  miles,  while 
the  isTeatcst.  d^j  miles,  was  a  record,  beating  by  5 
utiles  the  ])revious  reconl  <lay's  nm.  made  by  the  same 
ship.  .\  trip  duritif;  the  last  week  of  May  by  the 
Miiitrctaiiia.  in  which  one  proin-ller  of  the  four  was 
Mscless.  slmwed  nn  even  nmrc  remarkable  roiilt  in  that 
the  average  s|>eed.  thus  crippled,  was  no  less  than  24.''4 


knots.  These  runs  have,  it  is  repnrte<l.  matle  the  ships 
eliRiblc  for  the  British  government  subsidy,  which  was 
dependent  uptin  a  sustained  round-trip  speed  of  24^/2 
knots. 

In  the  first  half  of  June,  the  Ltisittiiiia  made  another 
record-brcakinjf  trip,  during  which  the  lonj;  route  of 
2.8<)0  nautical  miles  was  covered  iti  four  days  20  hours 
and  8  minutes,  the  average  sjK'cd  for  the  entire  trij) 
having  been  24.88  knots.  The  best  day's  run  during 
this  tri]i  w.»s  (141  nautical  miles,  the  actual  steaming 
period  having  been  25  hours  Ui  minutes  (this  varia- 
tirai  from  the  24  hours  in  a  "land"  day  having  been 
catised  by  the  difTercncc  in  longitiitlc  between  the 
points  of  departure  and  conclusion  of  the  day's  run). 
The  s|K-ed  for  this  day  figuretl  out  at  25.37  knots. 

(ht  her  next  wcstwanl  trip,  cntiing  July  10.  the 
LiisHoniti  covered  2,8<ji  miles  in  four  days  K)  hours 
an<l  3(1  minutes,  the  average  specti  having  been  25.01 
knots.  ( )ne  day's  nm  of  r>43  nautical  miles  accounts 
for  a  sj)eed  during  that  day  of  25.45  knots. 

Thc'.e  ships  are  exciting  such  intense  interest  in  all 
quarters  by  reason  of  their  great  size,  suinrrior  ap- 
pointments an<l  especially  of  their  high  speed,  that  the 
paper  before  the  Institution  will  be  read  with  much  in- 
terest wherever  it  is  seen. 


The  Brazilian  Battleship*. 

Cotiintetit  has  In-en  rife  during  the  pa>t  few  weeks 
regarding  the  three  lirazilian  battleshi(>s  under  con- 
struction in  England  by  the  Klswick  Works  ami 
X'ickers.  Sons  &  Maxim,  l.ttl.  It  has  been  stated,  and 
v<KiferousIy  denied,  that  the  ultimate  destination  of 
these  ships  was  Tokyo,  and  that  the  probabilities  were 
>troiig  against  their  ever  flying  the  green  and  gold 
emblem  of  I'razil.  Such  a  sale  of  ships  under  con- 
struction would  be  by  no  means  novel:  for  in  1897 
lirazil  Mild  twii  cruisers  to  the  I'nitetl  States;  in  1903 
.•\rgentina  sold  two  armored  cruisers  to  Jai>an :  in 
'f'v5  Japan  iM^ught  from  Chile,  through  H;cuadi)r.  the 
first  protectetl  cruiser  ever  built:  in  11J03  Mritain  pur- 
ch'ised  from  C'hilc  two  battleships  then  nearly  coni- 
|)lcteil :  and  it  is  said  that  within  the  past  few  weeks 
Itrazil  has  actually  sold  to  Japan  one  of  the  torpedo 
lioats  forming  |»art  i>f  the  program  of  twenty-seven 
ships  ordered  more  than  a  year  ago. 

Ititercst  naturally  centers,  not  only  in  the  ships  them- 
selves, but  in  tlie  sudden  disturbance  of  the  balance  of 
naval  power  which  would  result  should  these  vessels 
be  transferred  to  Japan  after  having  been  almost  com- 
pletetl  for  another  nation.  It  may  be  rentarked  that 
the  battleship  strength  of  the  Japanese  navy,  in- 
chiding  shijjs  built  and  building,  covers  eiglitecn  ves- 
sels, with  an  aggregate  brc>ad>ide  lire  of  ^4.1)20  |>ouiuls 
(nothing  tuiiler  4-iiicli  gims  being  cotnitedl.  The 
three  lirazilian  Kittlcships  have  between  them  a  broad- 
si<le  fire  of  jfi.Sjo  p<<unds.  which  would  represent  an 
increai-e  to  the  Japanese  broatlsidc  of  31.6  percent. 
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Japanese  interests  are  wholly  in  l3»t  Pftcific,  and  here 

tlicv  lirilsli  lip  ajjaittsl  no  one  more  -troiijjly  or  more 
insi-tc-ntly  tlian  agaiii^it  the  L'nitod  States.  Tlic  present 
fleet  oi  sixteen  American  battlestiips  now  travcri^ing 
the  Pacific  Oit  a  crnise,  which  has  excited  world-wide 
attention,  has  an  ai^egate  broadside  lire  of  87,010 
pounds,  or  onl\  sliijhtly  j;reater  than  the  present  Jap- 
anese %ures.  The  disturbance  of  tlie  balance  of  power 
in  the  Pacific  by  the  sudden  addition  of  these  three 
ships  to  tile  Japanese  navy  wouhl  tini-  ?:<•  '.n;. 
:>tartlin|g.  It  is  true  that  the  American  navy  includes 
thirteen  odier  battleships,  with  an  aggrtgate  broadside 
fire  of  79,535  poiitidN,  hti*  th(-^e  rirr  iii  t  1:1  tin-  ^]«)t. 
Four  of  them  are  lotaily  unc')iiiplete<i  and  ihree  others 
are  undergoing  extensive  refits. 

Regarding  llie  sliips  themselves,  con.sidorahie  se- 
crecy lias  been  maintained,  and  such  reports  as  have 
ct>me  out  differ  materially  on  important  points.  From 
be^t  information,  however,  each  ship  appears  to  he  of 
19,250  tons  and  21  Icnots.  The  main  battcr\,  is  given 
as  twcl'.r  ij  iikIi  rifles,  mounted  in  pairs  in  six  tur- 
rets, four  turrct.s  \xing  on  the  center  line  and  one  on 
either  beam:  this  gives  ten  ^ns  in  broadside.  The 
secondary  hatterv  is  t;rveti  as  iweniy-tsvo  4.7-ineh  guns. 
The  aggregate  bruadside  fire  figures  out  at  8,940 
[jounds.  This  compares  with  f\Soo  pounds  for  the 
Dreadnought,  7.234  jMninds  Uir  the  St.  I  'incenl.  7.000 
pcnmds  for  the  Satsium,  6.790  pounds  for  the  Danton, 
9.1J0  pounds  for  the  Delaware,  and  9^12  pounds  for 
the  Nassau. 

It  is  thus  seen  that,  with  the  exception  of  the  new 

-American  aiul  ("lennan  ships,  the  IVazilians  are  totally 
without  a  dose  competitor  with  r^ard  to  broadside 
fire.  Their  acqnisition  by  an)-  power  would  mean  an 

extremely  effective  addition  to  that  pri.\,r'  first  line 
of  defense,  and  the  uutcunie  will  be  awaited  with  much 
interest. 


The  ComMnation  »f  EnKines  and  Turt)ineft. 
For  a  long  time  it  has  been  recognized  that  the  steam 
turbine  could  nse  expansion  ratios  far  beyond  the  limits 

of  econoniioal  i>()eration  in  ])istoii  engines.  Tili^  docs 
nut  mean  that  tlie  latter  cannot  be  ntadc  tu  expand  the 
steam  down  to  as  low  a  pressure  as  may  be  reached 
by  the  turbine;  but  it  doe>  mean  thai  were  such  an  en- 
gine designed  atld  built,  the  size  and  weight  of  the 
l((w-])ressure  cylinder  would  be  so  excessive  as  to  pre- 
elude  all  pcMisibility  of  its  being  put  cunmu'rcialty  into 
satisfactory  use.  Xot  only  this,  but  the  imnicn-e  sur- 
face thtia  formed  would,  unkss  extraordinarr  precau- 
tions were  taken,  give  rise  to  a  very  great  amount  of 
cylinder  condensation — the  one  source  of  greatest  loss 
in  il  <  II]  rratinn  of  the  piston  engine.  I'.y  proper  ar- 
r.9iigcnieiit,  huwever,  uf  the  lurbine-drum  tliameter, 
and  the  passages  between  the  blade«,  aceommo<lation 
can  he  made  to  fit  a  suitable  s])ecd  of  rotation  to  the 
natural  velocity  ut  flow  of  die  steani  at  tlieae  low  pres- 


sures, and  advantage  taken  of  much  of  the  great 

energy  available  from  the  steam  i^i  evpauding  through 
the  la^t  t\\<'  or  three  inches  of  vacuum. 

This  ])eculiarity  of  the  turbine  was  perhaps  never 
more  strikingly  illustrated  than  on  the  westward  pas^ 
sage  of  the  steamship  Mauretmia  at  the  end  of  ^fay. 
.\s  staled  ill  another  column,  the  ship  made  on  this 
trip  a  new  record  of  635  nautical  ntile»  in  one  steaming 
rlay,  and  maintained  an  average  $peed  over  a  course  of 
-'  S'Hy  miles  of  2.\.(y.\  knots.  This  achievement  was 
widely  heralded  as  a  great  marvel,  due  to  tlie  fact  that 
it  was  made  with  three,  instead  of  the  four,  propellers 
with  which  the  .ship  is  ordinarily  drivri'..  1  no  -  f  tVe 
high-pressure  pro|H;llcrs  being  temporal  .ly  ^ui  com- 
mission. The  steam,  of  course,  was  jiassed  through 
simply  one  high -pressure  turbine,  and  from  this  one 
to  the  two  low-pressure  turbines.  The  expansion  was 
carried  out  to  a  very  high  degrti..  ,iin:  such  is  the  re- 
markable atlaptabilily  of  the  ttirbine  to  balaiKe  itself 
against  whatever  work  may  be  placet!  upon  it,  that  die 
total  power  develo|)e<l  in  the  three  turbines,  using  a|>- 
pruxiniately  tlic  same  amount  of  steam  as  had  pre- 
viously been  used  in  four,  could  not  have  been  far  dif- 
fercnt  from  the  max^nmin  ordinarily  obiaine<l  with  all 
four  engines  under  operation.  This  fact,  involving  die 
Utilization  of  the  last  few  pounds  of  pressure  above  a 
vacuum,  accounts  theoretically  for  what,  luuler  any 
circtinistances,  must  be  considered  a  remarkable  per- 
fonriance. 

The  last  of  the  papers  which  we  shall  publish,  read 
in  April  before  the  Institution  of  Maval  Architects,  ap- 
pears in  this  number;  and  is  concerned  with  the  ado]>- 
tion  ot  steam  turbines  for  the  utilization  of  these  low 
pressures,  after  the  steam  has  been  previously  passed 
through  higli-|)resr-ui  I  eiii;iiu  s  of  the  reciprocating 
type.  The  main  advatitage  of  the  combination  lies  in 
the  ready  adaptability  of  the  piston  engine  to  maneu- 
vering, an<l  more  particularly  to  reversing. 

Que  imporlanl  jujint  in  this  coiuiection  is  the  fact  that 
turbines  may  be  fitted  to  take  up  their  burden  at  a 
pressure  as  low  as  that  at  which  a  piston  engine  is 
ready  to  discard  the  steam.  This  wo«M  inv.ilvc  no 
increase  in  the  consumption  of  fuel;  the  only  charge 
against  it  would  be  that  of  carrying  the  extra  weight 
of  the  turbine  and  it*  accessories.   If  to  offset  this, 

while  maintaiiiitig  the  sa'iie  shij)  -peed  a>  before,  we 
decrease  the  size  uf  both  engine  and  turbine,  making 
the  combination  equal  in  power  to  the  former  piston 
engine  alone,  we  may  thereby  decrease  the  coal  011- 
siiinptioti  a-  conipareil  with  (irevion-  figures  and  prwr 
pel  our  shi])  more  ecotioniically  from  this  point  of 
view  than  Ix-forc.  The  whole  r|ue>ti<'n  is  a  commercial 
one.  cnnsi-iting  of  the  balancing  of  im]>roved  speed  or 
coal  consumption,  or  both,  against  increased  cost  of 
installation  and  consopuntly  increased  fixed  charges. 
It  is  a  very  interesting  )>ropr)sition,  and  the  two  or 
three  important  installations  at  present  tinder  way'will 
be  cUwcly  watched  by  engineers. 
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The  Bnrain  of  Construction  and  Repair,  Kavy  Department, 
reports  the  following  percentages  of  completion  of  vcsiels  for 
the  United  States  navjr : 
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lataraatlonal  Yacht  Race  in  Honor  of  Colambna. 

Spain  intrfid*  t<>  ronimcmorate  the  jd  of  AuRust  next,  the 
annivl  r^aI  v  ,,i  :lu  .li ;  uiliiio  from  Palos  of  the  ^hi;)S  Santa 
Mann,  I.a  i  'liHa  uiul  j'.ij  .N  i>iii,  by  yacht  races,  wtiu  h.  starting 
friini  that  (xnt,  «iU  make  the  lirst  staije  of  the  vm^^ie  which 
was  made  tiy  l.'i/liimliu-.  The  races  will  be  from  I'alos.  whence 
Cohiinbus  set  sail,  to  the  Canaries.  The  distance  it  TOO  nileti 
reqtiirinK  several  days'  navigation. 

This  year,  by  a  happy  coincidence,  high  water  is  at  6  o'clock 
in  the  momkv  on  the  jd  of  Angnu  (this  being  the  day  and 
hour  that,  415  jwart  tfo,  the  S*nla  Maria.  Pimta  and  ATtna 
set  *ail  at  high  water),  wUcb  will  be  taken  advaatagv  of  tliii 
anniverMty  Iqr  tlw  Aneriean-Spaniih  jrachtt  to  perform  the 
firct  part  of  the  jcvmey  Columbu*  made  in  149J.  The  Mayor 
of  Puerto  Palos  has  arranged  that  the  first  «ailing  yacht  to 
arrive  shall  am  lii  1  .it  ili.  r.ii..>  tpi.-n ,  lie.irinv'  '  aM,  and  that 
those  arrivint!  l.Tlcr  sluill  .iii.  li'ir  up  >l n am.  in  the  order  of 
their  arrival  ;  so  that  on  tin  I'l  mi  :lie  v(  v^i-N  which 

kball  take  part  in  the  rcgaiia  shall  pat.'v  over  the  exact  spot 
from  which  Cblnrnbaa'  caravcb  sailed. 


ENGINEERING  SPECIALTIES. 

Lubrication  of  Marine  Bnitincs. 

No  OtlliT  litrr  111  in.llilli  r;.  ;Klll.ii:il  -  ])l'.re  lanfill  Slid 
Mientific  lnliriciUMU  litan  llial  .  iii  li.  .aril  a  ".leiii  ^u  .(iiuhii) 
Here  troubles  from  overhcaiiMl  ,.r  -.-.irril  lieannt's  are  ■.carcely 
excused  under  any  circumstani  e«,  while  at  the  same  time  tliere 
is  ilcmanded  the  bi;:h.  ~(  'Uvn  ■  .if  cleanliness.  rff'K'ieiu-y  and 
economy.  The  lubrication  of  machinery  is,  in  the  first  place, 
really  a  greasing  proixnition.  It  h  grease  that  is  needed 
between  the  surfaces  of  a  journal  at  d  its  hearings:  and  oil  has 
never  been  anythiitg  die  than  a  means  for  carrying  the  grease 
globules  where  they  are  needed.  Why  not,  then,  diaeard  oil 
and  use  ordinary  greaae?  Simply  because  ordimiy  grease 
contains  etdialances  which  in  time  gnm  np  the  cap  and  bearing 
and  ctit  die  journal 

Keystone  grcaiOi*  however,  it  eald  to  be  ntlerly  atid  abso- 
hNcly  different  from  any  other  Inbrleating  grease  on  the 
market.  In  the  first  place  it  is  absolutely  free  from  resin, 
reiinuous  oils,  talc.  asbcMos,  beeswax,  soapstone  or  any  other 
of  the  adahctnts  commonly  nied  in  other  greases  lo  give 

*  KtyMsat  Latriliaa  Cwpmy.  FblliMaMi.  Pa. 


aftifidal  body.  It  ia  a  pan^  dean  petroleum  prodnct,  1 
ing  nothing  but  grease  ghAolca  in  their  moat  perf^  form. 
It  M  a  lubricating  grease  that  needs  no  wasteful  carrying 

agency,  as  is  true  of  grease  in  f>iU,  nor  dues  it  need  help  of  any 
kind  to  enable  it  to  maintain  a  greasing  tiltn.  no  matter  what 
the  tt  tniH  r.(l::re  nr  prt  ^siin 

Ueiiik!  a  jjiirely  inmeral  jiri-iluv-l  this  urease  cnntains  no 
strarinc  .\nima!  i>ils  and  greases  always  conlam  slearine; 
and  uheri  Ihev  are  nsoil  for  luliricating  pisten  ruds.  valve 
srrms.  si.'.im  chests,  it  sieam  cylinders,  a  chemical  action  is 
inevitahle,  which  pr<aluces  stearic  acid  This  i>  very  iictive, 
attacking  iron  reatlily.  ai  il  even  e<i|:per  .\  sample  of  Kc)^ 
stone  grease  aiialy.red  liy  U  ill:ani  Oamp  &  Sons'  chemist  was 
found  to  le  emircly  free  from  all  deleterious  substances,  such 
u  would  cause  dccotnposition  of  the  grease  or  would  have 
any  detrimental  effect*  upon  metal  surfaces. 

A  favorite  method  of  applying  greases  is  to  place  them  in 
contact  with  the  bearing,  and  depend  upon  the  beat  of  friction 
to  melt  the  grease  and  cause  it  to  flow  upon  the  bearing.  In 
other  words,  the  bearing  must  always  be  hot  enough  to  melt 
ihe  L:f  .ise  Keystone  grease  docs  not  change  consistency 
under  anv   variasi^n  of  temperature  up  to  degrees  F, 

i  his  tiuaTi^  that  ,i.ltl  weather  doe^  n- 't  himler  its  flow .  luir 
ih'i  s  heat  laii-e  i!  to  tlow  s\  astelnll;. .  Il  is  maile  in  eight  ilif- 
fercMt  deiisitie-,  ranging  frnm  a  liquirl  suitable  for  fine  high- 
speed service  to  a  solid  that  will  maintain  a  greasing  lllm 
under  the  heaviest  known  pressures.  These  heavier  grades  are 
all  applied  by  means  of  especially  designe<l  pressure  cups. 


Cafjficiant  of  F'rlction 


which  are  automatically  or  hand  regulated  as  desired,  and  in 
either  case  the  flow  is  uniform  and  certain.  The  fluid  grades 
are  applied  very  much  OS  Is  Ordinary  heavy  oil,  bM  nmdi  less 

is  reipiire<l 

The  IrSricaliiiK  elheieii,  _\  ..f  an  oil  OT  gTcaSC  i*  inrlicaieil  h.v 
the  cuethcicn!  of  trictn'ii  i.-htaiiied  with  its  lise  U|n  m  a  -.■a:Hl.-iril 
testing  machine.  The  eanl  sh<p\\^  tlie  i. -.iive-  putteW.  iri  m  tiie 
tests  of  lubricants  conducted  by  the  Cramp  Company.   It  will 
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be  s«cn  that  the  curve  plotted  from  the  result*  of  the  te»t  on 
Keystone  grease  falh  murh  lower  than  that  of  any  of  the 
other  lubricattis  tt'sird.  The  average  cueAicients  uf  friction 
of  the  iliflftTfiit  lubricants  were  as  follows':  "Well-known" 
grease,  0.007;  engine  oil,  0.0053;  spindle  oil,  o.0O47i  Keystone 
grease,  aooj^. 


OddeMe  Pump*. 

Uf  lliv  many  ilistiiiguishing  features  of  this  pump,  produced 
li\  the  Oibli-ssr  Pump  Coni|>any.  47  Victoria  street,  London. 
S.  \V.,  the  most  striking  is  the  great  simplicity  of  the  valve 
gear.  1  he  pump  has  nor.e  of  the  links,  lever>.  rockshafts  and 
external  wearing  pans  of  the  ordinary  dupl<>x  pumps,  the 
valves  lieing  aciu.iied  by  means  of  a  very  simple  patented 
device  consisting  of  an  inchncd  slipper  engaging  in  an  in- 
dined  slot  in  a  block  partaking  of  the  same  motion  as  the 
piston  rtxl  .N'o  srlting  of  the  vaUcs  is  rwiuired;  Ihey  can  be 
taken  out  and  examined  without  the  possibility  of  not  being 
properly  replaced,  and  there  are  no  nuts  requiring  accurate 
adjustment  or  that  can  get  loo5c.  As  there  are  no  external 
wearing  parti  whatever,  the  whole  of  the  lubrication  can  be 
most  effectively  carried  out  by  means  of  a  lubricator  on  the 
steam  pipe. 

Another  point  of  particular  interest  in  the  Oddesse  pump 
is  the  means  employed  lor  bringing  the  piston  to  rest  at  the 
end  of  the  stroke.  In  all  ordinary  duplex  pumps  the  piston 
is  allowed  to  pass  over  the  exhaust  (Kirts.  thus  cushioning  the 
exhaust  sieani.  This  inelhod  however,  has  ihr  great  <lraw- 
back  of  being  incapable  of  alteration  for  various  speeds  and 


pressure».  Hence  the  chief  cause  of  short  stroking  at  low 
speeds  and  knocking  at  high  speeds.  Again,  when  the  pump  it 
run  at  anything  above  moderate  speeds,  the  compression  of 
the  exhaust  steam  at  the  end  of  the  stroke  causes  a  recoil 
of  the  reciprocating  parts,  which  naturally  results  in  a  ham- 
mering action  on  the  pump  valves.  In  this  pump  the  steam 
can  be  cut  off  at  any  point  during  the  stroke,  and  the  piston 
is  brought  quietly  to  rest  by  means  of  the  fall  of  pressure  in 
the  cylinder,  thus  rendering  a  recoil  of  the  reciprocating  parts 


365 


and  short  stroking  impossible,  no  matter  what  speed  and 
against  what  pressure  the  pump  may  be  running. 

Owing  10  the  simplicity  of  the  valve  motion,  the  expansion 
valves  can  l>c  fitted  very  simply  without  the  use  of  any  levers, 
glands  or  joint  pins,  so  that  the  Oddesse  gear  with  cut-off 
valves  remains  far  less  complicated  and  more  durable  than 
the  ordinary  duplex  gear  without  them.  The  point  at  which 
the  steam  is  cut  off  is  regulated  by  means  of  handles  placed 
■Ml  cither  side  of  the  valve  chest,  and  in  the  larger  sized  pumps 
the  expansion  valves  are  automatically  controlled  by  the 
slightest  variations  in  the  length  of  stroke  made.  Tbese 
cut-off  valves  enable  the  pump  to  run  at  enormously  high 
speeds  without  the  slightest  danger  of  any  knocking  of  the 
piston  or  hammering  of  the  pump  valves,  and  it  is  this  that 
makes  this  pump  so  serviceable  on  board  ship  as  a  ballast, 
bilge  or  fire  pump. 


Tantalum  Lamp*. 

A  new  type  of  wire  filament  lamp  has  been  placed  on  the 
market  by  Siemens  Bros.  Dynamo  Works,  Ltd.,  London,  who 
are  introducing  a  35-volt  tantalum  lamp,  for  use  with  auto- 
matic transformers  and  on  low  voltage  circuits  generally.  The 
lamps  can  be  btirned  in  any  position. 

The  new  lamp  is  for  voltages  of  24  or  25.  and  is  supplied 
ill  S  i>r  16  caiKllepower.  Like  all  other  types  of  tantalum 
lamps  the  filament  is  very  strong;  the  25-volt  tantalum  lamp 
may  be  used  for  train  lighting  and  private  house  installations, 
especially  in  connection  with  small  transformers.  The  hulb 
is  smaller  than  that  of  the  ordinary  carbon  filament  lamp, 
but  similar  in  shape. 

These  lamps  have  been  supplied  to  all  the  ships  of  the 
Hamburg-.American  Line,  and  it  is  said  that  on  the  Graf 
H'atdcrscf  one  dynamo  is  sufficient  for  the  lighting,  where 
three  were  previously  used.  Tantalum  lamps  are  also  in  use 
on  Ihr  l.usilania  of  the  Cunard  Line. 


A  Powerful  (Usollne  Blow  Torch. 

The  "Imp"  torch  is  a  patented  device  which,  it  is  said,  will 
do  as  much  work  as  most  of  the  larger  torches,  with  the  advan- 
tage of  compactness,  simplicity  and  cheapness.  It  is  entirely 
automatic  in  operation,  has  no  pump  or  valve,  needs  no 
tools,  starts  with  a  match  and  gives  a  perfectly  clean,  power- 
ful Bunsen  f^ame  for  over  two  hours  on  four  ounces  of  gaso- 
line. The  corrugated  neck  increases  the  heating  surface  to 
such  an  exieni  that  the  flame  of  a  match  easily  generates  gas 
enough  for  starting,  after  which  the  mixing  tube  renders 
further  attention  unnecessary. 

The  "Imp"  is  designed  for  electricians,  automobilists,  the 
handy  man  and  anyone  who  wants  intense,  clean  heat,  cheaply 
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and  quickly.  Il  i'>  mailr  liy  the  Frank  Mosshcrg  Company. 
Aldcboro,  Mast. 


Matnaliuni. 


An  alloy  cnnsivtiiiK  mainly  <it  aliiniiniirii,  I  lit  uilh  a  Mitall 
prrreiiiaKc  of  niaKxi'^iDni'  ha«  Kii-n  ilrvtrUiiHil  in  (•i-rmany, 
and.  nil  account  of  s<iini'  rathi-r  rcniarkaMt-  qualilics.  has  been 
put  tn  various  uses.  It  is  l>cing  handled  in  the  I'nitcd  Stat<.'<< 
by  .Morris  R.  .Machol.  J.>  Park  Place.  \rw  York, 

The  alloy  i«  very  >liKlii1y  liKhier  than  aluminum,  ai:d  may 
be  usnl  either  cast,  drawn  or  rolled.  When  ea^t  in  dry  sand  the 
tensile  strength  is  said  to  be  (mm  lt<.cxx>  to  ji.uoo  pounds  per 
square  inch,  with  a  reduction  in  area  of  ji^  percent.  Cast  in 
iron  chills,  the  streiiKth  is  alwiut  4,000  iMimids  Kfi'ater  than 
in  dry  sand.  .\  tensile  '•irenKlh  of  as  much  .as  4^.500  pounds 
is  said  in  have  been  obtained  by  special  treatment.  Soft 
rolled  sheets  are  accredited  with  a  slreuKth  of  4.'.0CO  iiminds 
and  \$  percent  reduction  of  area;  haril  r<illed  sheets  with 
5^,000  pounds  and  3  |H.Toenl  re<luction  of  area.  Wire  drawn 
from  this  alloy  is  given  41.000  pounds  and  10  percent  reduction, 
while  5J.000  poumls  has  Iwcn  shown  when  the  raw  material 
was  foriied  l:ef«rrc  drawinii.  When  mafinalium  contains  less 
than  a  certain  perveniaKV  of  aluminum  it  cannot  Ik-  rolled, 
but  can  readily  lie  drawn.  In  such  case  a  bar  has  been  shown 
to  give  <>o.ooo  p<iurds  per  square  inch  tensile  streniilh  and  a 
tube  74000  pounds. 

The  metal  is  very  close-grained.  thu»  facilitating  polishing. 
Il  can  be  turned  at  very  high  s|H-ed  in  a  lathe,  and  will  readily 
hold  lacquer  for  pidishing  or  etching.  It  is  hard,  but  when 
annealed  may  be  made  so  ductile  that  it  can  I  e  rolled  or 
beaten  like  silver.  Il  is  said  to  l>r  practically  inqiervioHS  to 
the  action  of  nio'^t  .icids  and  salt  water,  and  as  such  Iq  be 
peculiarly  lilted  for  u.se  in  ship  work  and  elsewhere,  where  il 
is  necessar)-  to  resist  corrrtsion. 

.Among  the  numerous  articles  which  ha\'e  been  made  of 
maKi'alium  might  be  mentioned  |>arts  of  delicate  and  r»ther 
machinery ;  steam  and  water  valves :  optical  instruments,  ami 
various  parts  of  automobiles,  bicycles  and  gasoline  engines, 
such  particularly  as  engine  bases,  etc. 


Vanadluin  Sicel. 

Much  interest  was  manifesuil  in  a  recent  exhibit  by  the 
Vanadium  Sales  Coiupany,  of  Pillsburg,  Pa.,  of  vaiuidinm 
products.  The  variety  of  the  specimens  was  eonsider.ible. 
including  ojx  n  hearth  and  crucible  steels  treaie^l  with  van,id- 


slerl  with  an  «|ual  pniportion  of  carbon.  The  forgings  take 
a  high  Uniih.  Its  |H>culiar  quality  to  resist  deterioration, 
arising  from  vibration,  strain  and  fatigue,  is  exempliticd  in 
the  service  of  a  la'rge  number  of  vanadium  steel  springs  now 
in  use.  A  locmnoiive  lender  truck  s|iring  cxhibiteil  had  been 
straightened  looco  times  under  much  greater  force  than 
would  ha\e  Ikcii  necessary  ti>  llalten  any  other  typs-  of  spring, 
and  this  without  any  permanent  set.  .Among  the  other  ex- 
hibits was  a  wheel  taken  from  umler  a  lix-oniotive  lender 
weighing  i4aooo  pounds,  this  wheel  having  run  Jl>M7>  miles 
and  showing  a  wear  of  hut  l/if>  inch  in  diameter.  The 
average  life  of  tht  regular  stind  wheel  is  only  a  little  more 
than  to.ooo  miles. 

.A  six-throw  crank  shaft  for  an  automobile  was  another 
item.  Still  another  exhibit  was  part  of  a  torpedo,  recently 
tested  with  gratifying  results.  Where  great  strength,  tough- 
ness and  power  of  resisting  shock  are  desired,  this  material 
seems  to  have  a  large  future  twfore  it. 


A  .Multipolar  Generator  .Set. 

The  Castle  type  dynamo  set  is  made  by  J.  II.  I  lolmes  &  Com- 
pany, Newcastle  on-Tyne,  the  dvTiamo  iK-ing  coupled  <lirect  to 
a  vertical  engine,  bi  ib  mi  the  one  betl|>late,  and  es|>eeially 
designed  for  use  on  shiplxiard.  The  engine  is  of  the  slow- 
speed  type,  all  wearing  parts  having  large  surfaces  and  l»cing 
supplied  with  elliciint  Uibricali<in.  so  ihat  continuous  running 
involves  no  risk  of  healed  I  earin^ts.  The  moving  parts  are  »o 
balanced  as  to  run  without  vibration  or  excessive  wear. 


iliin,  vai;;iilii.'in  iron,  tnnadiiim  steel  castiii«»  .tihI  viiiMilium 
co|iper  and  bronxe,  of  considerable  hardness,  sireiigth  ami 
ductilitv. 

In  dri>p  forgings.  vanadium  steel  tlows  quite  readily  in  the 
die.  its  heat  ircatinent  being  very  simple.  N<i  more  trouble  is 
cx|>erienced  in  machining  it  than  is  met  with  in  the  ordinary 


.Steam  pressures  up  to  170  pounds  are  used.  In  many  case* 
a  siin|)le  engine  is  lilteil  I  ul  in  sfinie  rases  com|»>uiid  engines 
are  substituted,  running  at  the  same  s|H.-ed,  but  necessarily 
more  expensive  per  installatitMi. 

The  t.vpe  illnsiraU'il  i»  bnill  in  a  larve  variety  of  si^es. 
'mining  fri  rn  1.1  lo  1H5  kilowatts.  'I  he  range  in  s|min1  i» 
t'rom  450  10  .<ou  re\iilulioiis  per  niituile,  all  1  eing  designed  for 
im  volts.  The  smallvt  in  the  regular  list  has  a  cylinder  4 
iiielle>  in  diameler  by  i  inches  "tmke.  atiil  measures  complete 
4  feet  J  inches  in  leiicth.  iH  inches  in  wMlth  ard  .t  feel  4  inches 
in  height.  The  larn  »t  eniriiie  listeil  has  a  <j  iiich  cjlimler  with 
7  iiich  >-|roke.  ami  measure"-  complete  0  feet  8  inches  In  Icncth. 
2  feel  10  im-hes  in  width  and  <>  feel  9  inches  in  height. 
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TBCHNICAL  PUBLICATIONS. 

Lloyd's  Register  of  American  Yachu.  Si/c.  9  by  7  inches. 
PaKcs.  454-  Colond  ^atcs  (flajp),  4S-  N'cw  Yorit.  i||sS: 
Lloyc!**  Register  of  Shippins.  Price,  87. jo  Jjo/-). 

I  hf  sixih  .iniiual  \  .iliimi-  >Ii<i\v>  a  tnjilrriiil  mcrca'c  in  si,tc 
over  last  yt-ar,  ami  has  Uiiu  ihoriniKlily  rt  visol  in  all  particu- 
l.ir  .  ;  iHtially  ill  lh<i-c  relating  to  ihi-  en^;!iiis  i>f  the  rapullj- 
Kr.iwiiiK  lU<i  of  cnii->iiiK  lautiche>  i  here  are  listed  a  li'tal  ot 
,1.0-0  yai'hl-..  Iwilh  sail  ami  jHivur.  nwtuil  in  :he  L':iiteil  Slate 
Canada  and  the  VVfsl  Indies.  i\ith  a  inlal  i>i  some  .?,>nn  yaehi 
owner*.     The  color   plates   uive   j.oi.t   pneale   siiriiaU  of 

Amcfiean  yaclitttnen.  and  the  burgceii  of      yacht  cIuIm. 

One  of  ihe  mast  jniere»tine  fcuwre»  of  the  Imok,  a»  »bowmg 
tiic  growth  of  Ameriniii  yachting,  »  the  list  of  the  yacht  ctutis. 
The  ftr«t  American  Yacht  List,  pnbluhcd  in  1874  hy  the  late 
Krils  01«en,  listed  a  total  of  thirty-two  yacht  chibi.  and  Ihe 
greatest  number  lifted  prior  to  the  «stahK«hment  of  Llpyd's 
Register  of  .^merican  Yachts  \vas  alwnt  170.  Lloyd's  club  list 
ha*  Krowii  steadily  since  nntil  it  has  now  reached  a  tutal 

i>i  jiVi  cliil  -  I  in^  iiird  in  all  parts  nf  the  I'liileil  Slates  and 
lirilish  X.iiiii  .'liiiitica  Not  a  few  of  these  cluUs  have  been 
CStat>lishe*l  during  the  |»ast  winter. 

Thi-  Kreat  iiKre;i»e  is  made  np  in  three  ways:  firsl,  i>f  yaelit 
elulis  olaldi-ihod  in  new  Iru-alitie- ;  seot'tirt.  nf  new  elii'is  estah- 
tishcd  to  meet  the  rejent  growth  of  the  sport  in  localities 
where  many  cUilis  alreadi  exist  I  he  third  class  iii  ciulis.  a 
larue  line  and  disirilnued  in  all  partt.  of  tile  connlry,  i>  made 
up  nf  the  s.j-ealled  ■  pr.wer  boat,"  "motor  boat"  and  "lanneh"' 
clnbs,  oiganiMid  by  men  who  have  no  special  interest  in  the 
older  forms  of  yachting,  hut  arr  cnthusiaats  in  the  cause  of 
the  iiKnIern  power  boat 

British  Engineering  Standard*  Coded  Lists.  Vi>l-  \' 
Si?e,  K'i  by  II  inches      i  ;iv:i      1  sv\  s  Simetural 

Steel  for  Shipbuilding  and  Marine  Itoilcr-s  Steel  CastinKs  and 
Forging*  for  Marine  Purpeises.  Marine  Code  CMnpilcd  by 
James  Adamson.  l.«ndrMi.  iqnS:  Robert  Atkinson.  Price, 
as*,  net. 

Ihe  liritish  Standard  Marine  Cixle  is  designed  for  tin-  n>c 
of  HhipowruTs.  shij>s'  iiffirers.  shipbniblers.  marine  enifin*'ers 
aiKl  all  ilnivr  handling  nmrnie  material,  wbeilier  aduat  or 
ashore  The  latest  (blails  :n  all  the  various  matters  conimg 
within  the  scopi-  of  modern  marire  eiimneerinR  are  carefully 
and  systcmaticilly  <)ea'i  wi(h^  ard  a~  the  compiler  has  had  a 
long  experience  of  rctpiirritieiiis  for  >hips  \v"'.'  r  vrifious  eir- 
eum$taiu'i's.  lu  has  mcofporated  ilu-  resu'is  m  :i  m  si  con- 
vrnient  form  (or  ready  reference  by  every  one  whu&c  duty  or 
interest  lies  in  thc^  direction  of  shipping  and  ships,  sea  or 
river  navigation. 

The  eodc  is' divided  into  Mctinns.  and  the  index  itseif  h  a 
useful  compilation  for  general  service  1^  al]  those  whose  busi- 
ness is  connected  with  water-bnme  traHic.  The  ship  is  dealt 
with  in  a  treat  many  \arie<l  eirc^lnl•'lance^  of  location,  of 
sviiabilitj  )'•  7  carKoe>.  of  damaKc  ami  repairs,  nniler  eondi- 
lions  lUiived  from  experience.  iiuInilitiK  dr\-dockini:  and 
survcymn  necessities  or  n (|inreiiie:us  I  he  mnchmery  in  al! 
details  of  latest  equipment  of  turbine.  veatertu'>e  boilers, 
forced  draft.  Iinlraidic.  electrical,  refrigerating,  steering  gear 
and  deck  tna.binery  are  treated  f»Hy  (or  repaim  in  all  cases 
where  iound  necessary. 

In  additicm  to  the  propelling  machinery,  all  other  machines. 
Hich  a"  px'aporalnr*,  feed  water  fihcrs  and  feed-water  heaters, 
•re  also  ireateil  fully,  with  phrases  for  reporting  condition  of 
maichincry,  details,  repairs,  or  renewals  reiinirod;  also  onler- 
iiig  plirascs  for  material  connected  with  boiicrs  and  ma- 
chinery, whether  propcllitif  or  attKiliaiy.  The  piropeller  is 
de«1l  with  nnder  every  circumstance;  and  with  the  assistatice 
of  a  convenient  sketch,  a  shaft  c.in  he  ordcrmi  In  telegram  in 
full  detail,  or  dimen»io4is  continncd.  The  turbine  hai  a  sec- 


tion to  itself,  and  is  given  in  minute  particulars  for  all  classes 
of  repairs.  I'hv  diagram  for  the  location  of  turbine  units, 
together  with  the  phrases,  will  he  found  most  useful. 

Besides  the  marine  code,  this  votnme  contains  coded  list  of 
the  British  standard  (cciions.  and  specifications  for  stmctttn) 
steel  for  shipbuilding;  for  marine  lioilers,  ingot  steel  forging 
and  steel  castings  for  marine  puri>oses.  The  great  value  of  a 
t(oini  Index  in  -laving  time  and  temper  is  well  known;  this  has 
evidently  been  kc|it  in  view  by  the  compiler  of  the  code. 

Autogenous  Welding  of  Metals.  By  U  L.  Bcrnicr,  M.  £. 
Siie,  4^  by  6Kt  inches.  Pages,  43:  illn*tratiOns,  22.  Tht 
Bcifrr  .\Mer,  Xew  York.  193S,   Price.  $IjOO  (a/-). 

1  his  work  gives  a  detailed  description  of  the  v;iri'  tii  .uis 
einp!oye<l  for  oKtaininK  hiwh  temperatures  for  iIk  .w  lilni^;  of 
mi  ia'^  I  be  nvist  ci  nimoti  forms  of  aitjiar-ltus  :r  r  -h  11  ughly 
described,  and  an  .tceount  is  given  of  how  this  pftcess  has 
been  applied  commercially.  The  )>iH>k  gives  a  eiimp.iris m 
as  to  cost,  -suitability  for  various  kinds  of  work  and  ease  of 
liandling  of  the  variou*  types  of  blow  pip*  bunu-  --  in  use. 
The  three  important  burners  described  arc  the  oxyhydric 
burner,  using  oxygen  and  hydropen  :  the  oxyacetylcnc  burner, 
using  oxygen  and  acMylene.  and  the  oxygas  burner,  using 
oxygen  and  illitmniating  gas.  Comparison  is  made  hi  the 
ease  of  portable  welding  ipparaius  between  blow-pipes  using 
dissolved  acetylene  and  oxygen  and  hydrogen  and,  in  the  case 
of  stationary  welding  apparains,  between  oxyacctylene  Wow- 
pipe»  u«ii:k  aceli  lene  >upplud  by  a  generati>r,  and  the  oxyi(a« 
blow-pipe  In  both  eases  the  subject  is  thoroughly  discussed 
from  the  point  of  view  of  the  comparative  cost  prices  of  ihc 
two  systems  and  frcm  the  point  of  view  of  easiness  in 
'  ai  dl  ec  ai  d  apvlicalion,  Charts  arc  given  on  which  curves 
I'.Tve  been  jdolted  showing  the  total  c<isl  per  unit  distance  to 
weld  various  thtekuesses  of  metal  by  each  of  these  systems. 
The  curves  show  the  total  cost,  including  g*B  amd  workman- 
ship anrf  also  the  cost  in  gas  alone. 

The  Log  of  the  Blue  Dragon.  By  C,  C.  l.ynani,  M.  A. 
Si/e.  ii'  .-  by  •)i\t  inches.  Many  illustrations,  including  tnaps. 
flNford.  tncH:    Slatter      Rose'    Price.  6/    net  ($1.50  ne1>. 

The  marine  engineer  has  to  take  into  consideration  a  large 
number  of  conditions  not  immediately  concerned  with  the 
question  of  inachiner>.  and  in  consctjuence  has  a  closer  in- 
terest in  the  sailing  ship  titan  would  appear  at  first  sight. 
For  this  reason  we  make  no  apohigy  for  refcfring  bricDy  to 
a  new  (second)  edition  of  diis  work,  which  is  a  record  of 
nttmerous  cruises  in  a  small  boat  the  skipper  of  which  is  a 
well-known  amateur  sailor.  His  cruises  range  from  Oxford 
on  the  River  Thame',  arounti  the  south  coast  'if  r.iiglarid  and 
1i>  the  north  of  .Scotlatnl.  Uanger^-us  ami  difhcult  navigation 
is  eiit.iileil  in  •-iicb  a  trip,  and  the  logs  are  a  record  of  great 
in'ere-i  to  anyone  interested  even  remoteh  in  the  sea  and  in 
thing-  marine  Tlio^e  marine  engineers,  and  they  are  many, 
who  tlicinseUe-  revaril  >uiling  a-  a  useful  hobby  because  it 
brints  them  into  clo^e  touch  with'  the  conditions  in  which  their 
inventions  are  leAed.  will  find  the  book  full  of  faseinathig 

interest. 

The  Naval  Pocketbook  for  1908.  Kdited  by  (i  S  1.. 
Clowes  Si/e,  .I'  .,  by  5  in  In  I '.ii^e--.  fjgi.  .Numerous  dlus- 
traliims.  London.  i<>0Js .  U  i  backer  &  Company.  Creed 
Lane.  K.  (,'     I'l  1  i    -/6  net  iS-'co). 

This  is  the  ihirteeiitb  year  of  a  "eries  of  aimual  volumes 
dealing  with  the  navies  of  the  worM.  and  giving  much  detailed 

infoniMtion  regarding  the  individual  ships  of  which  those 
navies  are  composed.  These  details  include  the  usual  dimen- 
sions, power,  speed,  battery  and  armor,  and  a  considerable 
amonnt  of  misrellaneous  items.  There  are  also  lists  of  the 

different  types  of  gnns  use<l  in  various  naval  services,  a  com- 
plete tabic  of  the  drydocks  of  the  world  and  oihi-r  subsidiary 
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tables.  I  he  last  soilion  includes  mitliiic  ikctcliej.,  sbovkins 
battery  and  arnxir  dUlribuiion  of  the  priiK-i]ia!  ^hips  of 
tfac  various  powers. 

The  work  i»  decidedly  <«n«emtivc.  in  k>  far  u  inCorimition 
and  illiHtratmn  are  eonoenwd,  at  the  vcty  latot  *lii|n  laid 
down  hy  Gfcat  Britain,  Germany  and  Jaimiv  le  ii  true  that 
exira0rdinaT>  efforts  are  iieing  made  by  ihrse  (lowm  to  Itn-p 
the  dMaib  from  becoming  public:  at  Ibc  »aii«'  time  mueh  is 
kiM»wt1  and  mnch  more  is  very  clos*1y  surniiscd.  that 
skrtihi's  lian-  been  made  represoiniiiR  prohahly  the  e<irrtxl 
arraiiK>  rncri(  <if  the  battery,  and.  |i>  a  ctrt.Tiii  extent,  of  tlii- 
arnxir  'I  his  cun^i rvati>.m  has  led  to  the  •imission  of  s'xitehes 
of  stioli  «i-IMcninvri  ?hi|i»  as  the  Drilish  I luloiiiilal'l,-  clas*  and 
the  .Xinerieaii  DiUnmrc  class  in  V.ivth  of  which  the  baUety 
arrangements  are  tliot'iiiKhly  well  kn<n\n,  and  the  armor 
alio.    In  spite  of  Ihe^e  failing*,  however,  the  wf.rk  is  a  very 

vahiaUc  camnilatioii,  ami  cn)o>-a  a  deserved  popniarity.  The 
mtmbcr  of  ship  iHustratioTO  it  lij,  rcprcscntinc  probably 
upward*  of  400  !>hipa,  b(caM««  nf  the  fact  ibat  very  niany 
lllmlration*  cover  several  sister  fhtrit 

QUERIES  AND  ANSWERS. 

{iufsliot%s  coHtt  i  niitf;  ll^^ll|lu•  i-neia,  f/m)^  unli  be  omwered 
bv  the  Editor  in  lint  tofmwm,  Eash  commumtaHtin  mtitt  bear 
the  name  and  aiiress  t>f  Ike  writer. 

Q.  411 — (five  3  Tuir  frtf  tiguiinK  UiL  i^Tc'fiUTe  ti>  L.  ifi-Ktii  ea  a 

tponr  liudc<l  Mfrty  valve. 

S. — WbM  i»  iSe  eoal  consiimjition  of  the  l.tmlania  or  Matt'/tania  ytr 
'TCrafe,  iwr  ll»f*rjK>wtr.  rir.J  J.  s 

A. — Ttie  load  to  be  placed  on  a  >iirinK-b<aded  safety  valve 
would  be  equal  in  |ii>unds  to  the  area  in  square  inches  of  the 
insiilc  of  the  valve  in  eonimunication  with  the  sieani  insiile  the 
boiler,  itiulliplicd  by  the  pressure  in  pounds  per  s<iuare  iit^  h  at 
which  it  is  desired  tt<  blow  ofT.  If  the  area  of  the  valve  is  6 
square  inches,  ami  it  is  desired  t'l  blow  off  at  ioo  pounds  per 
«44uare  inch,  the  spring  shoutd  be  so  adjusted  as  to  create 
a  thrust  against  the  valve  seal  of  1300  pounds 

2.  Kcgarding  tlic  coal  conmmption  of  the  Lusilmda,  a 
paper  read  before  the  Imtitution  of  Naval  Architect*  in  April 
is  reprinted  on  another  page  in  this  nmnber,  and  gtv«a  the 
information  desired 

Q.  4IS.  Kcfiiding  l.i||lit4)|tp  .Vuuibrr  »i_  it  pa»e  STIi  in  yn-dt  S«p. 
tembcr,  1*07.  number,  you  ytve  iSr  hr.iin  2*  fret;  at  pase  t»T  m 
.Xt»y,  iixiS.  Tou  irivc  it  a>  ?T  frri.    \\  hwS  ii  correct?  A.  B.  B. 

A   W  e  ,irc  informed  by  the  Liehtbonie  Board  that  iJie 

itioided  beam  of  this  vessel  if  29  feet. 


coiniuou  ehatnber,  but  niore  i>f!eM  two  chambers  are  used, 
separated  by  a  water  space  with  a  thickness  of  4  or  5  inches. 


Q.  ilS.— PhtSK  4iirtI«BliltB  klVCCD  llu  Cljrdt  boiler  intl  Die  Srotdt 

liodrr.  G,  W,   1.  . 

.A. — The  Scotch  boiler  is  one  having  one  or  more  internal 
flues  or  furnaces,  with  return  tubes  around  and  above  these 
flues  for  the  passage  of  the  products  of  combustion  to  the 
vp-ulce  and  funneL  The  front  end  of  the  furnace  is  located 
at  the  front  of  the  holler.  Tlw  rear  end  of  the  f itmc*  opens 
faito  a  conihiutioB  chunber,  which  oonnceis  die  furnace  wilh 
the  tuhct.  The  tubes,  Airnacc  and  combinlion  chamber  are 
entirely  snmmnded  hy  water  (except,  of  course,  in  the  front 
end,  where  the  furnace  is  arranged  for  firinf;  and  the  tubr« 
for  discharging  the  products  of  combustion  up  the  stack  K 
this  water  being  contained  within  the  cylindrical  shell  of  the 
boiler.  This  boiler  is  also  known  as  the  eylindriral  marine 
boiler,  and  sometiuies  as  the  return  tubular  boiler 

'I  h<   I  li^i:li  r  i-  of  the  same  general  type,  <  \.-''\i:  that 

the  combusti  111  hanitier  is  not  surrounded  by  water.  For 
this  reason  it  «  n.  •  :  i  1,;  a  dry-hack  Skotch  boiler."  It  is 
not  used  to  any  extent  in  marine  service,  and  has  in  general 
only  one  furnace,  where  the  Scotch  boiler  frequently  has  four. 

The  Scotch  boiler  is  "ftcn  made  do-.iMe  1  tirlrid,  each  end 
hefaic  a  duplicate  of  \V.r  <.i\xtt.  and  having  uMia  ly  either  three 
or  four  furnaces  in  each  end.  In  such  case  the  combustkm 
for  the  two  ends  ar 


OBITUARY. 

John  rt,  Ro.ich,  pnsideiit  of  the  Delaware  River  Iron  Sbi|>- 
bniUiiii);  &  F.iisine  Works  Chester.  I'a .  died  suddt  ^  In  i  - 
ifi.  at  the  afic  of  This  yard  attained  proiuitiemc  iiais 

ago  b>  con-tnictnig  the  first  four  steel  vessels  (llu-  .\.  H.  C 
and  l>t  of  the  "neiv"  rnite<l  Stat.-  navy— the  .Ithiila,  lics- 
tfii,  C/iuttgi)  nvt\  !>.-!flin  Among  the  later  products  of  the 
yard  are  the  two  liirbire  sit  aniers  Tij/i'  and  Hunaril.  i  he 
.lard  iii;der  the  inanagmurit  of  .Mr.  Roach,  and,  pre\ioUsly. 
of  hi»  father,  John  Roach,  attained  an  enviable  reputation  for 
carefrl  and  thflroD^h  wcrkmanship, 


SELECTED  MARINE  PATENTS. 

The  pubhi  aii'  <i  in  iluf  .  iumi;  i  f  u  [liiU  Hi  sfceiHtaiicn  ditet 
KOt  nerets\trilf  tmfly  t  Jouu,;/  ,  .xiiinnnliilum 

American  patents  contpiled  by  Dt  llK-n  H  Decker.  Hsq  ,  rcK- 
istered  patent  attorney.  Loan  &  Trust  Huihlini;,  W.-ishington, 

I>  I- 

!>».». |;K<  irKOC.\TING  PROl'KI  I.KK.  \\  I1,I.I.\M  n.VVVSON-. 
H.\U  ,\KI>>  N.   II  lU  \ 

t7oi»»  t^,—  -\  iMLii«-I](-f  «v.n';>ri»iii(r  a  i>l'-italily  of  tubular  oulcr  ens- 
iriS*.    haViliH    t'.iriiic!!    in    ihi-ir    ujifPr    an-:l    Innrr  lonxil  iiitit*.:i3I)r 

dUjtowd  Riiidr  cha:iii(I*.  UiIuiIaT  inntr  t**ma^  a«I.i|>rr<l  In  fit  ai'ii  "lule 

in  OUttr    r,n:nk*,    ^IKlr  i:r;iri,i-t    itti    ill,     iiliiff    C.liUlJS  tO 

rni-atc  Ihr  tiMil,  <  luntu  U  in  --^'il  .il  lrf  idoiifif..  wKi-fdiy  thr  inner 
t;iMm>,  ,lic  fuiil,il  .iiiit  ^rin.lii.l  in  thrif  inM\>  i.inil  in  »ai'l  -j'.ilfi 
casinyii,  m^iin*  lii  f^t|,focn1,  lli^  innrr  taMnss,  yri>i  nhafts  .srf;iltKt<l 
Iheiein.  v.inr»  or  blajri  pin'tally  moiintcii  mi  *aij  »li.i(ls  atij  ii.1)i|»«r4 
to  tMinir  inw.it'tly  an-t  o'.i(  aoJl.i.  t'.i  i,l:<-ii  ^ml  iImht  II, r  ,ri,n  r  i.ioagft 
whrn  '.ilnr  ;irr  r,-i-t|.rt».  alnl,  aiiiI  nirnns  Iti  [(lev,  lit  *ai.i  win,"*  jrflfn 
foMiiiK  riiiiirly  tMkrttirf  v> Itcii  twtiiig  luwardt/  t<i  open  uid  eaiinsi. 
'ihti-^  claims. 

sM  (>ir  I  OS.STKt  CTIOS-  OF  SCREW-PROPELLED  SHIPS. 
tiiHN  1.  ULNCAN.  t.\KUll-'F. 

Omn  I. — la  ■  scTewpra|icltcil  KhiSt  a  thllt  tM««t,  a  fMf  t* 
uid  tunnel  cximiliMC  ta  lb*  aM*s  «<  the  thiib  and  ttraMntnt  water 


tiallaii  unki  «n  extU  siite  of  Mid  tmnel,  IsesMd  ^eiwHi  Ike  csinuM 

roof  kheieof,    tire  elunM. 


  PROPELLER.  ALDERT  CNAUSy.  CHESTER,  ILL. 

AbtirMt.—yUt  InvcntiMi  relaici  rtrtladarly  to  Ituit  t^pe  «(  | 


p<Ilcrt  haviae  ilijftifck  or  revcrnblr  bladci  to 
af  a  nMl  la  apfMlle  4ir*cti««s.  Om  date. 
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  SUBMARIXE   VIEWIXG  APPARATUS.  MANSOUR 

SAMAMA.  WASHINGTON.  U.  C. 

CMm  1.— TIm  combiiution  with  a  huO*  of  a  Mktoiatinc  viewing 
a  vPKlr  M-nrcb  li^  and  •  plurtlttir  ot  teM 


optical  tubes  arrancpd  at  difftrrnt  tlutancr-*  from  \hc  a*'^  I'l  i'  -i-rli 

Illht,  racJl  llavitiB  it%  n^i-i  arrantf'-!  tn  jn!rr<rpt  thi-  axii  u(  t  !■  *  st.ntli 
latM  ai   a    I  n  'I«-Ii-Tniinctl    list.iti.r    Imni   !hr   ht;lt.      FoiltlrCIt  (U::t-v 

SNri.liiu.  SrHI.W  rkKl'lJ.I.KR.  THOMAS  F.  .1  IKfSS. 
U  pMion. 

t'.'afwi   I. —  In   a   wrcw  propeller,  th*  comliinalion  of  an  e'or-iialfj 

boss  taprrri^  at  I'lr  tthI-.,  aii'i  wrrw  hi;!*!*-*  IhcTron  of  sMch  a  l»nglli 


ikat  lh*f*  la  Cocniilric  imcrval  tti-ttArtii  Ihr  liirr.f^  in  fn.l  view,  Muh 
boaa  anid  Uadca  COmpriunK  a  acitci  of  laminz  each  havmi;  arni^.  and 
omtral  Blulft>nc«rinf^lMaB^poTtioDB^  arcurcd  toseilicr.  in  .tucb  rclatiOA 

>  Mn  I 


 I  aaMhcr  aa  

(ran  Ik*  lip  tMMrd  111*  boM  Six 

LITi.    PROPELLER  WllEEI..    IIARRV  i.  PERKINS,  GRAND 
_  rlDS.  MICH..  ASSIGNOR  OF  ONE  TIIIRD  TO  FREDERICK 
i-    PERKINS.  AXO  UNE-TillRI)  TO  CMAHLES  E.  I'EKKINS. 
GRAND  RAPIDS. 

Hoiaa  1.-^  pr»p«]ltr  wbtd  «QIBpriaiRt  a  huh  mt  •  IMt  wbaae 
forward  «d|c.  when  prajccted       a  plane  perpeadtadar  tm  (he  axia, 


Ri^l 


coffinirnces  tangential  to  tlie  hub.  ihencc  extends  sjiirally  around  the 
hub  in  a  faamonk  curve  (or  twi?  drirrrr^,  a»d  ihcm-c  it  proEotieed  in 
a  cum  bavint  •  radlu*  eaiul  lo  ihr  r.>i1iii>  of  ihc  rniire  wlieci,  and 
with  ita  center  on  a  line  <;riick  fiuin  thr  outer  end  «(  wid  cunrt. 
and  perpendicular  to  a  Unr  Ufu-<rnti«:  ;..->  Mid  curve  at  its  outer  cod^  MM 
edge  being  curved  rearwanl  ui  substantially  a  cycloidal  curve  whan 
projected  on  a  plan*  parallel  to  ibc  axia.    F««r  ctainaa. 

M5.Ui>.    PROPELLER.   GBORGB  W.  HOPKINS,  BROOKLYN. 

NEW  YORK 

Claim  -  A  prnreller  comprUiaf  a^^cjaitBjl^  h«h  Dliich  ta  cjrHadfied 


hi  foein 


vclion 


do  t50t  r^frni!  rn^-.rr'r  amnn.)  Ihr  \'jh,  BTld  the  width  of  whirh  in- 
ClrA^K    lAJnitly    lE.Mri    I  ll  r    (iMtc    r;i.|    I..  rr»T    rild   thrrrrif,    i*n;|  ':hr 

radial  width  of  *tiuh  is  niruli'.!  at  the  tfir  rod.  whtrc  they  terrai 
natc  in  strniRhl  lii.r^  -Ahich  a:e  oMi<)jc-  to  thr  axis  ot  the  hub,  and 
ailproximalely  l:<nirfiilijl  to  tht-  frrilhely  thereof     One  claim. 

M5.S1?  SI  KKKING  GEAR  FOR  BOATS.  EARL  C  AKERS. 
PORT  IlCHov.  MICH. 

Claim  I.-  A  •irering  tear  far  boata  compriaing.  In  coaWaatkon 
with  the  rudder  and  a  raddrr-actiialiaj  acchaaiaa  located  abaft  aarid> 
iMp*  aad  piatrMad  vkh  a  eartrallhi«  dniee,  a  i 
gt  Hw  f  anrard  patt  af  lha  baal.  aad  a  Hit  b 


between  uij  wheel  and  the  conlfoUing  device  of  th«  

tnrihaniun.  arranged  10  Operate  the  latter  in  both  dlNCthlM  af  

mem  g(  Mid  oNUMCtion.  aaid  CMUMciien  icnrina  in  pcooptllF  traaa 
to  the  raddcr  tha  gtaerfaic  lagwmniia  of  the  i;ihacl,,in4  oriBatiap 
malaina  the  lalaHan  at  the  Hcariac  tahad  ta      nddcr.  TwaalH 


MM7«.    Iiri.I.  or  \  F.SSF.1.S 
TOWN.  lltXN 

CfeilN  3  —  III.    c<>inl>ltt»l)i>lt  ntlh  the   hull  oi  .1 


SSSi 


SAAC  E.  PAt.MKR,  MUtPI.E- 


a  ttrariiiB  .inil  kr<  l.    of  fins  projecting  in  a^fA  isiic  <iirec* 

ii:i;i<^  iiittn  the  nhaft  brarins,  and  forming  an  exteiinon  of  the  bilge 
In  <         Thrcr  claiinx. 

CU.\VEVIN<^    APPARATIS.     THOMAS    S.  MII.I.F.R, 
SOUTH  OrtANGE,  \.  J. 

Ctatm  18.  -  In  comfainnlion.  two  boats  advancing  on  conrws  in  par- 
■ltd.  «  cnM -v^  v^  i  <  M'ltdint  llu;  ume  «o>nUimn(  •  vapp^tiinu  f«f*c 


„  I  carriair  (ra<:lt<in  toiw.  h  lakc-itp  and  p«y-Ottt  nu<  Itanciin  on  on* 

of  Mid  boats  r»,rfiif)g  trn«ii>n  uid  aupportiiig  rop<r,  and  a  take  up 
and  pay-out  mrchantsm  on  the  other  of  ntd  boats  exerting  trn»ion  on 
■nid  t'-aclion  to[>c.    Tw«nt|^fCTCn  clatmi. 

TRANSPOET  VESSEL.  OTTO  MKHHTENS.  KltL. 
(iFKMANV.  ASSK;.V0R  TO  FKIKU.  KKLl'P  AKTlt.SGKSELl^ 
Si  HAI  T  GKRMANIAWFRFT.  KIKI.  GAARUF.V. 

Claftn  I. — A  tran»inirt  vc^»*l  having  n  double  hull  extending  ihrovch- 
out  Ihr  iKittnTi  hthI  up  to  tlir  hnrliuc  <U:ik,  und  a  »>ra-|,FfOof  »ii[wrsln«^ 
tiirr  ^tiriniit^Mtini;  ttir  harbor  <Wk,  and  baring  tide  walla  extendinR 
directly  from  tlit*  inner  mall  of  the  hull  and  inclined  to  the  horizontal 
at  an  aikOr  .ipproximatctjr  corrcapondlnc  to  the  rak«  or  slop*  «i  llw 
rargn,    Two  cuim*. 

PhtoHL  LStOX  OF  VESSBLSw    GIOVANMI  PERTOT, 

.MII-\N.  ITALY. 

Cteiai  t. — A  naviKable  veetd  haviot  rtceaw*  in  Ike  bollom  thertal  ao 
 ''1  aides  ol  ibp  krrl  at  a  aatglMg  from  the  liow  equal  to  i'  


thstil  '*e  Vft.*rr*  Ir-ittith,  *nfi  i.foi-ctlrn  mounted  On  the  reir  ends  of 
driving  n1i:i1I'-.  which  arc  inchneil  to  the  horizontal  in  veniiil  jilanei 
laTitl''".  witii  I'm-  3"nsi!inliiial  ax>*  of  the  veaael.  the  ptotK-n<ts  tiitniiiK 
in  part  isttliin  said  rece«ae«.  but  acting  mainly  aa  the  aalarae  fluid.  Two 
clanaa. 


Briiiih  pRMiMP  compiled  by  Edwaids  tt  Co.,  dnrtcnd  pMcnt 
•Renl*  and  enginccrf,  Chancery  Lane  Station  Chambers,  Loih 

<lon.  \V.  C. 

:i.8M.  Bt-tLLARDSs  CABLE  STOPPERS.  K.  S.  fETT.  DOVER. 
Fhifkad  lallcra  aic  laamlcd  on  p«a  which  paaa  throaph  ihc  ked> 


l>iaie  and  a  ftanae  cam  in  one  with  lb*  bollard.   The  lollera  may  be  in 

tCIIt^EA-SOUNDmC  APPAXATTOj.  W.  THOHSON.  KEL- 
...    _        CLAXK,  AND  BLVIN  *  JAMES  WhITE. 


VIM.  BARON.  F. 
CLASGOW. 
The 


W. 


I  bp  aanMlap  a  notor  below  the  red  I*  driw 
-__  far  vmRarfai.  A  amooHt-gyrtaead  wfeM 
am  lb*  wir*  la  barap  rapidir  woaad  la. 


Digitized  by  GoOgle 


370 


International  Marln«  Cntfln««rlntf 


Aucun.  igiA 


?5.ftL'A      M.v  .\<;i.m;  SUM'S    a.  itct  riii.  and       n.  ta- 

K AN  I  )  M  ,  ( .1  VI) A,   1  1  AIA 

A  I  ■  ;ir .  I  dpparatu*  for  burrowing  unilrrtirnlli  ji  Hitnknt  klitji, 
carryirK  a  i.nw  with  it.  consMit  of  a  ca*ing  i*r..vHt?-'!  riklcriiaI->  witli  two 
(If  ii;n  "it  • -,  iir  ■rt-rtw  aiiKtr*'  'in  Oiafl*  » Im  !i  i't   i- 1  ni.  an  an^Ii.  one 

tlir.'iri         \\~.r   jtr        Mri  ^    art*   liitvrii    tiy   ii   iriotMr,    a  !iu  li  nKri   .i^tiKiIri  a 

puisiEi  uiw-ii  to  <-in[it/  tht  halla^t  laiik.  \V  lim  ilu-  aiii.araf.tn  ha*  rrai-ic'-l 
Ike  wtltom  of  thr  sliiif.  lli^  intake  vaUf  is  cIom-J,  anil  Iric^  l-alla^l  tank 
beKins  to  (rniiity. 

IT.lail  Si  KIAS  l"R<il>i:i.l.KRS.  V.  WADAl'.AKI.  N<II>K<). 
KlNOSAKt.  lAfAN. 

A  llxfij  111  Ijlimr.t  IuIk  11.  iltlUfttril  aTftiillil  Uir  »*ffw  imUM-lIi-i  anil 
i(  rlart-il  nl  Ui>  loruatU  ami  after  en<\*,  the  cross  srclior.al  ina  "Iccrras 
ing  fiom  tach  emi  towart;\  the  intilk-nKt'i  or  a  iti>int  smiatfl  a  hitir  f  ii 
war. I  t.(  tl-.r  miil-Irnsth  of  llir  Iiili*-  llir  ^iirw  (-lolullrr  i-.  ^iti  ;il.  i!  at 
lltr  iilii»t  Contfattol  tiirtlioii  i.f  ihi-  tiilir,  llut  it  nui'  i-j-^-iatt  in  nulrr 
havtni:  a  rrlat'\<'  r.'.._-|Ii  r-ri'  li  lli^jt  c-  :ti.vr!  -li-  Ii  r'^.ir  !  -VkA  of  lllc 
vcwi.     The  oiili.i  .11...  ,.  il,-.,.,  th,    inl.i   at.a     Hi..-  lul..; 

mfty  he  tn  two  iiaris,  i.  il  nnti  iilaliit^,  litttnif  ifusti  wiili  thr  nutrr 
urnce,  uhI  it  niay  be  i  k.  t<  .1  ^'.  iliai  il  may  be  tunicd  t»  ytccf  III* 


rtical  during  one  urake.  anil  horuaaul  durinc  the  ntarn 
iBodMcatioii  ii  docribcd  is  wkick  lk«  nllcr  it  fi>bc«J  k)r  • 
**l  cntMlni  a  nek  tm  tk*  foM*. 


S(.  KFA\  I'k' U't. I.I.I. ks    A.  kii.i;.  i.i)MHi.\. 

.\    »iii  w    y  t  1-11.  I    1-    in  iii  i.-I    w  t  rn    a    ^a^i^K   o-    tiinnri  which 

ik  till.-. I  .I.;- ML  1.1  tl,,  ;   .  ■    AiMi  liv.  ii  ..-  a.ljii.tal.I,,  i;-,ii.(c  l.lailn.  I'. 

Tin.'  .  .ivn,'  5^  i-..r.sirurt.  I  ai.Ii  a  I  -t  II  i!i..islli  fi.rwaiil,  ftr  fofMHrvt  Mnd 
al'.  III.-  ii  .r-.>w.--l  |..ii|...r  I..  ii-B  M'iiat>..|  litlwetn  the  imMlcllcr  Mid  Ike 

iiuiii..  :.:,i.i,-«.    III.  .«i.-i:i-  1.1  -.lu  .a«i.it  M  i.roviiirj  Whk  a  toiuUc 

nllini;.  in  ordt-r  to  pic-Kiit  a  sntu^iltl  outer  Mtrlacc. 

2T.»15.  .SCRKW  I'KOPELLERS:  FROPELUN'C  BY  WATER. 
JKTS.    W.  IJ>\  IS.  AMI  A.  ll.\NKIX.  IjONUOX.  E. 

The  btaifeft  of  screw  nvoprllcf*  Uft  provided  wiili  twrlnraxUm* 
to  wkich  irc  altarheil  nJm  Icaitiiif  to  ike  hgu.  (  ..mirsinl  wiiii 
tbe  tuhrt  «ir  lutwa  lrl««ra|iina  in  Ike  canu.  wkiek  i%  sli<lal,lr  nn  the 
shaft.  RMslion  «f  Ike  prMcllw  fofeN  •Mcr  Ihreiaih  tbe  tub«  into 
tki  cnbw,  from  wkick  it  dMrharici,  tkrMfk  |ii|mk  M  lb*  afltr  «ad  of 
thr  rraftlwr  kau,  ta  uaiti  In  prafahiaD. 


STJK. 


Vim. 


KMf.  SLXVnC  ftl'IH  TURBIKES. 
BOVEKI  «  COMl'AXV.  —   


E.  BROWN,  OF  BROWX. 

-   BADEN,  SWITZEKLAM). 

Rtliwt  to  nainUini  ralm  for  marine  tuckiiKii  wkich  con- 
trol tke  ctninrt  from  a  Alni Ic  point,  anil  crnnprisei  means  wkerrby  some 
tralm  are  poshivFl)r  keM  in  th*-  Hi>»erl  (aiohian  while  others  are  a|imcd. 
The  vaU-r.  an  .ncltiatrd  by  a  rarlc  .tri\-en  cam-bar,  which  bears  aaain^l 
rollers  111  ^f.iili|.T  form,  tin  taW.-  ai^f  o<«ra1cd  l*y  a  worm-driven 
cam.  »imli  r.it*  .in  |>ivotri)  Irv.iv  In  ii.^ih  larms,  a  spring  connection 
Is  |i«ovi<lc(!  iHtmrten  the  vnlvc  and  the  spinfUc.  to  take  up  aay  slack. 

t7.l«!>.  K.I..\.STIt  I  Lril>  TURBIN'ES.  R.  PAWXIKOWSKI. 
ratKI.IT/.  I'.KKMA.VV. 

Tlic  li>M  of  steam  tlirouwh  the  rlearatur  sjian-s  .if  .t  .Iran 
lllthinc  1^  pncmtlcd  by  eaniinit  tin  ^liam  to  im|<in«;t-  upon  irt.i.li-  an. I 
moving  vane*  whidi  are  n<ii  lutallil.  •»  iliai  ihr  ntrain  i>as.cs  nionii 
cylindrical  aurfacei  concentric  with  the  diiiin.  In  mir  lorm.  tl<i«  ■> 
aecwmplllhrd  hr  arrancini  alraiiht  vanes  oblii|ueiy  to  Ibr  railii;  in 
ana4hrr  fnrm,  the  vanrs  arc  hrni  lonthudinally  so  as  to  form  involutes 
to  the  drum.  .V  further  method,  ac(li«d  la  involaic  vann  haviog  a 
i>oili<in  licni  liackwat.l.  rtinniMs  in  twntii»  tkc  vanes  so  thai  their 
lie  iihlii|n<-lv  to  <'-v  1.-1  iirij,iti<  of  (h«  Cylinder,    Tke  inventian  ai 


t  KAV  I  N, 
A 


-,ii.,--  ti- 

-1111'.'-     I'Ki  >|'KI.l.lNi; 
I  i|(ll4.MI>N.  VIH(K 
of  plataa  are  houk-il 


may  h« 

nioviDK  vane«.  or  to  both. 

PROCATIKG  PLATES, 
ia  dw  lide  at  a  aki^ 


1!V  kKll 


JLJl 


IE 


3 


and  are  ■•mnecled  to  tkafis,  linked  br  arma  to  rollers,  the  shafts  and 
rollers  workinic  in  two  guides.    The  nttl  taidr  is  a  Mraijtht  slot,  and  i 
Ike  •haft  wkick  didea  m  it  ia  caanccted  to  Ik*  ninon  ol  lh«  ciifiac. 
n*  ronor  novM  tlanf  Uw  comd  gyidc  in  iwh  a  awincr  tkal  th* 


1T.»1T.  .SHIPS'  STKRRIXG  GEAR.  V1CKER8L  SONS  ft 
.M.WIM.    UARROW.   AND   A.   T.   DAWSOX.  wSTHIVSTEM. 

LO.NUO.V. 

AfTsnfcment*  are  made  la  brinf  electric  or  other  motive  power 
amoanncaUv  into  action  lor  autmenling  or  replacint  the  manual 
oprralion  of  Ibc  ajiparalus.  The  Mrrrina  wheel  is  mounted  on  a  skafl. 
which  poMc*  Intwiv  thri^ugh  a  slerve  havtn«  I'poo  it  a  worm  in  ^ear 
witb  a  pinion.  l<ioK-1y  mounted  on  the  veitica*  shaft.  The  ptnioa  drives 
the  bevel  fears  and  r<italcH  the  vcrtir:*!  stii'i.  eimneeted  by  brvri  whttll 
to  llie  li.iTiriMitnl  shaft,  tiy  whirh  tlir  vti(j;sij[t  Itear  is  operated. 

i'»,:iiiT.  SHIPS"  I  Al:INS  \  i  II AM IIKKI. \l  N.  I  STtlKES  AND 
lli'SKINS  i  SOX.  .NKITUNE  WtJKKS.  1:1  i:M  1  M.ll A.M. 

r,.riiii.I<  i.ioins  or  cabiaa  are  *oii«mi,i..|  hi  u-rinmiii  Imivheail. 
.1-  t' I't'i'"'"--  retained  in  position  by  ..-i  .  -siaiU  or  their  r,iiiisn 
lint,  li^tacliAbty  secured  to  staiH'.i;ms  lilteil  hi'tweni  the  dc^ks.  The 
silk  of  the  rahin  in  whteh  the  d  .or  is  siliialed  I.  siiii'-ti iieleil  of  three 
■M'Cliuns.  Tile  elites  of  thr  ttntral  section,  cnntaini"..*  the  iloor.  are 
cunvcx  tn  form  and  fit  into  the  concave  eilce^  of  the  oilier  two  sectiona. 
The  maakidn-  of  the  mi|-oi»  whi<h  form  the  caWa  are  siiitiltf  lo  I  ha 
kntr  t«M  IKliaM.  JO  th-i  they  ma<  lie  interchananhle.  Tl|e  |l«crs  of 
•acb  sactiaa  are  stifTr-  d  by  Imrs  of  tra-,i(h  or  channel  •rctioii,  and  by 

die  SOCkH  jhari  whnN  rarry  thr  hrrths. 

n,m.  SCRKu  i'i<i>rki.i.Ki<s    }.  k.  torti  k  miihilesex. 

Oae  or  nw«e  i>liti<lrts,  whub  arc  wholly  inniH-isrd.  are  fiaed 
to  tht  vtflsel  hy  struts,  and  carry  within  Ihem  shalla  iipoo  which  are 


hoUeat  UadM.  The  Icnith  of  oae  coovohilton  of  the  blades  is  the  same 
as  the  lenrth  of  the  (nclosint  eylinder.    The  blades  may  Iw  Wni  over 

so  that  their  outer  e.lses  are  langenlinl  lo  the  cylinder,  an.l  llir  es 
trriiriii-s  .•!  ih,  >ifa.Iis  may  He  t'onnecleil  at  intervals  by  hoD|«. 

I!    KM  IiSK.X.  l-KI'KMI  \i.K\. 

throuitli 


L's.ii:  SH||'>-  t  \\K>  I 
liK.S.M  AKK- 

lil  shij.s  jirr.vi.Ii  1  rtitll  t..p 
thr     .nils,      w.irin     -.i.fSrt  front 

thrse  tanks,  iii.teail  of  steam. 


aler  hallast    tanks    arrance.-l  alon 
I    tlve    v-oniUnser    is    pumped  t 
liieveni  llu-  K-aler  in  ihom  froi 


'ju.ii'.a.     AMTIOR.S.    (i.  IIEi>nrR\,  I.IVKRPOOL,  AXD  I.  E. 
KLICTCHtK,  Itl  ULtV,  WORCESTERSHIRE, 
la  MocbkM  aiKhora  of  Ihr  typ*  In  whkb  Ih*  iteak  b  af*- 
which  fit  ia  sockets  la  a  cavity  in  th*  haad.  aad 


E 

a 


are  h'M  in  place  by  Mnelcs.  ihr  hah*  sccuriaa  tbe  blochs  in  psaitiaa  arc 
set  obliqaely,  one  rad  heinc  M  lha  erawn  of  tbe  aachor  and  the  olbcr 
belwrrn  the  tripiwrt  anil  the  lining  To  insure  food  and  somul  cast. 
iiivs  a  l  aviiy  IS  I'.irrd  ool.  «nd  the  Mtal  of  thr  crown  is  carried  lo  Ibc 
tnpisi.  a  I.I..M:  ilush  lurfacc.  Two  waha  ar«  provided  when  dw 
Huki  s  inert  the  head  at  the  anchor,  foranai  caviliea  srhicb  contita  ih* 
nuts  ol  the  bolls. 

».!«;.  ELASTIC  FI.ITP  TI  RniXES.  M-UCHIXEXFABRIR 
UEKI.IKON,  XI  RKTi.  SWITZEKLAXU 

Ti'rbine  Wade-;  a»e  aaialljr  riwlcd  in  andffVM  iTOtota  foflMd 
on  the  periphery  of  Ibc  rotor.  The  boHom  of  tbe  anasfcnl  (roaors  laeir 
be  rrnvlilFd  wtih  a  McaiHl  aoaaltr  proooc.  Imm  wbidi  the  roM*  of  the 
vanes  or  <Ust«n««  piecea  nay  or  may  aal  cxtciML 

■2v.ni.    PROPELLER  SHAFTS.    R.  THOMPSON,  WEST  HART- 

LEI'UOL, 

The  tail  ^ft  i*  enlatfcd  ai  the  part*  that  adnata  ibc  bram  Unoia,  and 
"  ■  "    lo  comsian.  instead  of  beiat  of     "  " 


ihroiislioiii  (.olUrs  an-  lorceij  on  the  shaft,  and  the  recrsseil  surfaces 
between  them  nsxoniiiHidatr  brass  Uners,  which  are  cast  in  place.  The 
tbinnetlHsH  edges  near  tbe  collar  iaamc  a  nuninunn  of  electric  action, 
aad  toMciiueBiay  of  oosioiion. 
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THE  LAKE  PASSENQER  STEA/WER  CITV  OF  CLEVELAND. 

The   Detroit   &   Cleveland   Navigation   Company's  new  latter  the  Karlioard  strake  (.-f)  and  strake  /    nifasure  22!^ 

itcamer.  City  of  Ctn-cland,  designed  by  Frank  £.  Kirby,  (tounds  amidships  an<l  16  pi>unds  at  the  ends.   Sirakes  B,  C 

naval  architect.  Detroit,  and  built  by  the  Detroit  Shipbuilding  and  I)  measure  zt  and  16  pounds  amidships  and  at  the  ends. 

Company,  is  of  the  following  dimensions:  Slrakc  /:  is  25  and  16  pounds;  H  is  27'/i  and  16  pounds;  K  is 

Net  tonnage   3 403; gross, 4,568  25  and  13  pounds:  and  S  is  25  and  ij  pounds,  with  a  25- 

Length  over  all                                         404  feet.  pound  doubling  plate  in  way  of  shaft.    The  tank  top  plates 

Length  on  keel                                      390  feet.  measure  t,%  pounds  in  machinery  sp:ice  and  11  pounds  forward 

Beam,  hull                                              54  feet.  ami  aft.  with  niarKin  plates  of  16  and  13  pounds  respectively. 

Beam  over  guards                                  92  feet  6  inches.  The  vertical  center  line  keel.son  is  42  inches  by  18  pounds. 

Depth                                                  22  feet.  The  frame*  above  the  double  bottom  consist  of  6  by  3}^-inch 


>>*\Lti  tir  TIIIC  roXVIlKTIOS    HALL  nit   J.HUKING  »(Mtll  ON    Tlir  <ITT    i  "  tinriAM'. 

(Six  I*hotoKTa|4is,  Co|»)rri|ht,  llctroit  fublitliini  Company.) 


The  hull  is  constructed  of  mild  steel,  divided  into  ten  ci>in- 
partments  by  watertight  cross  bulkheads.  .\  double  bottom 
is  titled,  extetiilinit  iitnrly  the  entire  leUKih  and  <livi<li'd  into 
compart nu-i I !->.  which  provides  for  the  safely  of  the  ship  in 
event  of  grounding,  and  can  be  used  i<>  sary  the  trim  and  the 
draft  by  means  of  water  Itallasl.  Powerful  pumps  arc  fitted 
for  this  purpose.  .\  steadying  tank  of  too  tons  capacity  is 
provided,  to  check  the  rolling  in  a  heavy  sea. 

The  shell  plating  includes  a  keel  36  inches  by  JO  pounds 
amidships,  and  nine  >t rakes  amidvhip'>  on  each  side.   Of  the 


by  i5-pc'.tnid  channels,  with  occasional  utb  frames  of  16 
pound  plate.  fiHeil  with  double  5  by  j  inch  by  9.8-ik lund  angles 
nl  the  inner  edxe.  Kettveen  the  double  Ixittom  and  the  main 
slrlnj(<T  plati-  are  two  fore-and-aft  stringerv,  consisting  in 
each  case  of  a  b'i  by  3^-inch  by  21-pound  Z-bar.  backed  Up 
by  an  angle  3  by  3  inches  by  -  j  pounds.  The  main  stringer 
measures  45  pounds,  decreased  to  13  pounds  at  the  ends,  and 
is  pri>vided  with  a  30-iMnmd  doubling  plale  at  the  shaft. 

The  main  deck  beamN  are  ch.mnels  12  itK-hes  by  30  pounds 
for  vne  half  Irnglli,  dccrctsed  succcs>ively  to  25  and  ao'i 
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1H>  ciry  or  cievuaxo  ivmniiio  at  ruu.  irizo  ox  umi  uit. 


pounds.  They  arc  spaced  5  feet  between  centers.  These 
beams  are  continued  uut  under  the  gtinrds  by  b'i  by  .t^g- 
inch  by  3l-po(inil  Z  bart  5  frot  »|i.trl,  ihc  lalirr  being  sup- 
ported, as  shown  on  midship  section,  by  a  cantiU-\i'r  frame 
work,  the  lower  nicn)l>cr  of  which  is  a  T-liar,  4  by  4  iiKhcn 
by  13.7  pounds,  while  the  other  members  arc  angles,  J  by  j 
inches  by  7.2  pounds.  The  promenade  deck  is  supported  by  a 
fnune  of  transverse  I-bars,  15  feet  apart  and  measuring  ~ 
inches  by  30  pounds,  upon  which  are  muunte<l,  on  each  side 
of  the  center,  fire  lonKiiudinal  I-bars  of  the  same  sire,  carried 
upon  13-pound  rider  plates.  'these  Innttiludinals  carry 
wooden  deck  beams  measuring  4*^  by  2'h  inches,  and  spaced 
two  feet  between  centers,  upon  which  is  laid  the  flooring. 
One  photograph  shows  very  clearly  this  arrangement.  The 
deck  beams  above  this  are  of  wood,  as  indicated  on  the 
drawing  of  the  midship  section,  page  378;. 

As  shown  in  the  loiiRitiidinal  section,  a  very  heavy  frame- 
^work  is  btiilt  up  as  a  support  for  ihr  paddle  wheel  shaft  and 
to  take  the  thru'tt  of  the  engine.    'I'he  plates  are  16  pounds 


per  s<|uarc  foot.  Running  fore  and  aft  in  the  boiler  room  are 
auxiliary  longitudinals,  cunsi>(ing  of  ij-iiH-h  channels,  to 
compen»atc  for  the  cutting  of  beams  by  the  up-takcs  and 
funnels.  The  engine  U'dplate  measures  25  feet  2  inches 
athwartship  at  the  crank  end,  and  7  feet  forward  and  aft 
un  the  inclined  line.  The  cylinder  foundation  is  upon  a 
separate  portion  of  the  structure  further  aft. 

'I'he  ship  has  seven  decks ;  the  main  deck  is  of  Steel, 
sheathed  with  wood,  to  deaden  the  ^oi^c  of  handling  cargo, 
for  which  the  main  portion  forward  of  the  machinery  is 
used  The  passenger  entrance  is  locatcil  aft  of  the  machinery, 
and  forms  a  large  lobby  fitted  with  wide  stairs  extending  to 
(he  upper  decks,  on  which  are  located  the  staterooms,  parlors 
and  public  rooms.  Additional  access  is  provided  to  all  decks 
by  a  passenger  elevator,  with  entrance  off  the  lobby. 

.'\s  .shown  in  the  longitudinal  section,  the  central  pari  of 
the  orlop  deck  and  hold  is  occupied  by  machinery,  The  for- 
ward end  of  the  hold  contains  the  dynamo  room,  fresh  water 
tanks  and  space  for  stores:  the  after  end  contains  the  steering 


•ACfrAOl  STACK  OK   MAIM  VtiK.     OVLItlO\l>  Is  »IMI«  s   fill  tKlgl-l;  SYSTEM  Of  DECK  ICAUS. 
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and  vvrlilalin;  cnjpncs  gallev  M<irc>.  froh  waur  laiik  ami 
refrigerator.  The  entire  forwaril  vin1  of  the  iirlop  deck  i» 
arraiiRcil  for  the  crew.  t<pare  being  here  provideil  for  eishict  ti 
seainrti.  nine  firemen,  nine  coal  |ia<isers.  ihirlcen  in  the  engine 
r<HMn  fori-f,  iwiive  K^'ley  men,  ihirly-ti\('  uaiters.  tiftccn 


I 

porters  and  twenty  four  miseellaneoiis,  making  a  total  of  one 
hundred  and  tliirly-)i\e,  The  after  end  of  this  deck  i«.  occti- 
pied  by  the  galley,  stretching  from  side  to  »ide  of  the  ship: 
the  pantries ;  the  main  dining  room,  which  contain>  ttvelve 
round  tables  seating  j^ix  each:  two  private  dining  rooms,  seat- 
ing respectively  six  and  fourteen;  and  the  buffet  lunch  room. 
The«  are  constructed  entirely  of  steel  and  made  fireproof. 

The  main  deck  extend*  the  full  width  of  the  ship  over 
the  guards.  Nearly  ihe  entire  portion  is  open  for  the  stowage 
of  1>.tggaRe  and  freight.   .<\t  the  forward  end  is  the  windlass 


rixim  for  handling  anchor.^  uhile  provi^sion  is  here  made  for 
carrying  a  few  horses.  Along  the  sides  of  the  freight  space 
arc  the  paddle  boxes,  mess  rooms  and  toilet  rooms  for 
various  members  of  the  crew.  TI.)c  after  end  is  taken  up  with 
liagga^c  riMims,  the  grand  entrance  lobby  and  two  cabins. 


I 


This  deck  includes  quarters  for  seventeen  of  the  crew,  in- 
cluding the  chief  engineer  and  the  purser. 

The  promenade  and  gallery  decks  arc  given  up  almost  en- 
tirely to  passenger  accoiinnodatii>n.-  Down  the  center  line  are 
engine  and  bt>iler  casings  and  ventilators,  as  well  as  stair- 
cases. On  each  .••ide  of  the  center  line  are  three  rows  of 
staterooms.  The  two  outer  rows  are  arranged  as  "tandem" 
rooms,  each  having  air  and  light  from  outside.  Thi-  inner  row 
obtains  air  by  means  of  special  ducts.  The  upper  deck  has 
a  broad  promenade  space  on  the  outside  of  the  deck  house. 
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and.  as  a  rcMilt,  iIutv  is  spaei.-  for  only  a  single  row  of  state- 
rooms At  ilu-  fofward  rml  of  this  <lfck  are  i|iiartcrs  for  the 
navigatinK  <lcparlnieiil,  including  the  captain  and  ten  othera. 
Six  musicians  and  the  wireless  tcIcKraph  operator  (Clark'k 
system)  arc  also  accommodated  on  this  deck. 

Aside  from  the  cabins  on  the  main  deck,  and  the  broad 
hallways  and  gallery,  the  only  public  gatherinx  room  is  on 
the  upper  deck.  Mirrounding  the  after  funnel.  This  is  known 
as  the  "Conventiiin  Hall,"  but  is  more  properly  the  smok- 


the  vessel  appears  to  tend  towards  simplicity.  Beautiful  ex- 
amples of  Circassian  walnut  quartering  arc  seen  in  a  number 
oi  the  apartments:  while  the  gallery  is  luuirled  in  mahogany, 
with  the  style  of  lA>uis  XVI,  The  decorative  work  was  de- 
signed by  Ij>uis  U.  Keil,  Detroil  The  dei-oratisr  ceiling  aitd 
panel  paintings  are  due  to  William  de  I..  Dodge.  New  York. 
.Mkivi-  the  main  staircase  in  one  of  our  illustrations  will  l>c 
seen  a  frog,  the  "patron  saint"  of  the  line.  Since  the  photo- 
graph was  taken,  the  ship's  clock  has  Ijcen  added  to  this 
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ing  room.  It  measures  51  feet  in  length  by  feet  in  breadth, 
attd  is  tastefully  upholstered  in  leather.  .Among  the  Hi 
staterooms  are  twenty  cabins  dc  lu.xc,  or  "parlors,"  each  with 
a  private  bath.  Eight  of  these  baths  arc  tubs,  while  the 
other  twelve  arc  showers.  These  parlors,  which  are  located 
on  the  promenade  and  gallery  decks,  are  very  daintily  dec- 
orated. Six  of  them  are  provided  with  private  balconies  at 
the  ship's  side.   I'he  whole  scheme  of  decoration  throughout 


frog,  which  greets  everyone  going  up  the  main  staircase  from 
the  entrance  lobby. 

The  boat  equipment  consists  of  twelve  lifeboats  carried  on 
the  up(K'r  deck,  eight  being  24  feet  long,  two  JO  feet  and  two 
18  feel.  The  gallery  extends  through  from  this  deck  to  the 
promenade  deck,  and  by  means  of  the  main  staircase  aft,  to 
the  lobby  on  the  main  deck.  An  elevator  runs  from  the  orlop 
deck  to  the  upper,  passing  successively  through  the  train. 


TBK  CtAkK   t.SD  or  rue  MAIK  tKClKK. 


4 


Digitized  by  Google 


StmMBw.  190a  International  Marine  ^Engineering 


375 


pramcnade  and  gallery.  The  entire  veiscl  it  equipped  with 
tdqaboiK  service,  with  an  intuwiicnt  In  evay  room.  Ten 
Hnct  an  provided  for  aiion  caanection  when  the  atcuier  is 
in  port  Ttiere  are  ruddm  bolli  forward  and  aft,  the  latter 
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being  tiatanced.  The  forward  mdder  is  iitlcd  to  faeililate 

maiH'uvcTirig  in  narrow  w.nrr>.  In  addition  to  the  usual 
»tv;iiii  ^l«fring  engine  filiiii  In  l>i>lh  ruddt-rs.  there  is  futcd 
auxiliary  slcam  lUirir  1m  llu-  -Icni  riulrlcr.  Tlii^  i'^ 
arraiiKi-d  10  tic  <juickJ>  Ci'iiiuiii<!  iri'iii  the  |iil(it  huusc,  acni.il 
«>poratj.in  niiuiriiiR  about  tm  ■-econd- 

For  protection  against  fire,  in  addition  to  the  usual  ct;uii> 
ment  required  b}-  the  United  States  Nteambuat  laws,  a  cmu- 
plcte  sprinkler  «y-.ifni  iii>ial1ed,  iiixether  with  a  ibermostat 
antomatic  alarm  ^y>irni  in  every  r<ujiii,  which  witi  five  alarm 
in  e%'cnt  of  lire  breaking  out.  All  of  the  stateraonn  and 
crew's  sleepinc  raoms  are  provided  with  fixed  washatands, 


supplied  with  rmming  water.  The  ship  it  ventilated  through* 

oiil  with  rcMd,  freMi  air  by  the  McCrceiy  sysien.   She  is 

fitted  with  the  Nicholson  ship  log. 

.\  complete  elci  lnc  lighlin)^  plant  is  provided  of  2,J00  light* 
capacity,  including  a  .search  light  of  5,000  candtcpower;  and 
consists  of  three  ^o-kilowatl  Western  Electric  i  •■•upany  gen- 
erators, each  driven  by  a  Fuller  single-acting  Cornish  cycle 
double-eylinder  en^ne. 

The  propelling  machinery,  driving  feathering  paddle  wheels, 
consists  of  an  inclined  three-cylinder  compound  engine;  diam- 
eter of  cylinders,  high-iiressure>  $4  Indies :  two  low^rctanrei, 
8a  inches  each:  stroke  of  pistoas.  8  feet  The  higb-pressm« 


376 


cnpne  is  fiiltd  wilh  poppet  valves  and  ihe  SickcU  fui-o<I 
gCV;  the  lou -pressure  c>liiidcr&  arc  I'lttcd  with  Corliss  \alvc 
g«ar.  11k  nwin  crank  »nd  iiaddle  »hsfu  are  of  <leel,  forged 
hollow,  kimI  rigidly  conpled  toBcther  in  Kne  acroM  the  ship. 
The  crank  pins  are  of  ateel,  forged  hollow.  The  paddle 
wfacds  arc  a»  htehe*  in  diameter,  each  havfatg  eleven  paddles, 
14  feet  long  by  4  feel  6  inches  wide. 

This  type  of  rnftine  was  used  because  it  was  necessary  that 
a  type  ihoiilil  -.fleeted  which  would  work  with  fiinal  1  f- 
ficiency  at  liii^h  ami  low  powers  Thi'-  Mi.imcr  is  intended  li> 
ni.ikr  :mi<  11  r  -  .t  il.i).  ihc  il.iN  rnc,  !■-  time  will  !:c 

at  a  preiiiiiim,  v>  iie  at  hii;li  <.pec<I.  and  the  night  trip  con- 
forming to  the  present  schedu'c  It  was  also  desirable  that 
one-lhird  of  the  total  power  should  he  developed  in  each 
cytinder,  inilead  of  having,  at  ta  nual  in  three-cylinder  ccm- 
pound  engine*,  the  high-pressure  cylinder  developing  almost 


and  4  feet  2'A  inche>  lonK  over  all.  The  cross  head  pins  are  13 
ittches  in  diameter  and  j8  inches  long  over  all,  with  two  bear- 
ing*, each  aH  inches  long.  The  reverse  shaft  has  a  diameter 
of  8  hdica.  The  reverahig  tnifiat  k  M  by  JO  {ncbet,  and  is 
supplemented  bjr  hand  reversing  gear.  The  air  pmp*  we  50 
inches  dkmeler  hy  40  inches  siroke,  while  ibe  bilge  pmpa, 
7  by  40  indies,  are  also  woiiced  off  the  low-pressure  cyUnders. 

The  usual  auxSiaries  an  fitted,  which  indtide  one  duplex 
tire  pump^  ooe  dt^lcac  feed  pMMpb  one  siniplex  compound  feed 
pump,  one  duplex  sanitary  pomp,  one  duplex  fresh  water 
pump  In  addition,  a  coinponnd  ccntrifuual  fire  pump,  driven 
by  a  Kerr  turbine  engine,  is  filted  for  supiilyinK  water  to 
the  sprinkler  system,  which       aniiiinaiitaKy  controlled. 

Eittht  cylindrical  boilers  arc  proudcd,  located  in  two  sep- 
arate compartments.  Thdr  diameter  is  13  feet  9  inches,  and 
length  12  feet,  each  being  |m>vided  with  two  Morison  sus- 


uexIUL  FL»N  or  Tilt  Tlllcr  euiVIXIl  eoUPOLKD  IHCLINt*    PaonLLIKC  IIICIXK. 


onc-hitif  and  the  two  lows  not  much  over  ii.  percent  caclu 
This  is  what  led  to  the  adoption  of  the  peculiar  combination  of 
valve  gear,  which  it  probably  the  first  of  its  kind  attempted 
in  marine  work.  The  result  of  this  arrangement  is  that  each 
cylinder  ha*  a  vcrjr  wide  range  of  expansioo,  tht  cnt-of  point 
in  each  cylinder  being  adjustable  from  the  starting  ptatlorm 
at  from  one-fourth  to  fiv«'«ighths  of  the  stroke^  The  pressure 
in  the  low-pressure  receivers  can  thus  be  adjttsted  to  divide 
the  total  power  into  thirds. 

The  inclination  of  the  engine  is  365  inche«  per  foot  The 
main  crank  -.haft  anil  crat  k  pr.:-  are  hollow,  measurine  --' 
inches  in  diameter,  an  axial  bore  of  K'j  inches,     l  lie 

connectinR  rod--  an  :i)  I'lit  liiiween  center-,  and  ininsiiii  ij 
inches  in  diameter  at  Ihc  cr.iiik  end,  13  inches  at  the  center 
and  10  inches  at  the  eross-head  end.  The  piston  rod  is  10!^ 
inches  in  diameter.  The  crank  pins  are  23  inches  in  diameter 


pension  furna..^,  inelies  in  diameter.  The  working  «tram 
pressure  is  itm  pounds  per  Mtuare  inch.  The  boilers  are 
worked  with  the  Howden  hot-draft  system.  Two  smoke- 
slacks  UK  fitted. 

Each  boiler  has  a  shell  in  two  courses,  each  course  being 
made  of  two  platet  t  7/64  inches  in  thidmeis.  The  design 
of  Ibe  scams  shows  a  plate  stren^h  of  80.9  percent  of  the 
uncut  plate,  and  a  rivet  strength  of  80..IS  fwrcent  Details  of 
rivetiiii;  an  -li..,vn  the  drawing.  In  the  iiir,>er  pa:t  «•■  lln' 
boili  r  are  in;lileei]  ThnniRh  stn-!  stays  in  ilin  e  row  -  ilie 
TT'pi  r  riu\   b.i-  -Ia\-  nua-iirini;  Iir-  in  tlie  bi^i;,  and 

iiiclK-  111  tile  -i:rcw  ends,  the  oilurs  are  2' j  inches  .n  the 
1' I'lv  aii'i  j".  nirhi  in  the  ends.  In  the  region  helow  the 
furnaces  are  three  through  stays  measunuR  j  and  j^^  inches 
respectively,  wilh  bridge  stays  between  the  fnrnaees  and  the 

nests  of  tubes,  (neasuring       and  3  inches.   The  staybolts. 
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in  coniKxtion  with  ilif  r.  inlni^uoii  chamber,  are  lyi  inches  in  drawing.    A  »h«*t  steel  box,  24  by  3'A  inciies,  made  01  10- 

diameter,  and  have  jo  •hrtail-.  per  inch.  pound  plate  and  angles  i54  by        inchej,  is  attached  to  the 

Kach  hmler  conuins  360  tubei,  with  an  outside  diameter  oi  shell  of  the  boiler  on  each  side  about  midway  between  the 

iikIics    Oi  this  nnmttcr,  324  arc  ordinary  tubes  o{  No.  13  tube  sheets.   This  box  starts  at  the  bottom  of  the  boiler  and 

B.  W.  G.;  Uk  KBiaining  36  (marked  "S")  are  stay  tubes  oi  extends  to  about  the  location  of  the  waterlinc.   The  itfe* 


n.KVATroii  ruou  rorr  »ioe  or  tks  Micit-rkxsiuftK  iHotMt,  snowivc  Ricnu.s  cvT^orr  tai.vx  cca>. 


Na  ?  B.  W.  J  hcsc  latter  arc  tliitkenrd  ul  both  vmh  to 
3  xncbce  'and  screwed  thruUKli  both  lulip  >hfi,fs  The  tube 
sheets  arc  }a  inch  thiik  in  front  and  it/ifi  inch  in  back.  The 
distance  biiwc<ii  sheits  is  7  dct  it  inchc  Tho  back  of  the 
combiuiioin  chamber  U  H  inch  thick,  while  the  boiler  heads, 
whicli  are  Iknwf^  wn  t  jAk  inches. 
A  nowd  circolating  device  is  amnged,  a<  tkown  on  the 


h  for  water  lu  flow  down  through  these  boxes,  aiid  thii» 
crc.-ite  a  iHticr  circolation  than  would  natnralljr  exist  thnMgh 
the  nevt  of  tabc<.  tttiaidcd  b)'  such  a  device. 

A  c<it»dition  of  ttw  coiitr.ict  (<>r  Ibi-  steamer  required  hCT 

to  make  an  aYeraBc  tpeed  of  20  statute  miles  per  hour  over 
a  course  on  Lake  Brie^  hetweea  Smuh  EM  Skoal  LifhMhip 
and  Long  Point,  distance  ijifi  miles,  deiith  of  trater  is  t9  ' 
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1$  falhomt.  The  trial  wu  made  April  27,  and  the  designed 

■peed  wa«  obiaincd    with  an  average  lii.r%t:puw«:r  ot  S.717 ; 
revotntioni,  27.6  per  niiimlc;  maximum  power;  fi/iti,  with 
revolutions,   s-.r.  iii  it  r  ni  r<  volntiaiii  tiavc  bceii  MCTCUed 
lo  30  under  the  same  coiMjitions. 


even  ihe  dust  that  is  alwa.v.-.  prvicnt.  H  a  continuous  current 
of  air  IS  proviiU-a,  passing  lliroUKh  livi!  >;  r  »  ins,  etfc,  the 
whole  of  those  !>hould  be  carried  harmWif.'-l:,  .may 

In  addition  to  the  aliove,  atmosph' n.  .m  li;is  tli,  i  r  r  .  rty 
of  aliNurtiiii^  the  vapor  ni  water,  and  can  tturcicjrf  W  cm- 
ploved  m  iNMiiinjt  bv  cvaimratinx  nvii%uire.  such  as  the  pcr>[iira- 
tion  on  our  .skin,*,  and  also  can  be  employed  to  deliver  the 
nccc5sar\'  moisture  to  the  atmosphere  of  a  room  when  il  iias 
become  dry  from  oihir  cause*.  As  is  well  known,  for  com- 
fort, we  require  that  a  certain  ijuantity  of  moulnre  shall  be 
present  in  the  air  «ro  brcBihc.  If  le«t  than  that  quantity  ia 
pre»ent  »e  experience  a  tense  of  diacomfort  Our  tongutt 
and  the  insides  of  our  flMMMhi  fed  dry.  On  the  other  hand,  if 
the  air  ha*  loe  much  moUtnre  we  cx|icricnec  MWther  hind  of 


1^    t-Hin"  »  ..    .»  -A, 

1  »     **  ^^ 

tuDuniP  srcipiis.  f.H4»»ij.(,  sCAsrtjKGs. 

TMK  HUATI.NQ  AND  VRNTILATINQ  OF  SHIPS. 
»ir  wBNtv  r  ti  Ai  kiK.  H.  u  a.  c, 

Vt.MILATIOS 

In  the  preceding  sections,  as  explained,  the  writer  has  dealt 
with  heatiPK  al'Mie,  but  he  has  meiuioncd,  front  time  to  time, 
that  heating  ;in<l  veiitilalinK  are  very  closely  allied,  that  you 
caniM  warm  any  room,  for  mMance.  <ir  have  any  source  of 
bent  present  in  any  room,  without  produciuK  air  currents 
which  necessarily  vcDtilate  to  a  greater  or  less  cxtenL  He 
now  propose*  lo  discus*  the  qnestion  of  ventilation  by  itself, 
having  already  shown  bow  the  two  can  be  wcrtced  togetfier. 

VentiiBtion,  as  cxphlncd  in  the  opening  article  of  diia  scries, 
is  to  the  atmoqlHre  of  nqr  room,  or  any  apace  m  whicb  men 
have  10  woric  or  live;  what  water  Is  to  dirt.  Atmospheric  air 
ha5  the  property  of  carrying  off  no.xlous  ^'ases.  -.uch  as  the 
carbonic  acid  Kas  that  is  given  off  at  each  breath  by  the  lunss 
of  1:  .  11  ■  iiiiitials,  the  exhalalioii>  that  are  coiistanlly  beitiii 
given  r>lf  frotn  the  ikin  of  everyone,  the  intcroUei.  bacilli,  aiKl 


unpleasant  fectinK.  We  raiinol  keep  coo),  'i'lie  perspiration 
<]<ie~  not  ev8porale<  and  therefore  does  not  fnifil  Its  aatunl 

futiition. 

It  will  be  seen,  therefore,  that  the  proviaten  of  a  snppty  of 
fresh  air  constaittly  passing  through  living  rooms,  etc.  is 
necessary  for  health.  On  shore  the  test  of  pure  air  is  taken  tn 
he  the  presence  of  a  roinianun  percentage  of  carbonic  acid  gas.. 
Sea  air,  which  is  taken  to  be  the  purest  form  of  air,  cootaiu 
about  ihrcc  voimnes  of  carbonic  acid  gas  in  10,000  vohunea  of 
air.  The  litntt  (alccn  on  shore,  by  educational  anlhoritiet  and 
others,  in  fr<-m  t\t;h\  to  ten  volume*  of  carbonic  add  hi  cveiy 
10  uoo  volumes  of  air. 

.XccordinK  to  the  latest  view  of  .scientists,  carbonic  acid  Ras 
has  bem  made  mote  or  less  of  a  boKcy.  From  tests  that  have 
been  made  it  has  been  shown  that  human  beings  can  live, 
without  iiiconveiiiencr.  in  an  atmosphere  containinR  a  very 
much  higher  |K-rcenlaKe  of  carbonic  ricnl  thsn  th;i(  k'^'H 
,nbi)ve.  On  the  other  hand,  however,  it  appears  to  be  quite 
correct  in  the  majority  of  ca«es  lo  take  the  percentace  of 
carbonic  xid  present  in  the  atmosphere,  which  can  be  tested, 
;i<  a  Kuide  for  the  pnrity  of  the  atmosphere,  with  reference  lo 
the  other  matters,  oritanic  impurities,  ele.,  that  have  been 
mentioned  above.  But  thiii  h  not  always  strictly  correct.  In 
die  case,  for  htitance.  of  lavatories,  the  caibonk  acid  present 
may  be  comparaltvely  smaiL  wUlc  the  organic  matters.  *» 
evidenced  i>y  the  smell,  may  he  conpuatively  large.  The 
special  ctksc  of  lavatories  it  dealt  with  later  on. 

Ventilation  is  known  as  natural  or  mechanical,  according  lO 
whriher  il  is  left  lo  t.ikc  care  of  itself  or  is  more  or  less  «m- 
irolled  Mechanical  ventilation  is  also  «.  nu  times  known  at 
either  "plenum"'  or  "vacuiuii."  Marine  engineers  have  exactly 
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iht  jamc  division  in  the  matter  of  their  furnatc  draft,  iiaiural 
V;  niil:i'ii.ii  .-nrn iiilmg  roughly  l'>  rrLl'.;i.il  draft  and  mc- 
chanuai  vi  nulatmii  to  lorcid  or  induLtd  Jrail.  I'lciium  venti- 
lation, which  ha^  already  Wvn  de«.Til>cd  when  ilcalini;  with 
mcthuUs  of  heating  air,  i:orrv»i>ond$  to  forced  draft  and 
vacuum  ventilation  to  induced  draft.  Natural  venlilaiion  can 
perhap*  hardly  be  said  to  correspond  to  cbinmey  draft.  It  cor- 
mpondt  rtiXtf  to  a  conditkM  that  woold  be  prncnt  it  tliere 
were  no  chimney. 

Tcrhaps  the  different  metbodi  of  ventilation,  and  the  princi- 
ples of  venulaijdin  itself,  will  be  belt  mdemoed  by  ft  tcfer* 
«tm  to  the  caie  wiiav  it  is  of  ^  gnttcst  inqxtrtimce,  vis. : 
in  coal  mininft  la  a  mniiber  of  coal  mine^,  it  will  be  remem- 
bered, as  the  eonl  is  removed  from  its  bed,  gases  are  given 
off,  whkh.  it  mixed  with  air  in  certain  proporlions,  will  cx- 
]il<K)r  and  do  xrcat  damage  if  a  light  is  presented  to  ihrm. 
The  explosive  mixture  is  hettvi  cii  5  -.ml  15  p.  r  lih  t  the 
jtas  in  the  atmosphere  of  the  niir u  Whi  n  the  am  li  present 
in  a  greater  quantitv  ilim  p.  r.tni  it  will  not  explode, 
l>n-aiise  it  caoHot  n  ni.un  iiuliKtcnt  oxygen  for  combination, 
On  llu  .jilirr  h.i'irl,  •,vlu  n  the  quantity  present  is  less  than  5 
percent  it  wilt  not  explode,  because  it  is  loo  much  ililuted  with 
Ilie  nilrogen  of  the  atmosphere.  These  figures  apply  aUo  to 
dangers  from  the  vapor  of  petroleum  in  tank  ships.  In  the 
L'nitcd  Kingdom,  therefore,  successive  act»  of  Parliament 
have  decreed  that  a  certain  Tolumc  of  air  shall  be  passed 
tbraugh  alt  coal  mine  worUngc,  tiie  vcrfnme  being  suffident 
to  veiy  qukkly  dllntc,  below  ihe  exploaion  point,  any  gas 
which  oooies  away.  Ftobably  tMs  illiistratci.  as  well  as  any- 
thing, the  cleansing  aetioa  of  atmospheric  air, 

Tlie  majority  of  mines  in  the  United  Kinedaai.  and  a  large 
luimher  in  Ihe  United  Slates,  lie  wholly  Mow  ground,  and 
are  reached  by  two  vertical  shafts,  one  of  whic!i  conveys  fre.ih 
air  to  the  mine  and  the  other  carries  oflf  fr.r  ,  I'.ijted  .iir  ir  iii 
the  workings.  From  the  two  shafts,  which  arc  iinnii  J  r- 
speelively  "do«:i  i  .i-i  ttid  "up  cast,"  two  main  roa<K  r  .  i  iiilo 
the  mine,  called  respfctivcly  ihc  "in-take,"  whi»h  i\i mii 
from  the  down  cast,  and  which  •  cu  rn--  the  fresh  £  1  iL.t  1  •he 
working*,  and  the  "return,"  which  carries  the  vitiated  air  from 
the  workings  to  the  up  cist  Roadways,  or  air  passages,  con- 
nect the  two  main  roadi  in  such  a  manner  that  there  is  a  con- 
stant current  of  air  passing  across  all  working  faces  from 
the  in-iake  to  the  rctam. 

In  the  early  day*  of  coal  miniiig;  ^iAm  wtwld  now  be  termed 
natural  voltilation  niled.  The  air  current  was  left  to 
take  care  of  itself.  Uivally  the  warm,  moist,  vitiated 
MinMiiltefe  fmm  the  wotkingt  found  its  way  to  one  of  the 
shafts,  and  being  lighter  than  the  column  of  air  in  the  other 
shaft  a  certain  difference  of  air  pressure  was  set  up  between 
the  two.  which  caused  a  certain  variable  and  uncertain  circu- 
lation of  air  throU).li  1  1  Knijjs.  It  was  no  nnenmnion 
thing  in  those  days  f<ir  the  direction  of  the  ventilating  .lir  cnr- 
r,  r,t  t.>  be  reversed  In  those  days  also.  <icca*ionn!ly,  there 
« .rs  dill  one  sh-tft  !l  was  s^mrtimcs  rlfviflfd  by  brattice 
■  If'th  lilt'  tiv  I  ilir  v  tiriicf!  li.'^flinK  il-  w.'iv  r.-'  I'lie  half  and 
the  frctli  air  moving  down  the  other  half.  In  :Knne  cases 
even  this  division  was  not  provided,  and  Ihe  air  in  those  cases 
formed  a  division  of  its  own,  the  warmed  air  escaping  up  one 
side  of  the  sh.ift  wliile  the  cold  air  passed  down  the  other 
side.  The  state  of  the  coal  mines  in  those  days  illuslfatcs  very 
fotriUy  wiut  notnral  ventlhtion  rcatly  means.  Practically 
there  was  very  Kllie  ventilation  at  alL  Angr  clunge  m  the  tem> 
pcrature  of  the  atuioiphcre  outside  might  stop  tlic  coarse  of 
die  waHathig  current  entirety. 

The  first  improvement  was  the  provisiim  of  a  furnace  In 
(he  neighborhiKid  of  the  bottom  of  the  up  ca'^t  ''-.rif'.  which, 
by  providing  a  rohimn  of  hot  air  in  that  shai'.  rreatcd 
what  mining  engineers  call  a  nu  ii.r  column,  by  iniMn-  i  f 
which  the  air  from  the  outside  atmosphere  pamd  down  the 


down  cast  shaft  and  through  the  workings  to  the  up-ca.<>l. 
In  most  minleni  coal  mines  the  furnace  has  given  way  to 
the  fan.  which  is  usually  placed  at  the  top  of  the  up-cast  pit. 
It  is  placed  there  princi|i  ill  .  I  ■  ause  the  up-cast  pit  was  cuv- 
ercd  in  when  furnace  ventilation  ruled,  to  prevent  the  ingress 
of  the  colder  air  lo  the  >Uafl,  thereby  neutralizing  the  effect 
of  the  furnace,  and  it  was  simpler  to  make  use  of  the  existing 
amngemeiits  and  to  adopt  the  fan  to  them  than  to  make  new 
ammgcmctits.  In  a  few  cases,  however,  the  fan  is  fixed  at 
the  top  of  the  down-cast  shaft,  and  force*  air  into  the  mine, 
the  vitiated  air,  a>  before^  fitting  Its  way  out  through  the 
iip«aat  shaft.  In  a  few  cases,  also,  the  fan  at  the  top  of  the 
pit  is  assisted  by  fans  at  the  level  of  some  of  Ihe  ictms  that 
are  worked  from  the  pit,  and  al»o  by  fan$  placed  in  different 
positions  in  the  workings,  to  direct  the  currents  of  air  Over 
particular  portions  of  (he  working  faces,  etc. 

Maridi  :ll  I^  .lill  recognise  a  practical  counU-rparl  lo 
their  own  ;»rfjiiiaiiiu!it  for  supplyinif  ihcir  boiler  furnaces 
with  air.  Furnace  ventilation  of  a  ::iin'j  .orresponds  to  the 
ordinary  chimney  draft  of  a  boiler,  and  fan  vcotilaltuo  cor- 
responds (o  forced  or  induced  draft,  acCOfdlng  tO  whcllier  a 
pressure  or  exhaust  fan  is  employed. 

The  writer  would  call  attention  to  one  very  striking  feature 
in  connection  with  mine  ventilation,  which  he  thinks  will 
assist  marine  engineers  to  follow-  the  work  that  has  been 
done  in  the  vcntilatiim  of  buildings,  ships,  etc  It  will  be 
noticed  that  the  shafts,  tlie  roadsb  together  wkh  a  fan  or 
furnace,  form  a  complete  circuit,  corresponding  cxaelly  to  an 
electric  circuit  The  shafts  and  tKc  main  roads  correspond 
to  the  distribtiljiw  cables  of  a  two-win  ckBtrieal  supply 
servke.  The  branch  roads,  connecting  the  woiUng  faces 
with  the  main  roads,  correspond  to  the  branch  cables  or  wires 
connecting  lamps  or  motors  to  the  main  supply  cables.  The 
lnrr:;.ce,  where  <ir!r  is  emplovcil.  -  i ir-i' .p  iTii'*  ii  .  :i  li  iltery. 
where  one  is  used  lo  supply  eurrciil.  injs!  tbe  i.',ii  r  ir respond* 
to  an  electric  generator. 

The  correspondence  is  even  closer  than  this.  Just  as  suc- 
cessive coils  of  wire.  ]iassing  through  the  magnetic  field  of  a 
dynamo  machiiiei  produce  successive  incremenis  of  electrical 
pressure,  10  the  passage  of  the  successive  Uades  of  a  fan 
iirodiice  successive  incrcmems  of  air  pressure.  Farther,  air 
eneonntcr*  TcsiManee  in  iN  panage  through  a  mine,  just  as  an 
electric  current  encomMera  resistance  in  ita  patiage  through 
a  conductor,  and  the  resbmncc  in  both  casca  varies  directly 
as  the  length  and  inversely  as  the  sectional  area.  Tims,  the 
greater  the  length  of  the  mam  roads  of  a  mitie  through  iriiich 
the  air  current  has  10  puss,  the  greater  is  the  rcsisttnee  oiSercd 
to  iti  pa««a«e,  and  the  greater  must  be  the  air  presaurc, 
measured  in  w.iter  gage,  to  overcome  it.  .Msn.  the  larger 
the  air  passages  the  less  is  the  resistance  offered 

I  li:  ill',  r  statement  will  appear  at  first  sight  10  be  incorrect, 
inssnasi  ii  ;i»  the  rcistance  to  the  passjigc  of  air  through  any 
roadway,  pipi-  or  durt  depends  directly  upon  the  friction  of 
the  air  ps'ain'.'  the  sides  of  the  duct  roadway,  etc  ,  and  evi- 
tlenlly  th  1  iti<  r  surface  nf  the  larger  road  will  create  more 
friction  than  a  sni.tller  Mirfare  of  a  smaller  road.  Hut  there  is 
another  factor  in  the  problem  in  connection  with  air  The 
resistance  offered  to  its  passage  varies  as  the  square  of  its 
velocity,  and  ii«  vcbxity  increases  with  a  given  air  delivery 
as  the  area  of  the  road  or  duct  throogh  which  it  posses  ii 
reduced :  and,  therefore,  thongib  the  increase  of  Ihe  sixe  of  the 
road  or  duct  increases  the  friction  offered  by  the  surface,  the 
total  reiislanrr  i*  considerably  lessened,  because  the  velocity 
n  nlap  kasrn-.  i 

And  allthi'  ap-hcs  to  the  ventilation  of  trtiifdings.  of  ships, 
etc.  Moflem  ships  in  particular  correspond  in  n  in  ttihth 
respects  to  Ihe  modern  coal  mine  in  the  matter  i  ■. 'iiJiUIkui. 
I  hi  ni  iilrrn  ship  is  divided  into  comparlmr  •  -  I'.-  i-hwarlship 
bulkheads,  and  in  the  case  of  very  large  ships  like  the 
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iMtitama  fay  fore-iwl-aft  balkhcadi.  It  tbn»  beiMiMt  neee»- 
saiy  lo  dciJ  with  each  conqMrtment.  from  the  tO|HiKMt  d<ck> 
downwanis,  by  ittdf.  In  the  Lmtilania  two  eoaipartments 
that  are  abreast  <'Omctimc«  (-nininiuiiraic  by  wMeitil^l  tloarSi 
a*  ill  ttic  i-,>*ir  of  ihc  cUiiriial  I'linitie  room,  and  while  the 

i|<u.  r    iti    ]  ,  ■  ill!  .  i  III  hi-  (Irnll  with  a*  one,  but  the  5r]>arate 

i-.imi  :i Ml  ■  .1-  .1  I  islf  b.i\i'  1m  bi-  dealt  with  separately  and, 

ju--.;  •'.  n:.  ■■■  I  I  :i!  mtiic.  all  the  fresh  air  has  to  lie  bionnht 
irom  (he  sunai-e.  in  ihLs  case  the  deck,  and  the  vitiated  air 
imi-t  be  carrietl  oH,  cither  on  the  satne  dwk  or  at  -'lUH-  pcunt 
where  it  will  not  mingle  with  the  air  thai  l^  MoiiiR  doseii  below. 

The  ventilation  of  ■.hip'-  h.-i^  nom  ihrniKh  very  miicli  the 
nnw  eoimc  of  development  ihe  ventilation  of  nnncs  In 
the  Mr|y  dayi  it  was  left  to  take  care  of  Ufclf.  open  liatrlie» 

and  open  porta  facing  trusted  to  do  the  work.  Later  on  the 
cqaiTalcnt  of  furnace  ventilation  wa«  estaMiihcd,  dacts  bcint 
ted  into  the  holds,  mess  roomi,  ttloon*.  ctCn  the  other  ends  of 
the  ductc  being;  carried  to  the  neichborhood  of  the  funnel,  and 

the  circulation  of  the  air  beinx  set  up  by  the  heated  colnmn 
of  air  prodiicetl  by  the  hot  uas^es  in  the  fuiiiici.  fresh  air 
beiiiK  alluu  ed  lo  enter  by  cowls  and  other  amnccnicflta  |»ro- 
sided  /or  ihcm. 

In  the  early  days  of  heatitiir  anil  venlilatins!  <if  ^liips  com- 
pressed air  was  n^etl  in  «.«:uii  ca'»r*  lo  provide  ■%iictiiin  cjf  the 
air  out  of  the  IkiIiI  and  between  ilefk-.  on  the  well-known  in- 
jiciiir  |irinci|>tc,  fresh  air  l  eiiif;  alioued  lo  rind  its  way  down 
below  by  air  inlets  somelhinK  rill  the  lines  of  the  COwls  that 
have  been  mentioned ;  but  all  thcK  systems  have  g^ven  way  to 
the  use  of  the  fan,  lince  cl«trici^  has  been  established  on 
board  tUp  and  the  eonventenco  of  (he  elcelncally-driven  Ian 
hat  been  appreciated. 

Attothcr  poitit  of  inporlance  slimild  fae  noted  here.  It  is 
absolutely  necessary  that  there  shall  be  a  complete  tirtnit 

wherever  ventilation  is  to  be  carrieil  on.  In  the  case  of  thr 
coal  mine,  the  circuit  is  fmrii  ihr  aiiiio<.phere,  >ay  at  (he 
entrance  lo  Ihe  down-rast  shaft.  throiiRli  the  diuvn-cast  shaft, 
the  in  li-ike  airway,  the  branch  rf>.id>,  the  return  airwav,  the 
up-east  shafi  lo  the  atmosphere  acain.  In  the  casr  i  ho  ,iir 
suppiv  of  a  t>oilcr  furnace,  it  wi'l  be  renicnibcred,  there  i«  the 
same  circuit.  From  the  atmosphere,  by  \:>riou<  ii.is>,mes  to 
the  slokc  hole,  thnaish  the  a^hpii.  the  lire  bar^  iKi-  finl.  the 
fire  tubes,  the  up-take  ami  the  funnel  |o  the  almos|ihore  a^sain. 
Jnit  as  with  an  electric  circuit,  if  the  circuit  is  broken,  or  if 
the  passage  of  the  current  is  cut  off,  the  workiiiBr  of  the 
apparatus  the  current  operates  is  also  stopped:  so  if  the  vcnti- 
lattnit  circuit  is  broken  at  any  point,  if  tfae  passage  of  tlie  air 
i  iirrenl  h  cut  t^fF'by  any  obstruction,  the  working  "f  the  vcnti- 
'atini;  air  current  is  .ilsr.  stoppcil  Further,  jusi  .i<  with  .m 
electric  circuit,  if  a  rcsisiance  is  introiIiKeil  inl  '  '  h  ''}\  ■  be 
current  the  strennth  of  the  current  itself  is  reduxid  v.illj  jiny 
iiiven  pressure.  s<»  if  any  obsl I'ueiioii  is  introduced  inl<»  the 
p.-i(li  <it  the  air  current.  w'i>eihi>r  for  ventilatiim  or  for  a  Itoilcr 
ftunace.  the  strength  of  tlic  air  current,  with  any  given  air 
pressure  is  reduced. 

ll  was  mcnlioncd  ab.ive  that  the  resistance  offercil  to  tbe  air 
current  depends  direct ly  uimiu  the  leOKth  of  the  path  (hrnuith 
which  the  air  has  to  move,  and  inversely  a*  the  sectional  area 
of  the  path.  In  other  words,  the  smaller  the  duct  through 
which  the  air  supply  is  carried  the  greater  is  the  resistance 
offered  to  bs  paisagc,  and  this  means  that  the  xreater  h  the 
pressure  which  ha*  to  be  employed  in  deliverintr  the  atr  cur- 
rent, and  the  lireaier  the  vekxtly  of  the  air  current  itself 
In  ihi^  mailer  ibe  ventilation  of  thifw  i<  at  a  disadvantaRC 
1  .iniiiared  with  the  ventilation  ..f  buildiuR-  .in  shore  and  with 
ib.'il  of  mines  ihon>:h  the  advantage  is  not  often  taken  full 
adsanlace  of  on  shore 

For  perfect  venlilali<in,  and  iit  the  avoidance  of  what  is 
kr.nwn  as  a  draft,  the  air  should  circulate  with  a  veiy  low 
velocity,  from  3  to  5  feci  per  second,  hut  in  order  in  do  thi<i 


the  ducts  through  which  it  circulates  must  be  large,  and  on 
hoard  ^p,  even  in  the  very  lacgest  ligers.  it  is  not  poaiibie 
to  allow  a  sufficient  space;  as  usual,  a  compromise  has  to  be 
effected.  The  ducts  have  to  Ik  made  as  larvie  as  the  other 
reqtttreneitts  of  the  ship  wiU  allow,  their  Icngih  as  short  as 

can  be  conveniently  arranged,  and  the  requisite  cm  reiii  of  air 
inusi  1)0  made  up  by  increasiuK  the  velocity  as  ri.f|nired. 

;\  striking  in.<it,tncc  of  what  may  be  done  by  the  provisiot> 
of  large  ducts  will  probably  make  the  matter  clear  At  the 
Birmingham  Gencial  llo.spiial,  where  Ihe  plenum  system  has 
been  carried  out  very  carefully  under  the  direction  of  an 
able  architect,  it  is  not  possible  lo  feel  any  dnft  anywhere. 
The  whole  of  the  building  is  subject  to  a  very  iientle  air 
current,  and  a«  one  i^asses  from  corridor  to  ward,  or  ward 
to  corridor,  one  is  absolutely  tmmnaciotis  of  any  change. 
Those  who  faave  visited  Ihe  usual  run  of  lio<]dtik,  where  thr 
windows  are  kept  wide  open  on  the  stairs,  while  the  warda 
are  kept  warm  in  wimer.  wilt  have  sometimes  a  painfal  ex- 
perience of  the  great  change  in  the  temperature  between  a 
ward  and  the  landiuK  oni*ide. 

(•unher.  at  this  huspiial.  ihc  smeits  that  are  so  -iiieii  iu 
evidence,  such  as  those  of  dinner,  of  medicines,  etc..  are  abso- 
lulely  unknown.  Kveryone  will  be  familiar  v  fi  1;;.  im 
pleasant  smell  there  always  is  alKinl  a  restaurant  tiiih. ''utely 
after  dinner,  and  usually  also  in  the  nciuhbor!..  , -l  if  the 
vvards  of  a  hospital  while  dinner  is  Roiog  on  and  immediately 
afterward*.  One  can  fretiucnily  tell,  a  little  way  of?,  if  eab- 
bagr  is  an  article  of  diet,  and  so  on.  At  the  Birmingham 
General  Hospital  there  is  no  sign  of  anything  of  the  kind. 
The  ventilating  air  cutrcm  carries  off  all  odors,  just  as  the 
ventilating  current  of  a  coal  mine  carries  off  the  explosive 
gases.  And  this  effect  is  produced  with  Ihe  expenditure  of  a 
very  small  amount  of  power— ao  horsepower  only— and  with 
an  air  pressure  of  only  l/io-inch  water  page.  Marine  engi- 
neers lurdly  need  reminding  how  very  small  a  pressure  this  is. 

.\l  Birmingham  i!u  n  suit  is  produced  by  very  large  ducts. 
In  ihc  main  duct  a  do/et>  men  can  stand  abreast,  and  there  is 
almost  he  a4  i  -am  for  a  man  to  stand  on  another  man's 
shoulders  to  reach  the  ceiling.  The  branch  duel*  ate  in  pro- 
portion, and  the  result  is  as  described  .\s  against  ihis  the 
ventilating  air  current  of  the  majority  of  coal  mine?,  though 
the  airways  in  the  best  of  ihein  arc  wide  ttid  high,  is  very 
powerful  indeed,  and  it  is  a  serioits  soince  of  danger  to 
working  miners  coming  from  the  cmI  face,  where,  in  spile- 
of  the  air  current,  the  temperature  in  deep  mines  is  very 
lii^  indeed,  and  where  their  physical  exertion  canscs  proftise 
perspiration,  for  them  lo  come  out  into  the  cold  air  current 
of  thr  main  rf»ad<t. 

.\s  cv|il,iiiv  (1  above,  it  is  not  (k-i-  ibb  i,.  'nr  j-'  rtucts. 

even  in  the  l.iruest  ships,  for  ventilating  air  curtenls;  but,  on 
the  oiIh T  hnnt!,  the  lengths  of  the  diwts.  even  those  leading  to- 

the  lower  decks,  is  not  great 

.^s  menlionril  afnive.  the  ventilation  of  ships  has  settled 
down  to  Ihe  motion  of  the  air  by  fans  just  as  has  the  ventila- 
tion of  coal  mii»e«.  atul  just  as  the  tendency  rif  mrxlem  boiler 
work  is  to  provide  either  forced  or  induced  draft  by  the  aid 

of  fans.  As  with  co.-il  mines,  also,  and  as  with  lioiter  furnaces, 
the  air  may  be  forced  into  the  apace  to  be  ventilated  fay  a 
pressure  fan,  the  vitiated  air  being  allowed  to  escape  fagr  any 
conveniem  outlet,  or  the  air  may  be  eKhitnled  from  the  space 
to  fae  ventilated  by  a  suction  fan,  and  fresh  air  drawn  into 
the  space  through  any  eonvenienl  inlet  The  one  thing  to 
remember  in  all  cases  where  efficient  ventilation  is  sought  is 
1!:,  ;  till  -1  must  be  an  inlet  and  an  outlet,  and  that  the  same 
ipi.i.-iiiiy  i'i  air  which  passes  in  must  pas*  out 

,\  poini  ibal  should  '     i.  ■nl  hi^?  i  wh-^  '  ih:-  space 

to  be  ventilated  nl -  i  lieated,  whetliri  tiie  air  is  healed 
arlifirially  on  it'  the  space,  or  whether  it  is  hrated 

in  the  space,  either  artifkJally  or  by  the  presence  of  men  or 
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aniniaU  in  the  .spacr,  the  volunu'  of  air  passing  out  will 
usually  lie  greater  than  that  passing  in,  and  therefore  the 
ouilclB  should  have  a  larger  area  than  the  inlets.  The  prob- 
lem in  this  case  is  the  same  as  that  in  connection  with  both 
mine  ventilation  and  the  supply  of  air  to  a  furnace.  The  fan 
»upplyiiiK  induced  ilraft,  it  will  be  remembered,  must  be 
larger,  in  the  sensr  that  it  will  allow  a  larKer  volume  to  pass 
through  it  than  the  fan  required  for  forced  draft,  because  the 
volume  of  the  hot  gases  is  larger  than  the  volume  of  the  air 
that  is  to  be  delivered  10  the  fan.  In  the  case  of  the  ventila- 
tion of  saloons,  cabins,  etc.,  the  difTerencc  in  volume  of  the 
air  will  usually  not  be  great,  but  the  caution  given  above 
should  be  rcmemliered.  in  order  that  those  who  are  responsible 
for  the  designing  of  systems  of  ventilation  for  ship-bi>ard 
work  should  be  careful  not  10  make  the  outlets  smaller  than 
the  inlets.  Making  either  an  inlet  or  an  outlet  small  throttles 
the  passage  of  the  air  through  it,  increases  the  pressure  at 
which  the  air  has  to  be  driven  through  the  space  to  be  venti- 
lated, and  increases  the  tendency  to  drafts. 

For  ventilation,  therefore,  whether  of  the  between  decks 
where  cattle  are  carried,  the  large  living  spaces  where  steerage 
passengers  are  carried,  or  the  saloons,  staterooms,  or  ofiicers' 
cabins,  the  same  principle  holds  good.  Air  must  be  brought 
from  the  deck  to  the  space  to  be  ventilated,  and  the  vitiated 
air  must  be  allowed  to  find  its  way  back  to  the  deck  or  to  the 
outside  of  the  ship.  In  some  of  the  White  Star  liners  air  is 
brought  down  from  the  deck  under  pressure,  is  directed 
through  ducts  into  the  stateroom*,  and  is  allowed  to  escape 
through  the  ports  of  the  staterooms,  saloons,  etc.,  when  the 
ports  arc  open,  and  when  the  ports  arc  not  open  the  air 
escapes  by  a  duct  provided  specially  for  it.  opening  into  the 
the  ship  on  the  inside,  and  opening  into  the  atmosphere  on  the 
outside  of  the  ship,  but  protected  by  a  valve  on  the  outside, 
which  is  open  when  the  sea  does  not  rise  to  it,  but  which 
closes  automatically  when  the  ship  rolls  and  dips  that  end  of 
the  duct  or  if  the  sea  washes  up  to  it.  The  writer  understands 
that  this  method  is  giving  way  to  the  system  that  has  been 
worked  out  by  the  Thermotank  Company,  in  which  all  air  is 
taken  from  the  deck  and  returned  to  the  deck. 

In  the  case  of  cabins,  staterooms,  etc.,  opening  to  the  atmos- 
phere, such  as  those  on  the  upper  decks,  boat  decks,  etc..  where 
there  are  any,  the  system  of  ventilation  can  be  modified.  Air 
may  be  taken  in  or  expelled  from  the  side  of  the  cabin,  hut 
provision  must  be  made  for  the  exit  of  the  air.  In  the 
Lusitania,  in  some  of  the  cabins  on  the  upper  deck,  an  ad- 
justable inlet  is  provided  for  the  air  in  the  side  of  the  cabin, 
and  it  is  exhausted  by  a  duct  leading  to  the  boat  deck,  a  small 
electrically-driven  fan  providing  motive  power  for  the  air 
when  required. 

In  some  of  the  cabins  on  the  boat  deck  of  one  of  the  White 
Star  liners  the  writer  noticed  another  ingenious  method  of 
ventilation,  based  upon  the  injector  principle.  .\  T-shaped 
pipe  was  fixed  on  the  side  of  the  cabin,  the  central  portion,  the 
Stem  of  the  T.  projecting  into  the  cabin,  and  the  top.  or  cross, 
of  the  T  being  arranged  fore  and  aft  outside  of  the  cabin. 
As  the  ship  goes  through  the  water  air  rtishes  through  the 
portion  of  the  pipe  outside  of  the  cabin,  and  draws  air  through 
the  connecting  piece  leading  to  the  cabin,  causing  a  current  of 
air  to  pass  out  of  the  cabin,  through  the  after  portion  of  the 
fore-and-aft  piece.  This  would  probably  make  a  very  efficient 
ventilating  arrangement,  but  it  must  again  be  remembered 
that  some  method  of  providing  the  inlet  air  must  be  arranged 
or  the  ventilation  cannot  go  on.  The  inlet  air  may  be  pro- 
vided by  a  protected  duct  leading  to  the  deck  above,  or  in 
any  other  convenient  way. 

VEXTHATIOW  AND  HEATIHC  AKD  CttOLINC. 
The  connection  between  heating  and  ventilating  has  already 
been  explained,  and  that  between  cooling  and  ventilating  to  a 


certain  extent,  it  will  be  understood,  from  what  has  been 
said,  that  once  possession  is  obtained  of  a  current  of  air 
pa\sing  continuously  through  a  room,  a  saloon,  mess  room, 
cabin,  etc.,  it  can  be  employed  for  warming  the  room,  cooling 
it,  providing  it  with  moisture,  or  rvsluciiig  the  moisture  pres- 
ent by  merely  placing  the  heating,  cooling,  humidifying  or 
drying  apparatus  in  the  path  of  the  air  current,  and  by 
pro|>erly  proportioning  the  heat  supplied,  the  heal  extracted, 
or  the  moisture  supplied  or  extracted,  to  the  requirements  of 
those  occupying  the  room.  .-Mso,  it  will  be  understood  that, 
with  |iro(H-rly  arranged  apparatus,  it  should  be  possible  to 
vary  the  heating,  cooling  or  moisture  at  will  in  each  compart- 
ment dealt  with, 

VEN7IIATI0N  OF  LAVATOHICS  A.VU  CATTLE  SP.\CF!= 

The  ventilation  of  lavatories  and  between  the  decks  where 
cattle  are  carried  presents  some  difficult  problems.  So  far  as 
the  writer  is  aware  the  between  decks  for  cattle  have  not  been 
subject  to  any  .s|i<-cial  method  of  ventilation,  but  lavatories 
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have,  and  in  his  opinion  the  between  decks  for  cattle,  and 
even  in  some  cases  the  steerage  quarters,  might  with  advantage 
be  subject  to  the  apparatus  to  be  described.  The  difficulty  in 
the  matter  of  ventilation  in  these  cases  is  the  effluvia  that  is 
too  often  present,  and  that  even  a  powerful  ventilating  cur- 
rent sometimes  fails  to  get  rid  of. 

The  remedy  appears  to  be  the  addition  of  ozone-making 
apparatus  to  the  ordinary  ventilating  current.  Ozone,  it  will 
be  remembered,  is  oxidized  oxygen.  Its  chemical  symbol  is 
Ot!  oxygen  in  the  ordinary  way  usually  combining  only  as  Ot. 
Ozone  is  the  great  vivifying  agent  that  is  so  much  sought 
alter  by  invalids  who  lake  sea  passages  and  who  go  to  the 
seaside.  It  has  a  very  peculiar  and  by  no  means  a  pleasant 
odor.  It  may  be  smelt,  especially  in  the  early  morning,  on 
open  hill  sides,  and  on  the  decks  of  ships  at  sea,  and  again  at 
the  seaside,  in  iKirticular,  close  diwn  to  the  water's  edge. 

It  is  oxygen  in  a  very  powerful  condition,  and  its  office  is  to 
oxidize,  that  is  to  say,  to  burn  up  the  microbes,  bacilli,  etc., 
which  produce  the  offensive  effluvia  and  which  will  cause  ilis- 
ease  if  allowed  to  remain.  Ozone  is  produced  by  elec- 
tricity. It  may  always  be  smelt  by  those  who  know  its 
characteristic  odor  after  a  thunder  siorni.  It  is  created 
in  fairly  considerable  quantities  by  every  flash  of  lightning, 
and  by  the  silent  discharges  which  lake  place  during 
thunder  storms  which  do  not  give  rise  to  lightning.    It  is 
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created  industrially  hy  the  aid  of  higli-tciisiun  altcmatiiiK  cur- 
rents, combinctl  with  what  are  calliil  electrical  condensers. 
The  electrical  condenser  is  quite  difTrrenI  from  the  steam 
condenser.  Rvery  electric  cable  is  an  electrical  condenser. 
Whcncs'er  two  conductors  arc  close  together,  but  separated  by 
an  insulator,  an  electrical  condenser  is  formed  by  them,  and 
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this  case  to  the  body  of  the  »hip,  aiMl  a  high-tension  alternating 
current  is  delivered  to  the  other  conductor.  The  condenser  is 
arranged  to  be  placed  in  the  path  of  an  air  current,  and  the 
constant  charge  and  discharge  of  the  electrical  condenser, 
produced  by  the  passage  of  the  alternating  current,  converts 
ozone  into  the  oxygen  of  the  air  passing  through  it,  the  ozon- 
ized air  being  then  delivered  wherever  it  is  required. 

The  high-tension  current  is  produced  on  shore  by  the  alter- 
nating currents  of  the  ordinary  town  supply  service,  raised  to 
very  high  tension — several  thousand  volts — by  .  means  of 
stationary  transformers,  similar  to  those  that  are  used  for 
the  distribLtion  of  high-tension  currents.  L'p  to  the  present,  so 
far  as  the  writer  is  aware,  alternating  currents  have  not  been 
employed  on  board  ship,  and  therefore  sonic  arrangement  is 
necessary  for  converting  the  continuous  currents  to  alter- 
nating. This  may  be  done  by  means  of  small  motor  genera- 
tors, consisting  of  two  distiiKt  machines,  a  continuous-current 
motor  taking  current  from  the  lighting  or  power  service  of 
the  ship,  and  an  alternating-current  generator,  whose  armature 
is  driven  by  the  electric  motor.  The  alternating  current  can 
be  transformed  by  a  stationary  transformer  to  the  high  pres- 
sure necessary. 

.•\nother  method  which  has  been  adopted  by  Mr.  .\nderson 
in  his  .ipparatus,  and  which  it  is  claimed  an.^wers  the  inirpose, 
is  to  employ  the  continuous  current  taken  from  the  lighting 
or  power  service  of  the  ship  and  to  subject  it  to  very  rapid 
interruption,  very  much  on  the  lines  of  a  trembler  bell  or  the 
induction  coil  employed  with  motor  cars.  A  special  form  of 
interrupter  is  used  and  a  charge  and  discharge  of  the  electrical 
condenser  is  obtained,  this  giving  rise  to  the  ozone  required, 
which  is  directed  where  it  is  wanted.  In  use  the  ozone  gen- 
erator must  be  placed  in  the  path  of  the  air  current  that  is  to 
circulate  through  the  lavatory  or  other  tpace  to  be  dealt  with, 
the  ozoni/ed  air  being  allowed  to  circulate  through  the  space, 
and  the  resultant  air  being  carried  off  by  a  separate  dtR't  in  the 
usual  way. 

(To  be  eontintifd.) 


Mil-   mMM«   BiKl  OCIIIP.  ii»   THZ  CXItZD  STAliS  »nrNir  rrtin  <iavicK. 


if  an  electric  current  is  delivered  to  one  conductor  a  charge 
of  electricity  is  delivered  to  and  ab>cirlic<I  by  the  insulating 
substance  separating  the  isvo  cixidui'iors. 

For  oroneinaking  apparatus  condensers  are  formed 
sometimes  of  glass  tubes  with  conductors  arranged  inside  and 
out,  and  sometimes  of  glad's  plates,  with  sheets  of  metal  foil 
between.  In  the  .\nderson  apparatus,  which  is  illustrated  in 
Figs.  £6  and  the  condenser  consists  of  the  glass  tubes 
shown,  with  conductors  in  the  form  of  coils  of  wire  on  the 
outside  and  other  conductors  on  the  inside.  In  all  electrical 
condensers  one  of  the  conductors  is  connected  to  earth,  in 


The  United  States  Revenue  Culler  Quidc. 

Thi*  70-foot  twin-screw  launch,  <-<|tiippcd  with  two  (x>  horse- 
power st:indar<l  engine*,  li;«*  jif*!  been  completed  by  the  Elec- 
tric Launch  Comp^my.  It.-iyoiuie,  .\.  J.,  for  the  L'nited  States 
Treasury  Peiisirtmrnl.  for  aiiehonige  service  in  New  York 
harbor  and  vicinity.  'I  his  is  the  first  revenue  cutter  be 
equipited  with  gasoline  (petrol)  motors,  all  boats  heretofore 
being  equipped  with  steam  boilers  and  engines. 

The  Guidf  is  70  feet  in  length,  1,1  feet  6  infhes  beam,  and 
4  feet  0  inches  draft.  Her  displacement  is  27  tons.  The  hull 
is  of  substantial  construction,  oak  frame,  cedar  planked,  copper 
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in  tiiimber,  made  of  hcny  gahftaiied  Med,  with  a  tout 
capacity  of  1,000  galbns.  Tht  weigltt  of  tmSa  wben  empty  is 
3  torn. 

Two  steel  bulkheads  separate  the  engine  room  from  for- 
ward .mil  nt'.cr  qiKirti  rs.  1  :iri;f  sp.ict'  provided  tor  the  in- 
staUation  ol  tlie  UVii  ioar  CN  linUer  cr^'!;ic«,  «  h:ch  arc  capable 
Ot  driviriK'  tilt  boat  at  a  tpn-J  :if  12  ;in  hour,    A  com- 

plete electric  light  plant  is  instalted,  with  storage  hatteiy 
auxiliary  power;  electric  lainps  being  placed  throughout  ilw 
bOAt,  and  a  powerful  searchlight  on  the  pilothouse  roof. 

The  after  .<ialoon  is  ta  feet  in  lengtii,  with  side  iraasams, 
givniK  sleeping  accoimiKMbtioii*  for  fmr  officer*,  with  an)io|- 


a 


fastened  thr('Ui.,'h<  ut .  pilot  and  cabirt  house  fmislied  outi^idr 
in  qtiartrred  o.ik:  minor  in  n.ik  with  mahogany  trim  anrl 
lurnitnn  .\  -imciou-  forecastle  is  provided  forward  for  a 
crew  ot  lour  men,  with  hrgc  galley  in  peak.  The  full  width 
ol  the  boat  makes  tt  apuious  cabin  for  dining  and  officers' 
^rtcri.  Side  inaiOiM  are  placed,  providing  ior  two  berths, 
witfi  JaiBc  nmbogaqr  aidclMBrd  tmi  MMtc.  The  boat  ia 
ttaerad  m  pilot  HotMc  aa  well  M  oa  bridge  deck.  Thegjiaoliiie 
tanks  are  inatalicd  onder  tbe  ilooridc  of  the  pilot  housei  four 


any  writing  desk,  toilet  :ir.(i  hivalory  compartments.  Side 
decks  are  provided  around  the  cabin  house,  with  spacious 
bridge  deck,  poriniHing  the  boat  lo  be  handled  frojn  1  111- (!■■. 
The  cabtos  are  inclosed  by  pUte-gla$»  windows,  dropping 
down  into  pockists  and  giving  free  ventiUtion  and  air  tiwon^ 
out. 

TIm  reqiliiement<i  under  which  the  vessel  was  btliit  weK 
somewhat  oneious,  involving  the  fittiqg  of  a  very  large  amount 
of  materia),  and  the  provision  of  maay  pieeei  of  equipment  and 
comfort  not  mmlly  found  in  vessels  of  this  sissr  Among  other 
spch  features  might  be  mentioned  a  waterti^t  door  (really 
a  vertical  manhole),  w  ith  a  clear  opening  of  I4  by  30  inches, 
located  on  the  steel  bulkhead  just  forward  of  citation  No.  9. 
This  door  measures  over  all  18  by  24  inches,  and  is  held  in 
place  by  sixteen  '  j-inch  studs.  The  door  itself  is  made  of 
to-fioitnd  plate,  while  ih-  l.u'«head  is  of  7-poi;nd  p|;ite,  The 
iiverlap  of  the  door  upon  the  bulkhead  i«  2  inches  ,ill  ar<iund, 
the  opening  in  the  bulkhead  being  stiffened  by  is-inch  bars, 
covering  this  space  of  2  inches.  Hctweeii  the  bidkhcid  and 
lha  door  is  a  rubber  gasket,  whiih  ^ir'-vhi,-:^  (or  watcrtight- 
neta  when  the  studs  are  screwed  up  hard.  The  bolkhead  itself 
is  stiffened  bgr  wooden  atudding,  moMUriaig  iK  by  J  iadies. 

A  M*fbat  boat  is  arried  in  dsodn  on  the  dcdilionse  hft  of 
amidships,  and  may  be  swung  out  by  means  of  davila. 
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of  this  is  the  elliptical  tfUuHdsed  MmI  fnnnd,  meMnrinB 
.V4  by  24  inches,  and  used  for  ventitaling  the  engine  room.  The 

l>i!o!hou--i'.  itill  further  forward,  ■-A  <!■  iwii  into  tlu-  hull,  .iiid 
includes  a  sti  cring  station,  a  cupboard,  .\  bufff.  and  two  solas. 
It  is  15  feet  in  Iciii^tli,  Three  flight'^  nf  5t;\irs,  two  leading  ,Al 
10  llif  link  .di  ivf,  ,ind  line  leading  I'lrvvard  to  the  forecastle, 
opeii  into  iliis  .Tfi»rlmfiil.  The  entire  house,  with  the  e.\- 
Ce|»tion  of  the  after  end,  is  fitted  with  window  I'nderncath 
this  pilothouse,  as  shown  by  the  inboard  (irofdi-,  an-  found 
quarters  for  the  crew  in  the  forward  end  and  fuel  and  whislle 
tanks  in  the  after  end. 

The  entire  constrnctioD  is  vciy  iiaay,  all  the  metal  fittings 
betas  af  hcwue  and  galtaniaed  itcd,  to  withstand  the  severe 
aerricc  which  a  boat  like  tbit  meaa  with  in  hoarding  vessels 
entering  Htf  Yoefc  haitor.  The  boat  is  baik  and  designed 
for  business  all  the  way  through,  and  is  in  oonttrncltoo  eqnal 
to  the  heaviest  steam  vessel  of  her  slie. 

The  trial  trip  of  the  boat,  March  y\  very  suoces^fu',  the 
engines  developing  their  full  power  for  a  period  of  two  liourit. 


The  value  of  the  weight  may  then  be  indicated,  only  in 
ra;e  there  are  certain  suppositions  on  the  form  of  the  hcaas 
on  ai  count  of  the  motneni  of  rc!>i«tance.  Starting  {fOOl  a 
channel  section  (see  Fig.  7)  it  may  be 
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THE  MOST  SUCCESSFUL  DIMENSIONS  OF  STEAM- 
SHIPS IN  RELATION  TO  ECONOMY, 
■v  OTTO  AtT,  Mfum-nfatmstja. 

The  moincMi  of  ihf  force*  produced  hy  the  ^.tatic  unequilib- 
flum  is  to  hf  aililid  1  1  the  tnomeni  <lerined  in  icjuation  (is)- 
For  simplicity,  only  the  Immih  ("  ,-l  may  he  added,  and  con- 
sidered a  strut  to  .support  the  (lanits  1  l  ig.  6).  Ihc  reaction 
produced  in  this  way  may  be  calculated  only  by  means  of  the 
laws  of  stresses  of  materials.  Of  course,  it  is  dependent,  too, 
on  the  dimensions,  in  aooie  way,  but  sndi  inveatigationa  are 
not  yet  available. 

The  whole  moment,  acting  on  B,  is 

jr.asilf     Z  V  h.  (98) 
where  M  h.is  the  value  shown  in  equation  (25). 

Speaking  <if  midship  sections  more  compliealed,  for  in- 
stance.  Fig,  2,  generally, 

IT.  =  jV  —  M.,  (39) 
where  Jf<  means  the  moment  of  the  unknown  statical  values. 

The  stress  which  will  not  exceed  a  certain  sum  is  given  by 
the  cqnation: 


(3*  +  A.). 


and  the  wei|^  of  tbe  floor  will  be 

w,  =  c*B  iab+  h»)  X' 
where  e*  is  a  coeiBcient 
Then  there  results  from  (30)  and  (33) 

B       ab  +  h, 

«%  =  «.X  X  xu*. 

km       3b  +  *• 


(31) 
(sa) 

(33) 


(30) 


fia  T. 
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Ftim  thU  relattoo  Mtwnl  mea  iat«rc«ttng  and  importaat 
conclnsiom  rcsalt  in  case  fhc  vilue  of  U»  it  iatrodoced.  Tkit 
will  be  nwiilioaed  diewiiere.  All  ^  oilier  tnniTerw  tarns- 
tural  amngcmenta,  the  lwwu»  tiw  adScnliic  ten  of  Mk- 
heads,  etc.  may  be  managed  in  the  tam  wmf,  after  kaviag 
found  out  the  bending  moment  in  an}'  directkin  accOnla4K  to 
the  laws  of  the  theory  of  elasticity. 

The  problem  of  the  strength  of  !       -i-u:  hir«  i«  yet  only 
beginning  to  be  understood.   'Ihettitjit,  wi  nm-t  iry  to  cm- 
ploy  what  is  known  already.    According  to  ilic  cxjn  iitiu 
of  C  Bach,"  the  tUcknes*  of  plating  is  to  be  found  from  the 
rdatiOB  (cf.Fig;C): 


it  + 


0  >  ' 


(34) 


where  M  is  a  cocBicient  and  d"  indicates  tiie  mean  depth  of 
water,  on  which  die  inri  of  bidkhead  hi  itueatiao  ia  lo  be 

found. 

In  order  to  show  the  dependence  on  the  fimdajnentai  dimea" 
akma,  Ht  to  be  aet  like  frame  spacmf  or  ipKO  of  ttiffeBeit; 
that  »  10  njr,  either  a  dependence  <m  the  length  or  OB  the 
hreaidth;  and  rf'  Is  to  aet  like  d,  and  a  like  the  distance  of  hoti- 
aontal  girders;  that  is  (o  ^y,  depending  on  the  depth. 

Then  the  weight  for  a  Nquare  is 

ie»=:jrX'XaX*  (35) 
where  X  is  the  Constant  of  wcffht  (fttadamental  eonstaat}  or 
with  (34). 


«  being  very  great  in  propoftion  to  /.  then 

t«s  =  />•  X  I  y  a  ^'  ft  rf  (  ^7) 

In  conncc:!');:  wLth  the  formula  for  the  weight  of  stiltcning 
bars,  this  furtni;!a  sh  iw.^  wh'wh  choice  of  the  diftaUCC  of  Stif- 
fened wi!!  he  tliL-  'ii-:-t  :or  ihc  wi  Ltrhr, 

I'-ii.illy  in  slii|iVaiilriing  i.r,!y  such  parts  are  examined  in 
reference  to  ilie  racking  stress,  the  rackmg  force  of  which 
rcsulLs  from  the  Ealeriaa  fomnla  for  the  straight  column. 
For  a  pillar,  for  insunce,  a  moment  of  inertia  rcsohs  from  the 
nddng  chane 

fix/ 

Osf-X  . 

r," 

h  =  Voung's  modulus,  /.  =  length  of  colomn, 

QXt^ 

/  =  . 

t'XE 

J*  depends  on  the  dimension.'^.  .\  hollow  cylntdfical  sectioa 
being  suppo5ed,  it  wilt  appnach  (  Fig.  9) 


X  <<•'  X 


and  the  weight  of  the  pillar 

from  the  relations  (j8)  to  (4"  K  iherc  resntta: 

Q 

tc.  =  F.  X  . 


(39) 


(40) 


(41) 


For  other  forms  of  cross  Section,  analagous  formnlas.  which 

may  be  ea-^ily  derive"),  may  In-  I'rmiul 

The  cxaminiiliLMi  will  net  ttiDrc  ilifticult  as  <i>on  as  the 
ilUfSti(itt  ci.iincs  up  i>f  the  r-ickiitfr  >.lrr4>v<  '<i  plate-!..  There- 
fore, only  the  ca<>e  may  be  cunittdered  which  cxi^»,  in  case 
tlie  deck  platmg  is  submitted  to  a  pressure  at  the  tongiludifnl 


SCUM.  Then,  according  to  A.  £.  Lovei**  for  spedai  radting 
fovees  die  rclaiioii  exists: 

Q      4«*  sxr 

f=  =  X  w 

F     I  — if  r 

fi  -  r'o'.L-vof.'s  pr< i;>i'ii It:,  i  :  frame  spacing.  Q  —  the  whole 
pressure  acting  on  the  dccV  '•'  -  cro;-s  section  of  deck  plat- 


ing,  /'  =  moment  of  inertia  of  a  cross  section  with  nnit 
Then  the  moment  of  inertia  is  given  by  the  relation: 

y  (I  -  X 
r  =  ^  

4  »  •  £ 

I  and  r  depend  on  the  d&neniions,  here,  too;  dins 

^  0  (1  —  /)  f 


la       B  X  «  X  4«'  X  £ 
and  the  weight  of  the  deck  plating  over  a  frame 

=  jr  X  S  X  J  X 
In  a  similar  way  as  above,  there  results 


(4a) 


(43) 


(44) 
(45) 


i*s/f.'xrvoxii*xr. 

In  order  to  ftod  om  the  whole  weight  of  the  hall.  IPv  m  iu 

dependence  on  the  dimensions,  the  variations  of  all  the  single 
parts  are  to  be  considered.  The  above  gives  only  an  indi- 
cation. 

In  order  tc;  :if,d  uut  the  variatiun  of  the  weight  of  tiia- 
chinerv  with  the  dimcn'(ion>  we  r^'hitc  il  i^  always  ildiie  • 
to  the  horiepuwcr  and  lo  the  weight  per  unit  of  horsepower: 

The  of  this  relation  can  have  BW«t  varying  valnca,  ac-> 
cording  to  the  kind  of  engine  (steam  engine,  steam  tarbine, 

gas  engine),  to  the  boiler  arrangement  (tubular  boiler,  water- 
tul)c  boiler)  and  to  their  special  building.  We  will  refrain 
from  invc^tiiiiating  this. 

Above  all,  the  t|iie!<ii<>n  is  fi>r  a  variation  of  the  indicated 
horsepower  with  the  ftmd.-iriienlal  variahtes.  According  to 
the  usual  methods,  the  power 

IHP^ymXyXEMP  (46) 
when  v=.  .VP  mean  the  mechanical  efficiency  of  the  engine  and 
of  Ihc  propeller,  and  E  II  P  mc.nns  the  eflfcvtive  power  of  the 
propeller. 

At  first  wc  consider  the  depetidciice  of  £  W  F  on  the 
dimensions,  and,  referring  to  the  fommla 
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R  ^  ,  C  bene  eoutHit, 

CX  K 

we  go  back  to  the  sliip'«  resistance.  Froude  has  shown  in  his 
essay  oi  1874  that— in  order  to  judge  of  the  qaestion  of  the 
"useful  displacement" — the  dependence  of  the  ship's  resistance 
on  the  dimensions  must  be  known.  It  i*  very  intereMiog  to  Me 
the  progress  made  in  this  directkm  aincc  those  days.  It  is  a 
fact  that  our  knowledge  of  the  'Vnnre  of  rctutaace  for  die 
•Mp  of  etch  proportkikt"-4S  Froode  iMbea  it— it  a  Tciy 
ioeamplctc  one  Mill  to^.  We  ham  ia  tUa  <llraiitleii  frfaiei- 
tiall7  the  rcaearchcs  of  G.  ttota,*  who  hat  studied  the  d«- 
pendeoce  of  the  resistance  on  the  dimensions,  it  is  true,  but 
only  for  one  single  block  coefficient  i,  especially  for  t  =  a5. 
In  a  considerable  way  these  rcsi  arches  were  coniplfiid  hy 
R.  E.  Froude,"  who  undertof  k  besides  this  another  variation 
of  *.  between  limits  of  o,  ivi;  sn  l  u  =.41  B'::  ;;:e5c  values  ,ire 
only  very  rarely  used  in  the  building  of  merchantmen.  Be- 
sides, some  lime  ago  D.  \V.  Taylor"  published  the  results  of 
Knne  experiments  about  the  dependence  of  the  resistance  on 
the  block  coefficient.  But  these  data,  given  for  a  teltledlip, 
permit  only  a  limited  cmplaynient  for  our  purpose. 

Hie  enoKBous  material  that  has  been  coDeBtcd  hi  fte  dosen 
model  basMS  of  t&e  different  dviliicd  nations  is  entinly  aie- 
less,  for  the  ircaAer  part,  in  this  question,  because  tuoal^ 
experiments  are  nndertatai  only  as  far  as  necessary  to  g«in 
moat  favorable  lines  after  baving  fixed  the  diniensions. 

Tile  better-known  fomiilas  .if  rc<.is.l.iiii-c  aIihI'  ■  tun 
found  have  bteri  compiled  by  \V.  Johns"  some  umc  ago,  but 
iliry  1!  '  n<it  serve  im  well,  considerinis  our  purpose.  .\  great 
many  of  the  formulas,  fur  instance  the  French  formula 

I  H        ^  ^  X  midsliip  section.  (47) 

and  tiw  EatHih  Admiiahy  f  onaula 

r  X  »^ 

IHP=T  ,  (48) 

C 

show  only  a  very  limited  variation  of  tbe  /  i;f  P  in  cfaanging 
the  dimensions. 

Those  formulas  are  more  available  which  aepaiM*  the  re- 
sistance  into  frietional  resistance  and  icsidiiafy  rerfstaocc. 
But  even  camparinK  Acse  fonsnlas  with  RaMi't  eajpcrlnnts 
Iara«  mistakes  have  been  prevalent  Pcrbapa  die  best  fermv- 
las  for  use  are  those  given  by  D.  W.  Tayhsr." 

(i)  For  the  frictional  resistance: 

S  being  equal  to  C  X         L,  and 
(3)  for  tlie  residuary  resistance: 

ia.5  X  W  X  »  X 
J?.  =  .  (so) 

In  the  first  formula  C  is  a  coefficient  deper><!'  nt  on  the  pro- 
portion B/D.  Besides  thic  th*-  frictional  coemcient  f  is 
dependent  on  the  length  .'  .>-  1^  l;nown-  In  this  formula  the 
fact  is  very  interesting  that  the  frictional  resistance  iticrcases 
porportioBal  to  VV  only,  white  the  diaplhwcment-^nd  there' 

"BtiUetim  dt  r^iioeialian  Ttchmatt  llarUimi,  ISM,  page  M,  ind 
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fore  the  carrying  capacity — grows  proportional  to  ».  As  for 
l^e  rest,  there  are  no  ccrt.-iin  i  .niclusi'.n-.i  Inr  v.ni.-lii  as 

h. 'is  been  [iroved  in  severiil  cases.    K:ir  iristLiii.:e.  in  tlie  formula 
;i.)  I  a  dependence  on  the  dinu  iisn.in  8  and  d  is  not  10  be 

fnuiiU,  while  Rota  has  shown  one  as  bi mg  a  fact. 

The  performance  of  the  machinery  i.s  not  thus  influenced 
very  much  in  equation  (46),  but  surely  stKh  a  dependence 
exists  in  the  efficiency  of  the  propeller  yr — especially  on  the 
draft  and  on  the  block  coefficient— and  this  is  partly  pravcd 
by  model  experimeMs.  Such  a  dependence  is  CKplaimd 
easily  by  differences  in  tha  stream  Hnca,  i  c,  in  the  spieed  of 
the  water  entering  the  propeller.  There  are  no  experiments  m 
this  directioa  as  yet.  D.  W.  Taylor's"  experiments,  the  most 
comprehensive  of  all,  Iwve  no  direct  bearing  on  this  question. 
Similar  it  is  with  the  paddle-wheel:  here  such  a  deifn'Ierice 
cxi-Ms  by  virtue  of  its  position  and  (he  height  of  tin  w.ive 
attending  the  ship. 

The  weight  of  fuel  \\',  depends  generally  on  the  lunda- 
mental  constant  >„  of  the  weight  of  fuel  used  per  iniJitateJ 
horsepower  per  hour,  on  the  duration  of  the  voyage,  and  on 
the  amount  of  the  indic-ited  horsepower.  Only  theiie  latter 
are  variable  with  the  dimensions,  and  this  in  a  way  which  has 
already  been  discussed  above.  As  with  the  ftindamental  con- 
stant tt  there  are  quite  similar  considerations  with  regard  to 
To  Here  the  queathn  of  oil  fuel,  already  snfKriently  dls- 
cussed,  figures  prominently. 

The  weight  of  littings  and  stores  and  01  1  ^pmcnt  varies 
with  the  dimensions,  loo,  and  thi*  !■>.  often  caused  by  the 
vart.Hion  of  some  value  alrcadv  diMUssed.  The  different 
sized  surf,-nt-s  which  are  to  be  covered  over,  the  equipment  of 
large  and  of  small  rooms,  cause  variations  in  the  weight, 
which  must  he  examined  in  each  detailed  case.  The  questions 
referring  to  ihi>  are  moslly  of  but  secondary  importance. 

There  is  not  much  to  be  said  .ibixit  the  other  values  in 
equation  These  valoes  vary  from  yard  to  yard  with 

each  «hi|»>»  ner  und  each  ship  designer,  and  caimot  be  con- 
sidcrcd  in  a  general  way. 

Perhaps  thi.s  treatment  of  the  problem  o<  ptott  iaeosidweiwe 
to  the  tianal  conclusbn  of  compromises;  the  cmpirkal  seckinK 
for  the  maahnum  of  profit.  Pare  exaamation  shows  that  the 
at^noMat  of  a  maadmimi  ol  profit  is  given  ideally  by  pbgrsical 
laws  and  the  laws  of  economy,  hot  that  this  leads  to  analyses, 
most  detailed  and  wasteful  of  time.  Such  examinations  have 
a  great  value  only  when  the  opening  of  a  commercial  province, 
distinctly  limited,  vs  tr.  !«■  iimii  1  i.iken  t:v  a  ^t^;Jl^w^ll■r,  Tn 
such  case  the  question  is  to  tiiid  out,  for  iliis  di'terniined 
purpose,  a  iypt  of  ship  which  tallies  \Mth  ih.e  conditions  crivrn 
abrtvp  In  this  case  this  type  of  ship  is  to  be  produced  in 
great  numbers,  so  that  the  profit  of  such  a  productive  associa- 
tion may  be  increased  in  a  very  considerable  way.  This 
method  allows  futeMadng  prospects  for  a  future  enlargement 
of  express  steamers— a  problem  that,  at  different  times,  has 
engaged  the  attention  of  shiplwilders. 

Finally,  I  mitjht  mentioii  itet  an  extmiMitiea,  brouslit  about 
bgr  mysdf  accordhig  to  abm  prindpici^  for  atMiiic  aMHMr 
of  13900  tons  dispiaccnuBt,  and  of  a  i|ic«d  V  of  tX-S  fcnola, 
at  a  >  of  oJtok  showed  that  the  proportions 
L/li  —  r.8  to  &o;  d/B  =  0.45  to  o  50  and  D/B  =  as6tD  II1.64 
characteriie  the  most  profitable  result. 

■■  TrinMctioaS  SiMirlr  Atvl>>ir<t<  «n<l  .MariiM  Eosinmt,  ISM. 
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The  nnmber  of  vesscb^  entered  at  the  port  of  Yokobaroa 
during  tgo7  was  1,14)5  of  3.48oAn  tons,  as  compared  with 
i<efia  vessels  of  3^ij6a^  tons  in  1906^  and  934  vessels  of 

;,847,o,M  totis  in  1905.  The  vessels  cleared  in  1907  numbered 

i.  iio  i>)  3,^03,096  tons ;  io  1906,  1,033  of  3.240,973  tons,  and  in 
1905.  8m  «f  ajriojn 
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TRIAL  PERFORMANCES  OF  THREE  UNITED 
STATES  SCOUT  CRUISERS. 

Three  scout  cruisers  were  authorized  by  Congress  in  1904. 
and  contracts  were  signed  in  May  of  1905  for  their  construc- 
tion. They  have  just  been  delivered  to  the  government. 
While  not  representing  any  targe  niilitar>'  value,  these  scouts 
arc  of  great  interest  from  the  fact  that  the  three  have  to- 
tally different  modes  of  propulsion,  one  having  (he  ordinary 
reciprocating  engine;  a  second,  Parson*  turbines;  while  the 
third  has  Curtis  turbines. 

The  three  ships  were  given  a  general  description  at  page 
254  in  our  issue  for  June,  190$.*  E^ch  has  a  length  on  the 
watcrline  of  420  feet,  or  423  feet  I  inch  over  all;  a  beam 
i>n  the  watcrline  of  47  feet  I  inch;  and  the  normal  displace- 
ment on  a  draft  of  iC  feet  9  inches  is  3.750  tons.    Al  this 


displacement,  which  correitponds  with  that  obtaining  on  trial 
trip,  the  vessels  carry  50  Ions  of  feed  water  and  475  tons  of 
coal,  this  latter  figure  being  considerably  greater  than  the 
total  bunker  capacity  of  each  of  the  eight  British  scouts  built 
three  years  ago.  The  full  bunker  capacity  of  the  present  ves- 
sels is  1,250  tons,  and  the  full  load  displacement  4.687  ions. 
Under  this  condition  the  draft  is  19  feet  I'A  inches.  With 
a  designed  horsepower  of  16,000,  the  contract  (rial  speed  of 
each  ship  was  24  knots,  to  be  maintained  for  four  hour.s,  in 
addition  to  which  a  numlier  of  other  tests  were  prcscrilfed. 
Each  ship  has  four  small  funnels,  the  Iwo  center  ones  being 
circular  in  cross-section,  while  the  end  funnels  are  elliptical.t 
The  boiler  equipment  consists  of  twelve  units  in  three  firo 
rooms,  each  containing  four  boilers.  The  forward  and  after 
funnels  serve  respectively  the  forward  and  after  pair  of 
boilers  in  the  forward  and  after  fire  rooms ;  the  second  fun- 
nel serves  the  after  pair  of  the  forward  fire  room,  and  the 
forward  pair  of  the  central  fire  room ;  the  third  funnel  serves 
the  after  pair  of  the  central  fire  room  and  the  forward  pair 
of  the  after  fire  room. 

In  order  to  insure  the  ability  of  these  ships  to  maintain 
high  speed  at  sea  during  all  conditions  of  weather,  they  have 

*  And  the  Sairm  at  page  110.  October,  IM*. 

t  Except  in  Ibe  Chetter,  where  circular  funnelt  with  small  inner 
tubes  are  lilttd. 


been  given  a  very  considerable  freeboard,  amounting  to  no 
less  than  34  feet  at  the  bosv,  21  feet  6  inches  at  the  stern  and 
19  feet  8  inches  amidship,  on  normal  draft.  Each  vessel 
carries  two  s-inch  rapid  fire  guns,  mounted  on  the  forecastle 
and  poop  respectively,  and  six  3-tnch  guns  amidships.  In 
addition  there  are  two  21 -inch  submerged  torpedo  tubes. 

The  main  feature  uf  interest  is  naturally  in  the  machinery, 
opportunity  having  been  afforded  in  this  particular  case  for  a 
thorough  testing  of  three  dlfferrnt  types  of  propelling  engine 
under  identical  conditions.  It  is  the  intention  of  the  gov- 
ernment to  inaugurate  a  series  of  races  or  (rials,  side  by  side, 
thus  deriving  data  in  addition  lo  the  very  considerable  amount 
of  information  obtained  by  the  regulation  trial  (rips,  which 
occurred  during  February.  March  and  June  of  (his  year. 

The  Binningbam,  built  by  the   Forr  River  Shipbuilding 


Company,  Quincy,  Mas,*.,  is  fitted  with  (win  screws,  operated 
by  vertical  triple-expanMon  four-cylinder  engines,  the  cyl- 
inders l>eing  a6'/4i  45.  62  and  62  inches  in  diameter,  with  a 
stroke  of  .16  inches.  The  revolutions  at  full  power  are  about 
190  per  minute.  The  twelve  boilers  are  of  the  Fore  River 
type,  with  a  grate  surface  at  696  square  feet  and  heating  sur- 
face 37,992  5<juare  feet,  the  ratio  being  54.5  to  i.  Each  en- 
gine is  located  in  a  separate  watertight  compartment  and  is 
furnished  with  steam  at  a  pressure  of  250  pounds  per  square 
inch. 

Ilie  Chestfr,  built  by  the  Bath  Iron  Works.  Dath,  Maine, 
is  fitted  with  four  screws,  operated  by  six  Parsons  turbines, 
the  revolutions  at  full  speed  being  about  600  per  minute. 
Each  outer  shaft  has  a  high-pressure  turbine,  while  (he  inner 
shafts  arc  fitted  with  two  turbines  each,  one  being  the  low- 
pressure  and  the  other  a  cruising  turbine.  The  astern  turbines 
are  locitcd.  as  usual,  in  the  after  end  of  the  low-pressure 
casing.  The  starboard  inner  shaft  carries  the  hixh  pressure 
cruising  (urbine.  and  the  port  inner  shaft  the  intermediate- 
pressure  cruising  turbine.  .\\.  low  speed  Ihc^i-  lwi>  turbines 
are  used  in  conjunction  with  the  (wo  low-pressure  (uriiincs, 
on  the  same  shafts.  Steam  is  furnished  by  Normand  water- 
lube  boilers;  Ihe  feed  heaters  are  also  of  the  Normand  type, 
there  being  one  end-pressure  heater  in  each  4if  Ihe  Iwo  en- 
gine rooms.  The  boiler  healing  and  gra(e  surfaces  are  32x140 
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and  696  feet,  a  ratio  of  46  to  1.  The  ttcam  prctiare  is  as» 

pounds  p«r  square  inch.  Each  boiler,  with  water  for  steam- 
ing, weighs  19.7  tons.  The  entire  machinery  weights  come 
slighlly  inuler  the  stipulated  limit  i>l  7';^  ii  n-.  Ih:  (iinncls, 
6  feet  in  iliamcUr.  stand       feet  3  im  Ih  n      •\i  llic  i;ratc5. 

'1  he  turljint  Ma.hii«  r;r'ijr<  in  ht'inlil  friiiii  '-i  inch  in  the 
first  stage  oi  the  high-prcs>ure  criiiMiii;  ai'.il  "ji  1111  h  m  the 
iniin  Mi^-iiressure  to  7  inches  in  the  l.i'.t  >taK<'  <^''  'hi-  iow- 
pressurc;  and  in  pilch  from  ?«  itu-h  in  the  high-pressure 
cruising,  and  1%  indlet  in  the  main  high-pressure  to  2  5/16 
inches  in  tlw  low-pntMirc  The  main  hi^-pressnre  rotor 
dmm  has  a  diameter  of  4a  indies  and  Icnith  of  nt}j4  inches; 
the  low-presMire,  65  inches  diameter  and  inches  kng ; 
the  high-pretsvre  cniisinff>  iSo  inches  diameter  and  36  Inches 
long;  (he  medium-pressure  cruising,  49  inches  diameter  and 
60' j  invhi  >.  Iring  ;  astern  turbines,  50  inches  diameter  and  43 
ini  hi  s  Inii^.  Tho  line  shafting  is  8  inches  in  iliatm  itr  ,  ^r.  rn 
lulie  and  prninllcr  .shafts,  8!^  inches  Thi-  main  i  iuhIihs.t, 
which  has  5630  tulies  and  8.<//j  sijuare  I'ci'l  of  cixilinn  --uf  face, 
is  assisted  by  an  augniciitor  ^-l>ndltl^er  in  maintaining  the 
requisite  high  vacuum. 

The  propellers  are  three-hladed  true  screars  of  manganese 
branae,  6  feet  in  diameter  and  6  feet  pi^^  The  projected 
area  is  ijm  square  feet;  helicoidal  area,  19  aquare  feet;  disk 
area.  3B.17  square  feet. 


end  of  the  run  the  diaplaecmcnt  woiUd  be  leas  than  iffSO 
tons  iqr  t  sinular  amount,  and  the  aveiafe  displacement  In 
each  ease  figured  out  very  cloaeljr  to  the  apccified  trial  figure. 

In  the  case  of  the  Salem  tlie  average  was  3^4$  tons.  In  the 

ca»e  of  Ihc  Chfsler,  it  was  3,717  tons. 


The  A'o/.-K/,  linilt  hy  ihi-  Kurf  Kivi  r  SliipSnil'linK  Gimiany, 
is  prop^llid  liy  twin  screws,  actuated  hy  Curtis  turiincs  of 
the  /-'tasr  t>[H',  12a  inchi  s  in  di.inieler,  the  revohniims  at  fnll 
speed  being  about  375  per  niiinitc  These  are  located  in  two 
separate  cuniparlmenls ;  (hi-  |>i>rt  turbine  is  aft  and  the  star- 
board turbine  forward.  Each  turbine  has  an  outside  diam- 
eter of  til^  feet,  and  a  length  of  15  feet 

The  trials  started  wHh  standardisation  runs  to  determine 
the  mnnbcr  of  revolutions  of  the  propellers  necessary  to  give 
the  designed  full  speed,  a*  well  as  the  other  prescribed  trial 
speeds.  These  were  followed  by  a  four-hcnir  full  power 
trial,  mull  r  «h;ili  .in  ;iir  pn  ^Mire  <>i  5  iiicbi  s  \va«  permissible. 
T«o  J4-boiir  riHliirar  i  i  runs  ;ii  .>,>•  .  iiml  u  kn.its  rcsp._-r-iivcly. 
ciimplt  tid  tbr  sliaiM  111. lis  li;  i  iir  h  case  the  probable  con- 
suni|ition  oi  c.  ial  dm  inn  'he  runs  was  computed  beforehand, 
and  the  di-pburnienl  nf  the  ship  was  so  adjusted  that  it 
would  be  greater  than  the  designed  displacement  of  3750 
tons  by  one-half  this  amount  of  coal.   Naturally,  at  the 
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The  Ubie  gives  very  clearly  Ihe  general  results  of  the  four 
$el!i  of  (rials,  and  »>how5  the  iuprrior  economy  of  both  the 
turbine-propelled  ships,  as  compared  with  the  Birmingham. 
The  superiority  of  the  Birmingham  »\  full  speed  is  explained 
by  the  fact  that  her  full  speed  was  approxintatt-ly  two  knots 
less  than  that  of  Ihe  other  two  ships.  If  we  reduce  the 
speeds  of  the  i'u/ci/i  and  ChetWr  to  24..135  knots,  on  the  as- 
sumption thai  the  tMivvcr  (and  consequently  coal  consumption 
per  hour)  varies  as  the  cuIm.-  of  the  speed,  wc  find  that  the 
radius  of  the  Salem  fK-comes  i/i.M  nautical  miles,  and  of  the 
Chester  1,746  nautical  miles,  as  compared  with  1,730  for  the 
Birmingham.  It  will  be  note<l  that  these  figures  have  been 
based  upon  the  consumption  of  950  tons  of  coat,  instead  of 
either -the  normal  coal  supply  or  the  full  bunker  capacity. 
This  is  due  to  a  desire  to  use  the  results  as  shown  on  trials, 
and  it  is  possible  to  do  this  only  by  so  adjusting  matters 
as  to  make  the  average  displacement  close  to  3,750  tons. 
We  have,  therefore,  assumed  that  each  ship  starts  such  a 
run  with  double  the  normal  coal  supply,  and  ends  it  without 
any  coal. 

In  addition  to  the  d.ita  given  in  the  table  and  on  the  di- 
agram, showing  standardization  results  for  the  Salem,  we 
may  say  that  the  air  pressure  during  the  4-hour  run  was 
only  4  inches  of  water,  in  place  of  the  5  inches  allowed. 
The  flue  gas  temperature  averaged  750  degrees  F.  The  brake 
horsepower,  as  given  by  a  Foettingcr  torsion  meter,  was 
lg,30O,  which  compares  very  closely  with  the  19,013  horse- 
power given  by  a  Denny-Johnson  torsion  meter.  At  23'/i 
knots  speed,  the  Salem  used  2  itKhes  air  pressure  and  showed 
a  flue  gas  temperature  of  585  degrees ;  at  13  knots  the  air 
pressure  was  1  inch  and  the  flue  gas  temperature  525  degrees. 
On  this  trial  only  four  iKiilers  were  u«.ed.  The  high  run  on 
the  standardization  trials  was  made  with  3.8  inches  of  air 
pressure,  and  showed  20000  brake  horsepower,  with  383.4 
revolutions  per  minute:  the  spcc<l  was  36.886  knots.  The 
propellers  of  the  Salem  are  three-blade<l,  with  a  diameter  of 
0  feet  6  inche<  and  a  i>itch  of  8  feet  8  inches.  The  pitch 
ratio  is  0,1)13:  the  developed  area.  43.7  square  feet:  the  devel- 
oped area  ratio,  0.616:  and  the  projected  area.  38.3  square  feet. 


In  the  starting  and  stopping  tests,  at  a  spee<1  of  .-ihout  24'/i 
knots,  the  Salem  was  stopp«d  dead  in  the  water  and  started 
astern  in  2  minutes  48  seconds.  From  the  giving  of  the 
signal  until  the  turbines  had  stopped  a  period  of  42  seconds 
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had  diVM4,  wUk  «  ftiitlttr  period  of  4B  teeonda  wm  tc* 
quired  to  briiiK  th«  ttirbinM  up  to  full  spt«d  a«tern.  From 

full  spcciJ  of  ship  astini  nnlil  ihe  liirbin.  --  u  r.-  a(  rest  re- 
quired 15  sccunds;  from  full  speed  astern  until  the  turbines 
v%<  r<  r  inning  full  speed  ahead,  the  lime  «i»  i  miimie  4 

The  lurve  of  jiroptihiic  efRt-ii-tif.  1  ir  I'  e  Saitm  is  parli- 
cuiarly  inlcrc^litiK,  showing  a  tiiaxitnutn  of  nearly  0}  per- 
cent  at  from  24  10  ia'A  kiKus,  and  a  fiKiire  of  more  than  50 
pcnent  at  36  knots.  Reducing  th««e  ftgur««  to  corresponding 
amesnti  for  equivalent  indkaled  horsepower  we  find  thai  the 
naxiRiusi  woMid  be  ahoot  j0!i  percent,  and  th<!  lignre  at  ti 
knols  about  $s*4  pereenl,  both  being  splendid  results. 

Special  feainres  of  the  trial*  of  the  Chester  follow  in  taiW" 
tar  form.  It  may  be  said  that  durinK  ihi-  i2\  j  knot  trial  there 
was  in  operation  a  i  jm^hI.  t.ii  :.  i  n.  um  of  auxiliary  ma- 
chinery, including  ilic  i  \  .iim  .ii  jnd  distilling  plant,  ice- 
making  plant,  ash  li  i  i^  iuiri'd).  comi  U  t.  .  <  iii iI.uitK 
and  strnm  heating  systems,  ami  all  auxiliara-s  mjuirrd  in 
operaiiiiR  machinery.  The  astvrn  trials  on  Man-h  4  were 
made  under  a  steam  pressure  of  iq$  poimds  per  square  inch, 
the  revohitions  per  msmite  being  390^  and  the  speed  astern 
IS  knots.  ' 

TwxNTy-rot'K-HouR  E^tDURANce  Trial  at  13  Knorra, 

Femtl'ARY  28  AND  30.  1Q08. 


Main  iXt&m  

t^jt-^ttmat  turbine  

Low^picaMtre  turbine,  vacuum 

H.  P>  tvuiring  turbine.  

I.  P,CIuiainK  turbine  

VUtOUf  gagF  (condrnier  vacuum) 


Alecr 


147  ••»  lbs. 

8.3  n». 

13.4  ins. 


s«.S  ins. 


Barometer  at  start  of  trial   S9>75 

Four  boilers  only  used— grate  surface   13s       sq.  It. 

With  ualural  draft,  coal  comumplioii  per  m].  ft.  of 

,   lbs. 


TwENtv-nHra-Hoi  R  Emx  kanc  k  Tkiai.  at  'jfA  Kmon, 

MaBCH  3  AND  4,  I908L 


Main  steam  

High-prr»»  ir:   l  lrl  ini'  

Low-prcsfurr  turbine... . ....... 

H.  P  cruising  turbine,  vactnim. . . . 

I.  P.  rniising  turhfaie  

Mcrrury  gngr  fcondenssr  vacuum). 

Second  (MqunskMIt  H.  P.  IwUae.. . 
Aiudliaiy  cshausl  


Tcmprraluri-  of  r.  ni  hcalcr  OWlcl  iSs"    F.  SO**  P. 

Main  injeeiinn   F. 

Outboard  delivery   (>4°  F. 

Coal  per  sq.  ft  of  grate  surface  |>rr  hour.  16  lbs 
■  Air  prrssurr   0.7  in<  h. 

FouH-HoL-R  Fill  hrttii  Iwal,  M.vrch  i,  1908 

.Aujolm-v  exhaust  ,   ih  Ibv 

M  r::i[<  r:t'urp  fsf  fef^l  healer  outlet,  mean.   217.^*  K. 

rir.tUuTt!  '■r  liVf— ,-,  ,    F. 

Main  injection   34*  F. 

Coal  per  tq.  (t.  o{  gmie  surface  per  boar   lbs. 

Air  |inmm   MaiiBium   3  ins. 

Avenge  >   *'75ini. 

K^hestipicd  loess   s6.a  ' 


i-uum*  na 
Soaata  Ihch  Gam. 


Aliu 
Eacinc 


Main  >trajn   343 . 5  Iba.  S46.7  Ibs. 

High-prr«-iR-  i  irSinc   'i"-?  »3<)-5  lh». 

lyow-pn;  bs-irv  I  ,ir'  It  '   15.5  lbs.  15  lbs. 

Mercury  gage  vcondcnscr  vacuum)    j8.8  ins.  18. j 

Second  expansiuM,  H.  P.  turbine  I  iS9-S  lbs. 

H.  P.  cruising  liu-binc,  vacuum  t  so  ins. 

I,  P- 


In  the  full-power  trial  of  the  Birmmgham  the  air  pressure 

was  kept  at  2>4  inches,  the  Steam  pressure  at  the  engines  was 
22i  pounds  per  square  fnch.  and  the  vacuum  averaged  3&4 
inches.  During  the  24  hour  trial  at  22!  5  km  t?,  ihi^r  fiKures 
were,  respectively,  1  08  inclic»,  t74j'i  pounds,  and  27.I  inches. 
The  i.r-ktini  1-  J  v.m  . e  correspoading  teiHlts «f  }/i  indi,  i^xM 
pounds,  and  /6  8  inches. 

The  success  attending  the  trials  was  anticipated  by  the 
naval  constructors  in  the  demonstration  of  the  design  three 
years  ago  in  the  model  basin  at  the  Washington  navy  yafd. 
It  was  there  found  that  a  msel  of  4J»o  tons  displiceneiit 
and  350  feet  long  required.  In  order  lo  taake  a6  kiiats,  more 
than  double  the  horsepower  of  a  vessd  of  the  same  die- 
placement,  but  made  narrower  and  sftallower,  and  stretched 
to  450  feet  in  length. 

A  feature  which  iinprc»»ed  the  observers  on  I>oard  the 
Birmingham  m  i  d  i-strr  was  the  ad' .mi.inf  obtained  by  the 
Chesttr  in  lack  ol  vibration,  a  chafaeten»tic  which  contributes 
to  the  steadiness  of  the  vessel  as  a  gun  platform.  In  the 
case  of  the  DirmiHgliam,  the  vibration  from  the  reciprocat- 
ing engines  was  at  times  positively  unpleasant,  especially 
when  the  ship  was  running  at  high  speed,  and  was  parti- 
cularly noticeable  in  the  cabins  even  when  the  vcwd  was  at 
19.5  kiMts^  while  on  the  Chttttr  there  was  hardly  any  peiuep- 
tiUe  vibntion.  The  advocates  of  the  turbine  have  extracted 
much  comfort  from  this  practical  demonstrttion,  and  are 
enore  than  ever  confident  thai  the  day  of  the  reciprocating 
engine  for  large  ships  of  war  has  vinwlly  passed. 


MARINE  ENGINE  DESIQN. 

*r  zl>WAj[U  M.  >a^i>u,  i.  It 

taciraocATiNG  MiiMecxs 
The  reciproc.lting  parts  of  a  marine  eniiine  are  usually 
designed  for  the  maximum  load  to  which  the  i>arts  will  be 
subjected.  This  load  car>ni>t  he  determined  before  the  engine 
is  built,  as  it  depends  largely  upon  the  valve  aetting.  and  die 
indicator  card  is  needed  in  order  that  tlw  ctatm  fajad  nay  be 
determined.  The  maximmB  load  can  bo  detennined  approxi- 
mately, however,  by  means  of  factors  obtained  from  the 
analysis  of  the  rejults  of  engitie  trials.  If  /.  //.  P.  is  the 
iiidieaied  horsep<iwer  developed  in  a  cylinder  wilh  a  piston 
speed  per  minute  =b  J*.  S,,  then  the  ffican  total  load  aetinc 
upon  the  piston 

t.H.r.  X  33<ooo 


rs. 

It  has  been  found  in  the  results  analyzed  that  the 
load  was  aboitt  \^  «f  this  meaa  theoretieal  load.  The 
formula  to  be  nicd  here  for  finding  the  maximuD  load  for 
which  the  reciprocating  parts  are  to  be  designed  Is,  therefore. 

J  X  /.  //.  P.  X  .t^.ooo 

11-  ,  {v>) 

P.S. 

where  I.  H.  P.  is  the  indicated  horsepower  to  be  developed 
in  the  cylinder  in  question.  It  will  be  found  that  this  gives 
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vcqr  octrV  the  same  reialti  w  the  fonniils  often  iim4i 
W  r=  »res  X  boiler  prcsmre. 
Piston  Rods. — Piston  rods  are  usually  of  the  shape  shown 

in  Figs.  17,  18,  19  and  30,  with  a  parallel  middle  body  sub- 
jected to  alternating  loads.  shoulJcrcd  at  each  end  of  the 
parallel  body  to  take  the  thrust,  and  threaded  portions  beyotjd 
to  take  llic  tension,  the  latter  pMrtinii;;  bcinK  siil).iccti:d  to 
intermilttiit  I<.ads.  A  column  formula  mu>t  be  used  for  the 
de.sign  oi  the  middle  portion,  and  in  these  calculations  a 
fortnola  based  upon  Rankinc's  lonj;  column  fonnula  will  be 
used. 

The  fommhe  for  <r>Iid  and  hollow  rods  are  as  follows: 
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PIS'roN  ROD.  CROSSHELAD  AND  SINGLE  SUPPER  GUIDE. 
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C  —  the  ultimate  strength  oi  tltc  muunal, 
—  tio^ooo  to  TObOoe  pemds  far  mcichaat  woek. 


riSlo.V  ROD,  CklLSSIIKAD  AND  DUUBI.E  SUPPER  CUIDt. 
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i^r  —  hctar  of  safrty  "  S  ta  10  (or  torpedo  boat  < 

~  If  M  14  foi*  uthi!r  iMival 

B  IS  for  ■WTcfaant  tbip 
/«■  iMgdi  at  nd  ia  Jnihtt  taw  wOu  lide  of  pfaton  to  vpper 
*iid«  «t  ooaiMad  Mode  -  (tppimdMtilf )  itRAe  -t-  Oim- 
e(er  of  hV-fMiMiR  ^Itadcr -I- Jir»«lNR  X  -  a  to  « inclM* 
for  metcbaat  lUp  di^nai,     —  a  to  <-  •  incho  for  nftml 
engines; 

4  V  inside  diameter  of  hoUiNr  lod,  uad  tulf  be  taken 
to  i/^. 

In  discnisinr  the  factore  of  safety  to  be  «ied  for  different 

kinds,  of  loads,  it  was  stated  tKat  li  would  be  tised  for  alter* 
naliiig  loads.  It  was  also  stated  that  these  factor*  would  be 
modilicd  sometimes  by  reason  uf  tbe  coiuii'.ii  lis  under  which 
the  part  workcJ.  The  piston  rwl  is  g'.iiotd  niorc  or  less 
riUiiJly  a-,  tlirrc  jn'irils  ;  al  the  piston  by  the  fiiitnn  Tinny,  at  tlie 
stufling-Uo.x,  and  at  the  cross-head.  These  three  poini'<  may 
be  out  of  line  in  the  first  place,  or  may  get  out  of  line  »»  the 
eogine  works,  and  thus  cause  the  rod  to  have  an  initial  flexure 
at  times.  The  factor  048  in  the  formula  assumes  that  the 
rod  ia  held  ri|idtjr  at  the  croM-head  end.  and  that  onir 
t«o4^Ma  of '&»  kagdi  fe  Mibjeeled  to  bca^ic;  whereaa  it  t» 
probable  that  it  ia  not  held  rigidljr  at  the  croM-head.  A  third 
reaaon  for  modifying  the  factor  ii  that  the  rod  ia  workiiig  a 
part  of  the  time  in  sieam  and  part  in  the  open  air,  and  mn* 
ihrouKh  a  stuffinK-hox.  which  may  Ret  hot  and  grip  it  When 
all  iif  tlii'^c  I'onditions  are  con<i(lLrcd  it  seems  wise  to  increaaa 
thi  factor  of  safety  from  12  to  15  for  this  member. 

1  he  thrust  of  the  rod  is  transmitted  to  the  piston  and  cross- 
head  block  by  means  of  a  shoulder,  either  positive,  a--  in  Figs. 
I'j  and  20,  or  negative.  in  I'igs.  17  and  iS  Tliis  slmtilder. 
when  nt-Kalive.  has  a  breadth  of  1/16  inch  in  the  smal'ic*!  rods 
end  j/ifi  ill  tile  largest  rods.  When  the  shoulder  is  positive  it 
is  generally  broader,  varying  from  '4  inch  to  ^1  inch.  The 
threaded  portion  of  the  rod,  having  to  transmit  tension  only, 
ii  deaigncd  to  have  stifficicnt  area  at  the  root  of  tlie  threads 
to  tnuHOiit  the  load  with  a  factor  of  aaf ety  of  lo.  Aa  four 
Oreadt  per  indi  are  generally  uaed,  tiM  dianMter  of  thia 
paction  mnil  be  increaaed  by 


 o.jJj  inch  (about), 

4 

to  allow  for  cutting  the  threads.  The  diaowter  of  the  threaded 
poftion.  laiten  to  the  nearest  ^  inch,  should  be: 

i4otr 

—  +  0.3*5. 

(IV  and  C  are  as  above.) 

Tlie  coJincction  beHMcn  thr  shouidcr  and  the  threaded  por- 
tion is  usually  made  by  means  01  a  tapered  j^ir:,  the  taper 
being  2  or  3  inches  per  foot.  Cylindrical  nuts  arc  generally 
used  in  attaching  the  piston  and  the  cross  head. 

The  length  of  the  rod  between  shoulders  will  be  given  only 
approximately  by  the  formula  L  =  stroke  -f-  high-pressure 
diameter  +  X.  This  is  near  enough  for  caknlatlon,  but  the 
final  length  ahonM  be  determined  from  die  asieoUy  draw- 
ing. 

BtaHitt  /VrsiwvK— Befoca  proceeding  fnndwr  wifh  the 
design  of  the  redprocating  porta,  it  win  be  well  to  lake  np 

the  question  of  pressures  allowed  upon  bearing  surfaces.  It  h 
usual  to  figure  the  bearing  surface  of  pins  and  shafts  as  equal 
to  the  length  of  the  surfare  mn'tipiied  bv  the  diameter  of  the 
pin  or  shaft,  1.  e.,  as  ei|u:il  t..  the  f^.'u  i  lrJ  area  of  the  bear- 
ing. The  pressure  allow iil  iiui.'it  be  low  eniiugh  to  keep  the 
bearing  cool,  and  varies  with  the  conditions  and  the  possibility 
of  artiticial  cooling.  When  there  is  no  motion  between  two 
parts  the  pressure  between  them  can  be  very  large,  but  18  the 
extent  of  the  motion  between  them  increases  the 
allowed  decreases.  Since  it  is  a  question  of  keeping  the  1 
big  oooL  we  can  deal  twith  the  mean  unit  bearing 
ainoe  the  maximnm  will  occur  generally  bat  for  an  instant 
In  aome  cases,  howavwt  it  i»  mon  coHTcniMt  to  deal  Willi  tha 
maximnn  preaanre  to  avoid  cdnlaiiuH.  The  promrei  allowed 
upon  the  different  surfaces  are  shown  fat  TMde  VIL  The 

uiu  vn. 

Allowable  presanre  on  bearing  snrfaces  fai  pounds  per 
aiiuare  hch  of  projected  anrtee: 

VSlxa  MEAN  LOADS—         Uodiant.  Naval 

Cbakk  Pur  aeo  to   ajo      #50  to  jeo 

Maw  BBMuwoa.  sooto   350      as/ato  jee 

USIXG  MAXJitVM  tOADS— 

Slippek  GoiDB                        60  to     80  70  to  too 

Crossbuo  Pins  ^50  to  i,aea  i,sae  to  i,8ao 

Link  Biock  Pw  750  to  tuoee  850  to  f,aeo 

IBHC  Bioae  Ctaas.  ssoio  400  35010  $00 

BocBnue  Xoo  Pan  ,  700 10  950  900  to  t,ieo 

Dim  Koo  Fnia  500  to   700  700  to  800 

1                          150  to   000  into  aas 

  5010     4o  doto  MO 


rie.  tl. 


Digitized  by  Google 


;  of  the  fjrcs-sr.ros  arc  liascd  upon  ttu-  nuixinuini  li>a(U,  as 
loads  arc  used  in  the  design  of  the  other  parts,  and  it 
U  Icsi  confusing  to  deal  with  but  one  load.  It  will  be  noticed 
that  those  tttrfacct  which  have  but  little  relative  motion  have 
Hm  grcalcM  wk  pmiure  allowed  upon  them,  while  those  with 
iiora  nwdon,  mdi  as  the  slipper,  main  bearings  and  crank 
tbu,  hava  a  lower  nnit  pressure  altowed.  The  qucstioo  of 

delenalnfllloa  of  the  loads  ooraing  apoa  the  diflfereM 
faces  win  te  taken  up  later. 

Crost-Head  Block. — ^There  are  two  types  of  cross-heads, 
those  with  external  bearing  surface,  as  shown  in  Figs.  17,  18, 
It)  .ind  JO,  aiifl  lliosc  with  inttrnal  bcarinp  surface.  shnwn 
m  Fig.  21.  W'hi-n  the  b«'ariiiK  surface  is  exlcrnal.  the  blc-ck  is 
approximately  a  cube,  with  the  two  cross-hcail  pins  projecting 
from  two  opposite  faces.  When  the  bearing  surface  is  in- 
ternal, the  cross-head  consists  of  a  box,  with  bottom  brass 
and  cap,  in  which  works  a  pin  held  fa«t  in  the  jaws  of  the 
connecting  rod  fork.  (See  Fig.  22.)  This  tatter  type  is  used 
pnacjpaily  open  small,  fast  mmuv  cngmes,  and  upon  tor^ 
pedo  Iwat  eai^oes. 

The  croet^Mwl  blodc  with  external  hearing  sorfaee  is 
gCDcrallr  from  ti  D  ta  u)  D  npon  a  ahle  (i>  heinf  the 
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no.  SS. 


diameter  of  the  piistoB  rod),  and  lends  to  split  npon  a 
paashig  thnwili  iSbt  uia  of  the  piston  rod,  where  ttw 
seetioo  of  melal  reaiatfaif  the  holding  aoment  is 
shown  io  Fig,  29.  The  bending  moment  npoa  this 
be 

WL 


npon  this  section  will 


U  , 

4 

is  the  load  previously  found,  and  L  is  the  dii 
from  center  to  center  of  cross-head  pins. 

Cross-Head  Pimt.—Hui  raaxiffliun  load  II \  divided  by  P. 
the  allowable  prcasoie  npon  the  cross-head  pins,  taken  from 
Table  VII..  will  ghra  the  surface  that  nnst  he  provided  in 


wherr  1  —  tin-  li  iii^th  r  (  oru  pin  and  d  =:  its  diameter.  The 
diameter  d  should  be  irt>m  i.j  D  to  1.4  D,  where  D  is  the 
diameter  of  the  piston  rod.  This  will  give  a  pin  with  a  >:uf- 
ficientlr  strong  attachment  to  the  block,  so  that  no  other 
caknlation  need  be  made  upon  it.  Thi'^  diameter  of  pin  may 
^have  to  be  changed  later  on,  when  the  dimensions  of  the  tipp*r 
end  of  Ibe  connecting  rod  are  known,  bvt  it  is  saffidcntly 


doae  for  catenlatioo.  The  length  of  the  pin  will  nana^jr  conw 
dtovt  cqial  to  its  diameter. 
The  breadth  of  the  block  having  been  assumed,  and  the 

Wt 

lengtfi  of  the  pirn  foond,  the  bending  moment  —    can  be 
fonnd.  4 
The  moment  of  IncftiB  of  the  seetioa  rcslsliflg  the  bendtiiff 


W 

r  , 

where  b  is  the  net  breadth  after  taking  oat  the 
Ml  A  is  to  he  fotmd  so  that  the  stress  Shan  ho 


^  ihf 


rod 

(»4) 


Here  /  should  be  chosen  so  that  the  factor  of  safety  will 
be  12.  The  cross-head  blocks  are  usually  made  of  wrought 
»tecl,  or  cast  steel,  with  the  pins  hardened.  A  facing  strip 
should  be  alkiu<  (j  ur>  utid  each  pin,  from  I  inch  to  a 
wide,  aiMl  projecting  from  the  block  1/16  to  inch. 

If  the  cross-bead  has  internal  bearing  surface,  the 
aad  diameter  of  the  bearing  are  caleolated  in  the  aamo  wiy  M 
are  the  phii^ 

W 

IXd~-^ 

L 

The  length  of  the  pin  determines  the  thickness  of  the  block, 

and  the  other  details  arc  liKured  in  the  ■■amc  way  as  are  the 
boxes  of  the  connecting  rod,  whose  design  will  be  taken  up 
later. 


T 

no.  M. 

SUpperj—Vat  slippers  attadied  to 
nsually  one  of  the  fonr  types  shown  fat  Figs.  9.  Ml  10  Md  aa 

Fig.  17  shows  the  type  tiscd  upon  maagr  miuA  oatfhMS  of 
1,000  indicated  horsepower  and  less.  It  is  a  cast-Stcd  box, 
inclosing  for  a  guide  a  square  cast-iron  beam,  upon  whose 
front  and  back  surface  tlic  slipper  bears.  There  are  some 
parts  of  the  slipper  which  should  be  figured,  such  as  the 
amount  of  surface  and  sizes  of  bolts,  but  there  are  other  parts 
which  are  determined  by  practical  considerations,  and  dimen- 
sions such  as  P,  R,  O,  Q,  U,  etc.  (see  table  accompanying 
Fig.  17),  can  be  taken  from  bine  prints  of  other  engines,  or 
from  the  figures  here  given. 

The  dimensioM  JC  md  L  of  the  bearing  surface  are  deter* 
mined  from  the  total  load  coming  upon  the  guide  and  the 
allowaUe  nnit  pressure  given  by  Table  VIL  The  maximom 
prmnrc  cornea  qpon  the  slipper  when  the  crank  is  90  degraea 
from  the  line  of  dead  poiMs.  Keferring  to  Fig.  34.  it  win  he 
seen  that  when  a  load  W  A  E  acts  through  the  piston 
rod  A  A,  and  is  transmitted  to  the  connecting  rod  /f  0,  a  load 
£  D  will  come  npon  the  slipper.  Thia  kwd 
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wiur*!           is  t!)f  ratio  of  tlx-  craiik  length  to  the  loiigih  of 

/ 

the  connecting  rod.  Thi»  niio  usually  •$  from  li  to  1/5  for 
marine  cnginei.  The  aDKmmt  of  sarfacc  for  the  slipper  will 
Ihcn  be 

WXr 

KXL"  .  (»5) 

txr 

The  tables  uii'lcr  I  ik^.  17,  )8,  19  and  20  will  show  ebat  K 
and  /■  are  nearly  erjual  in  smaller  engines,  but  that  A.'  1  <i  L 
in  the  larger  engines.  The  bolts  joining  the  slipper  to  the 
cross-head,  and  tho<e  joining  the  two  parts  of  the  box,  must 
be  figured  for  :hc  IojuJ  G.  The  distance  from  the  center  line 
of  the  picton  rod  to  the  nirface  of  the  slipper,  see  Q,  Fie*. 
17  to  Mb  snat  be  niflleicBt  to  ba««  the  boxe»  on  the  foriccd 
end  of  the  eamiecllin  rod  clear  ifly  ad ja«enl  parts  or  rarf  aeet 
when  angled  over  the  extreme  amount  The  exact  distance 
most  be  taken  from  the  aMcmUy  dnwta(,  but  It  will  gcnenltjr 
be  from  2.5  D  to  3  D. 

The  cast-irr.n  lifani  upon  '.kh^ch  the  box  guide  [  :ui 

be  figured  ai  a  hciiii  suj  iKiirtcd  at  the  ends,  and  loaded  ist  liie 
middle  with  a  load  o.  Its  Icr.K'h  will  equal  the  stroke  of  the 
engine  -f  K.  The  thickiicv-  of  the  beam  M  can  be  a'ssimed 
fruni  (ahltf,  iind  the  lif.im  figured  as  though  of  suhd  j^s- 
section,  alilii  iu:h  it  will  U«  cored  out  inside  to  permit  water 
to  circulato  and  i.-irry  off  the  heat. 

The  type  of  slipper  shown  in  Fig.  18  i*  the  one  most  com* 
monly  used.  The  amount  of  sorface  needed  when  galiif 
ahead  is  figured  in  the  One  wajr  as  in  the  previous  case,  but 
at  the  "baeking"  sttrfaoa  U  upon  the  back  of  the  slipper,  it 
twill  be  le««  than  tiie  "go-ahead"  surface,  hecanse  of  the  web 
joiniog  tlie  slipper  to  the  Mock  fianite.  The  "bacltinR"  surface 
i«  made  as  great  a*  pocsible,  but  is  usually  only  about  two- 
thirds  of  the  "go-ahead"  surface.  When  backing,  there  i*  a 
tendency  1 1  r  -.h.-  Oippcr  to  break  close  to  the  web  Spoken  of, 
so  that  it  must  he  iitiired  for  bending  at  that  poi"* 

The  arr:iricerni.-t  nt  sliriper  and  hacking  fn-.v'.r  i>  shown  in 
Fig.  a;.   It  is  assumed  that  all  of  the  restraiuiii^t  pressure 

G 

exerted  bgr  one  backing  guide  =  ^  ia  acting  at  the  center  of 

b  a 

the  lurfacci  with  an  ann  w  The  front  and  back  of  the 

2 

slippers  arc  recessed  to  take  white  metal,  so  that  the  thickness 
effective  for  resisting  bending  will  be  that  between  the  iiacks 
of  the  white  metal.  Choosing  a  stress  appropriate  for  the 
material  of  whkh  the  slipper  is  to  be  made^  generally  cast  or 
wronght  steel,  tiie  necessaiy  thkknen  of  stiver  between  the 
hacks  of  the  white  meUl  will  be 

'-\  .  (eO) 

where  W  —  In.u:  upon  piston  n*^, 
r      length  <•'.  crunk, 

A  —  breadth  of  backing  surface  ia  one  guide^ 
t "  bn^di  of  flOBBCcdBg  woAf 

K  — Jtength  of  slipper, 

I  —  a  stress  which  will  aUow  «  factor  of  safety  of  u,  since 
the  slipper  Is  so^cOed  10  loads  acdog  hi  a|i|Miiie 

difKtlons. 

The  thicknrs,  thn>.  1  >und  must  be  inereaaed  by  the  thickneti 
of  white  metal  on  each  face. 

Tbfl  backfaig  guide  em  be  figured  to  OA  mie  war,  bgr  merelx 
changing  tbe  alkMnUe  itreM,  aa  cast  iron  is  usually  cmpbved 
for  the  baching  gtdde,  and  it  is  assumed  that  only  that  portion 


of  the  guide  in  :ni::iediate  contact  with  the  slipper  resists  the 
bending:  therefore,  K  ha*  the  same  value  as  before  Sirjce 
the  bending  take*  place  wlit^e  ili-  i.  :i  -li.i^i  corner,  it  is 
well  to  use  a  low  stress,  about  1,500  pounds  lor  cast  iron. 
The  bolts  attaching  the  backing  guide  to  the  engine  frame  are 
Spaced  from  6  to  li  diameters  apart.  These  bolts  are  bfOOght 
into  play  only  when  the  engine  is  backing,  and  It  Will  be 
asHimcd  that  all  of  the  bolu  in  the  guide  help  to  carry  the 
load.  This  load  will  be 

G  *+t 

—  X  —  (sec  Figure  aj), 
•  * 

till  di-Liiii  r  L  —  g  depending  upon  the  sire  nf  t.ult  used,  and 
this  sire  will  have  to  be  determined  bv  trial.  The  number  of 
bolts  will  be 

N 

where  K  =  length  of  slipper,  j  =  length  of  stroke,  and  it  = 

s]i.u'in>,'  il'  bolts.  These  bolts  can  be  placed  within  a  half  hieh 
of  the  edge  of  the  slipper.  Therefore, 

*    I'  d 

7     »  t 

where  d  —  diameter  oi  \  ,i-,Mniud,  1  lie  ho'.t  shi  iild  be 
placed  not  nearer  to  the  outer  edge  01  the  guide  than  t.j  d. 
and  the  projecting  lip  will  be  from  Vi  inch  in  small  engines 
to  I  inch  in  laoccr  engines,  so  that  g  —  i.$  d  'A  inch  to 
I  inch.  The  ciTevI  of  placing  the  bolts  so  far  to  one  side  of 
the  line  of  action  of  the  force  will  be  to  increase  the  effective 

G 

load  to  about  G,  and  this  can  be  kept  in  nrind  when  aelect- 

3 

ing  the  trial  siae  of  boh  from  TaUe  IV. 

When  the  cross-head  blOek  ia  prorided  wUb  two.  iHppen, 
as  shown  in  Fir  i9i  there  H  as  mtieh  "baching^  surface  as 

"'go-ahead"  surface,  and  a  guide  must  be  provided  for  both 
■sides  of  the  engine  frame.  In  this  case  the  hack  of  the  slipper 
ilocs  not  have  to  be  kept  open  to  clear  the  '  h.Ti  kitit;"  ^tiide  io 
additional  webs  can  be  put  in,  thus  makifv  a  muk  li  st:  niijcr 
and  stiffer  .slipper.  Since  the  slipp.is  an  net  suSiectcd  to 
bending,  they  can  be  made  thinner  than  in  the  jiresi  i-  case; 
and  the  webs,  joining  the  slipper  to  the  flange  which  c  -  necla 
it  to  the  block,  are  made  thinner  than  the  single  web.  These 
thicknesses  cannot  be  figured,  but  arc  determined  by  practical 
conrdderarions;  the  parts  must  be  thick  enongh  to  'look  wdL'' 
and  have  the  reqniiite  stiffness.  The  data  given  with  Fig.  19 
win  be  useful  ia  this  respect 

The  cross-head  shown  in  Fig.  ao  is  used  on  very  large 
engines.  The  "backing"  surface  is  eqnal  to  the  "ahead"  sur- 
f.tcc,  and  all  of  the  parts  are  designed  in  the  same  way  as 
those  previ  usly  mentioned.  This  design  erah^es  the  columns 
to  be  |il;ired  cl  i«er  to  the  center  line  of  the  engine,  and  is 
Used  iLeiier^illy  w;'h  four  '-.ist  -l<-:d  en  nmnS  tt  CaCh  QFlhlder, 
ui>r>n  e-wh  of  wiiith  is  a  istiittc  surlace. 

t'pon  all  of  the  types  of  cross-heads  it  will  be  noticed  that 
provision  is  made  for  removing  the  slipper  without  disturbing 
the  alincmcnt  of  the  other  parts.  The  key  at  the  top  of  4e 
block,  which  permits  this  removal,  is  held  in  place  by  two  or 
more  bolts.  In  the  'Hwo^liiipef'  and  "fonr-el^pef'*  type  of 
guide,  the  bdtia  attaehiog  the  a^pcr  to  the  block  need  be  only 
ii  inch  to  I  inch  in  diaineler.  In  the  oOer  types  fh^  dnaM 
he  ilgwred  to  carry  the  full  load  comintr  upon  the  slipper  when 
haddng.  The  key  at  one  end  and  tlie  lip  at  the  other  prevent 
any  shear  from  coming  upon  these  bolts. 

( To  be  (oHiinued.) 
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CHICAQO  FIRE  BOATS. 
Desigaed  by  W.  L  Babcock,  New  York,  two  fireboats  for 
the  lire  dcpBrtncnt  of  <be  ciiy  of  CMngo  Inve  been  bailt  bgr 
the  Maailowoe  Diy  Dock  Conptuv*  UaaltcnMi^  Wlft,  aod 
were  expected  to  be  fully  completed  and  go  into  lerTke  by 
the  mtdcile  of  this  summer.  For  facility  in  maneuvering  in  the 
narrow  and  crooked  river,  and  in  the  slips  where  the  boats 
have  to  work,  they  are  tittcd  witli  twin  screws,  and  also  with 
stc.-im  stccnnR  Rc.ir  Uy  working  one  screw  ahead  and  the 
other  .iMcrn  the  boat.s  can  be  twoaf  completely  annnd  as  on 
a  pivot  in  cither  direction. 


diidHurge,  and  capable  of  dellveriiic  togedwr  gt/BOO  fallona  of 
water  per  mimie  at  a  pfoaare  of  iso  povodi  per  iqnare  incb, 
iBuiv  at  a  ipccd  of  1,900  revolutiona  per  minaie.  By 
,  pdpe*,  properly  fitted,  the  dtsdarge  of  one  pwnp  can 

be  turned  into  tlie  taction  of  tite  other,  thereby  fwming  tiic 

pmnps  in  tandem  as  ont  four-slage  pump,  then  delivering  4,500 
Millions  per  minute  at  joo  pounds  pressure.  This,  going 
ihroMKh  a  .s'  .^-iiich  noztle,  will  malw  a  trenendowlf  powevftil 

and  i-IToctivf  itre.Tni. 

At  1^5  ]ir'.--MUi-  llirsf  pumps  will  thch  develop  5,500 

gallons  per  mimitc.  One  of  ibc  great  advantages  of  the  cen> 


inoMW  naruM  or  m  ckcm*  ms  iMti, 


Hulls. —  111'  Ik,;!?  arc  -'jo  feet  over  all,  too  feet  6  inches 
between  p^  ri  t  iidiculars,  .2,S,  :cct  molded  beam,  15  tcct  molded 
depth,  and  will  have  a  draft  ot  ,-ibc.iit  <j  rett  6  inclici  They  are 
constructed  of  steel  throughout,  practically  no  wood  being 
used  anywhere  except  for  the  inside  finish  of  the  deckhouse 
and  pilolbotise.  The  fore  foot  is  cut  away  consith  rably,  both 
for  COBVenieDCe  la  handling  and  for  breaking  und  the  bow* 
at  the  watcrliie  ai*  heavily  ttreogihcned  also  for  the  latter 
pmpoac.  There  arc  llvo  bwlllitiaili^  ol  wMch  font  an  water* 
tiflbl;  aad  lower  decha  forward  and  af^  dividiat  fbe  hidl  into 
lix  waterti^  oonpartnients. 


tntiis.il  piiitip  for  this  service  is  that  the  vnliime  and  capacity 
cm  br  wiiitd  M  will  Cumbiiu'd  with  this  is  a  smu'dhncns  of 
■  'peration  atid  l,ick  of  lu-ressiiy  i.ir  .ittfiitioii  tiot  I'nind  in  any 
other  pump,  while  if  inadvertently  all  discharge  openings  are 
closed  at  once  ihe  pressure  would  rise  but  slightly,  and  there 
would  be  no  danger  of  bursting  hose  or  anything  else. 

Another  great  advantage  of  centrifugal  pumps  operated  by 
Hcam  turbines  lies  in  the  (act  that  the  boat  can  throw  her 
rated  eapadly  of  water  at  all  thaeVi  and  there  la  a  great  nvrng 
of  fiiel  a*ier  tiie  ordinary  rectprocatiBf  pnnpt  oporated  with 
single  non^ndensing  steam  cylinder!.  The  water  eonsump- 


asxtuL  AMAneninrr  or  raittM*       noeauMi  MMHiMiaT  en  vni  cnicMO  nn  mmts. 


With  the  exception  of  the  engine-room  .kyhKlii,  the  low 
boiler  tnmk  and  a  deckhouse  immediately  f  irw.n  1  i  f  con- 
taining a  todct  and  a  large  hose  room,  with  pil^jt  h■Ju^c  on 
top,  the  deck  is  flush.  .\  plate  bulwark  trir-.%;ird  ciitiliinie>  back 
to  the  deckhouse,  troni  which  an  open  iron  rail  i  xtinds  aft. 
supported  by  cast  steel  stanchions.  Two  lines  of  Ik  ivv  iiuu 
trough-shaped  fenders  run  all  fore  and  aft  on  the  outside  of  the 
hull. 

iforAMMty.— The  anangemcnt  of  the  machinery  it  novel, 
in  that  the  same  engines  are  used  for  operating  the  firs  puapt 
and  for  propelling  the  vesiel,  thus  entirely  dohtg  away  with 

separate  pmpelluig  engines.   Each  boat  Is  fitted  whh  two 

centriiuija!  fire  pumpt.  built  by  the  1.  P.  Morris  Company,  of 
Philadelphia,  of  Ihe  two-stage  type,  with  14  inch  suction  and 


tion  of  the  turbine  per  horsepower  per  hour  is  only  about  17 

pounds,  uhilr  witli  the  reciprocating  pump  it  is  prcbab!y  three 
times  th.il  auiiiuiit.  It  li  practically  impossible  to  put  boilers 
enough  in  the  boat  to  5upp:y  this  amount  of  steam.  Even  with 
the  exhaust  turiud  into  the  staik  (n  f  irui-  ihc  draft,  which 
means  3  low-  clIicxTcy  for  th'.'  buliT-,  :Iii'tc  is  proSiI  Iv  110  lire 
boat  in  service  to-day,  with  reciprocating  ptmips,  that  can  run 
those  pumps  to  anywhere  near  their  full  capacity.  A  boat 
rated  as  of  9,000  gallons  capacity  per  tniniite  it  really  only 
aboMt  a  duCHMhiaBon  boat 

The  pumpt  are  set  one  on  eadi  tide  of  the  ship,  drawing 
from  a  t^incfa  header,  extending  across  the  engine  room  im- 
mediately  forward  of  them,  and  delivering  lo  turrets  on  deck 
directly  above.  All  connections  arc  abort  and  direct,  and  all 
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curvet  of  r.-i$.y  swcvp.  'I'lic  deck  turraU  ait  set  dugou.illy  on 
decfc,  and  each  Im»  nine  3}^inch  Qpenings  for  ho«e,  witb 
qiikk<inoving  lever  v»lve$  at  a  convenient  beight.  In  winter 
tlicie  tnrrats  «iU  be  in  ifon  casings,  to  wliicii  itcatn 

pipn  are  M,  to  pmwt  fiwnnK.  At  a  heiglik  ot  abont  7  ieel 
above  Itie  turrets  is  an  vni  pbxiatm  carrying  tKc  two  3ii4od» 
Univeisal  moniton,  wliicii  are  vertically  over  the  turrets  and 
supplied  b\  ^  iiiih  pipes  from  them,  The  suppdri*  for  the 
platfonii  and  tlie  ladder  to  it  cotne  between  ihe  turrets,  Mi  as 
not  to  interfere  with  the  hose  hue*,  There  ari-  i.j  ■  tlu-r 
monitors  on  the  lnj.its,  Fire  Mar»h;il  Horati,  01  trhR..gii,  be- 
lieving that  jmiiller  one«  I'urwiird  und  afl  are  unnecessar)-. 

Each  pump  is  driven  by  H  hori/onial  Curtis  turbine  of  660 
horsepower,  built  by  the  General  Electric  Com|iany,  of 
Sdienectady,  N.  V.,  and  directly  connect^  to  it  on  the  came 
shaft  and  bed-plate.  This  sbafk  also  carries  a  mo-Idlowatt 
■enerator  of  tlic  direct-ciurcnt  type,  dinnt  wonnd  lor  27s  voltti 
for  operating  the  prapdling  nwiors.  On  eadt  of  the  propeller 
iliafts  of  tlic  vetael  is  placed  a  direct-current,  variable  spccdt 
reversing  motor,  thunt  wound,  and  designed  for  operating  on 
the  variable  volt^ige  »ystcm,  developing  350  horsepower  at  aoo 
revolutions  per  minute. 

Two  lurb<i-generator  exciting  I'l'l  !i.;hting  set*  of  25  kilo- 
watts capaeily  each  are  provided,  tiilier  of  which  alone  is 
sufficient.  All  generators  and  motors  are  to  be  tested  by  a 
stream  of  water  from  a  liose,  and  nmu  operate  perfectly  nnder 
sueh  conditions.  Ste.ini  or  iiMtatiwe  in  the  engine  room  will 
therefore  have  no  effect  on  them. 

The  generators  and  motors  are  supplied  with  indepcndcnl 
controller^  two  in  the  engine  room  and  two  in  the  pilot 
lUNisc,  widi  snhahte  switchmg  devices,  so  that  only  one  set  can 
be  in  use  at  a  time.  A  switchboard  is  inxt.illrd  in  the  enf^^tne 
fOOtt.  Between  the  two  turbme  sets,  hiRh  up  under  the  deck 
be^ms,  to  save  floor  space,  is  a  surf.icc  condenser  built  by  the 
Alberger  Condenser  Company,  of  Xcw  York,  with  wet  and 
dry  vacuum  ptmips  directly  beneath  it.  The  i  i-iinii  txntri- 
fugal  circulating  pump  is  on  the  port  side  abaft  the  turbine  set 
The  capacity  01  this  pump  is  J.ooo  gallons  per  minute,  and  it 
is  fitted  with  a  bilge  suction,  80  that  it  can  be  used  for  pump- 
ing out  the  engine  room  in  case  of  necessity.    Feed  and  pony 

ptimps,  sanitary  pnmp^  etc,  m  placed  on  the  bulkhead  next 

the  boiler  room. 

Bo&trM^Thtn  aro  two  Scotch  boilers,  built  by  Jobnaion 
Brothers,  Ferrysbmt;  Mich.,  hi  a  compartment  next  forward 
of  Ihe  engme  loom,  placed  Mt  by  side,  facing  forward.  These 
boilers  are  12  feet  6  fnebet  in  ft'ameter,  and  11  feet  6  iiKhes 
long  between  head*,  built  for  a  working  pressure  of  170  pounds 
per  square  inch.  In  each  boiler  arc  two  Morison  susfwntion 
furnaces,  44  inches  di.iineter,  w  ih  p  r  ilc  coinbustii  n  i  ln.rn 
bers.  The  boilers  luive  one  stack  m  common,  and  are  operated 
<in  Ihe  closed  stokehold  system,  with  blower  in  engine  room. 

Operation. — In  the  o|»er.ition  of  these  boats,  great  speed  is 
not  required,  and  therefore  the  generators  and  propelling 
motors  arc  only  of  moderate  power,  less  than  one-half  the 
capacity  of  the  two  tui1>i»ca.  The  Chicago  river  is  craaaed  by 
bridges  every  Wock  or  two,  which  must  be  opened  for  the 
fiasaage  oi  die  baalSi  so  that  high  speed  b  ont  of  the  qoestiotu 
It  was  considered,  further,  that  a  r  irr^bi  n^itirii  rsf  circum- 
stances reqairing  full  power  oa  the  fire  pumps  and  luli  power 
on  the  prO)>clling  motors  at  the  same  time  for  any  protracted 
periml  is  practically  impossible,  and  that  if.  while  the  boat  is 
pumping  water  to  her  full  cap.icity,  the  motors  ir-  i.illi  i  intri 
seni-icc  to  ch.mue  her  position  slightly,  the  turbine^  wiil  easiiy 
stand  'h'  1,  r- p.  n  ,1  rv  overload. 

ft  was  lor  this  re.ason  that  the  eieciric  propulsion  was  de- 
cided upon  I  he  turbines  were  there,  anyway,  for  the  fire 
pumps  If  ordinary  sleam  engines  were  used  for  propelling  the 
boat,  it  meant  two  more  engines,  with  four  cylmders,  Valves, 
shafts,  rods  and  all  the  oomplieatian  and  working  parts  to 


take  care  of  and  keep  in  repair.  Adding  the  gcneras  ir-.  and 
nioiors,  wliich  practically  require  no  attenuon  at  all,  added 
nothing  to  the  work  of  the  engineer,  while  by  the  system  of 
control  adapted,  he  is  even  relieved  of  the  necessity  oi  answer- 
ing belts  a»d  operating  engines  aa  usual.  All  this  is  doitt  fran 
the  pHoi  hous^  where  the  captain  has  a  lever  under  each  band, 
and  can  control  his  twin  screws,  going  ahead  or  back  oa  either 
or  botli  at  any  speed  iiistantancoiuly  and  entirdy  independently 
of  the  engineer,  to  whom  it  makes  no  difference  whether  the 
motors  .tir  '.u.''tiin>,;  i.r  nut 

Who  tlic  b0.1l  a  ijing  at  iicr  aU'.iun.  uiiilc:  bunked  fires, 
w.iitmg  lor  an  alarm,  the  sea  cocks  are  rli.ici  ntv]  ii:c  putiiiis 
drained  ot  water.  When  an  alarm  come:,  m  the  eitgtneer  ha* 
only  to  start  his  turbines,  circulating  and  air  pumps.  The 
captain  starts  the  propelling  motors,  and,  on  the  run  to  the 
fire,  the  power  of  the  turbines  is  ttscd  for  running  the  boat 
only,  the  impeliers  of  the  fire  pumps  Inraing  freely  in  the 
casings  and  doing  no  work.  Special  anangcmcnu  are  fitted 
for  oiKng  tibe  beuinga  wider  this  coMtHtkm.  On  arriviU  at 
the  fire,  all  the  engineer  has  to  do  is,  wifheut  stopping  the 

turbines,  to  open  the  sea  cocks  and  turn  water  :niu  ■,hc  tmcnp* 
.As  soon  as  the  propelling  motors  slop  the  gcncrjtois  to 
develop  power.  an,:l  ;hi.-  :irni-i(nrt-,  l-.;m  freely,  the  puwrr  ,it  ;hc 
turbines  then  being  Um  ■!  t  r  pumping  only.  If  the  motors  are 
called  upon  temporaniv  lu  >fi:i;  the  position  of  the  boat,  Iko 
action  of  the  pumps  is  not  imertered  with. 

When  the  fire  is  over  and  the  boat  relieved,  the  engineer 
simply  shuts  his  sea  cocks,  opens  the  drains  on  tlie  pumpSt  and 
the  boat  goes  bode  to  her  station. 

There  are  inportant  meidenul  advatHages  hi  driviiig  tke 
screws  hf  motors  hisiead  of  sMam  engines.  One  is  that  if  the 
boat  ever  has  I0  go  into  rough  water,  there  is  no  racing  of  the 
screws,  the  speed  of  revolution  being  constant  for  whatever 
voltage  is  being  used;  this  being  govenied  by  tl.f  i  niiTnller. 
It  IS  also  possible  for  short  periods  to  considerably  increase 
Ihe  rev<  .111  lit  .-.ud  i<j»cr  developed  by  the  motors,  though 
this  cannot  be  dune  for  any  Iniglh  i>f  time,  on  account  of 
undue  heating.  Another  advani.tgc  is  that,  if  a  sudden  main 
is  put  upon  the  shaft  by  the  propeller  striking  heavy  ice,  or 
running  ag:iinst  dock  piles  or  other  obstructions  which  are 
frequently  encountered  in  the  confined  spaces  in  which  the 
boats  mut  work,  the  circuit  breaker  throws  out,  kistantly 
taking  off  the  power,  and  there  is  much  Icm  danger  of 
breahhig  wheels  or  shafts  thaii  if  a  steam  engine  were  used. 

The  engkieer  has  to  answer  no  bells  .H  any  time,  and  can 
devote  fit«  whoV  attention  to  his  nvachinery.  Of  this  the  tur- 
bii!(>  .ii.u  firt-  lm^r^l^  an-  iiuirely  inclosed,  and  require  no 
attenlitiii  ^±1  ais.  wliiic  i:i  tiling  i-,  more  reliable  or  requires  less 
attention  than  ht>:li  tl.i  -,  generators  and  motors.  .\s  an 
additional  prc^.iulioti  the  extra  controllers  are  fitted  in  the 
engine  room,  and  ilu-  engineer  can  operate  the  motors  on  signal 
from  the  pilothouse  as  usual  if  desired. 

.\  full  insiallailoii  of  electric  lighu  is  fitted.  Operated  by 
either  one  oi  the  turbine  exciting  sets,  and  a  powerful  aeaids* 
Ught  Ii  fitted  on  top  of  the  pitothoase. 

The  Chicago  river  is  in  many  plaeca  aoo  or  more  feet  wide, 
and  the  buildings  extend  right  to  the  water's  edge.  The 
depth  is  about  20  feet.  Since  the  '>i>ening  oi  th  'i  ,i;nagc  canal 
to  the  Mississippi  there  is  at  all  times  a  con^t  U :  il  lf  r-jrrent  in 
portirms  1,1  thf  :iv,T.  In  o:  ,l-  r,  ilu  :,--V-,rr,  i,:  hu\,\  \\-.r  boats  in 
a  pc.sitii  ti  wUrn:  tlirv  i.ir.  ,],,  fiTiiiivt-  work  i>n  ,i  Ore  at  the 
fvrr  '.itik,  wh.-T.'  l;r-,..>-  r:uiiii,i  1,,  nude  f.ist  to  moor  them, 
thiy  arc  litted  with  spuds  like  a  dredge,  two  forward  and  one 
aft.  working  thn.ugh  wells  in  the  bottom  of  the  boat  and  raised 
and  lowcn  d  by  steam  power.  These  spudi  sre  Bade  of  double 
thick  steel  pipe,  18  inches  diameter,  stiffened  kileraally  by 
heavy  plates  and  angles,  shod  with  cast  steel  poiMt  to  Uke 
hoM  of  flw.river  bottom,  and  n»de  watciti^  to  ledoce  the 
apparent  weMt  to  be  bandied. 
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Brtakdoxvns. — These  boats  arc  exceptionally  Buarded  against 
total  disablement  by  breakdowns  of  any  single  part  of  the 
equipment,  \carly  everything  is  in  duplicate.  There  arc  two 
boilers,  two  fire  pumps,  two  turbines,  two  generators,  two 
screws,  two  propelling  motors,  two  excilinx  and  lighting  sets, 
two  feed  pumps  and  two  injectors.  While  there  is  naturally 
only  one  condenser,  circulating  and  air  pump,  the  turbines  are 
fitted  with  disabling  pipes,  through  which  they  can  be  ex- 
hausted to  the  atmosphere  if  necessary,  .so  that  any  accident 
which  pots  the  condenser  temporarily  out  of  service  can  only 
reduce  somewhat  the  efficiency  of  th«  boat  without  causing  her 
to  be  laid  Up  entirely. 


The  Float  Beta  of  the  London  Fire  Brigade. 

The  powerful  steam  lire  pumps  and  other  fire-fighting  ap- 
paratus tin  t>oard  tlie  Bflit,  the  latest  and  most  powerful  fire 
float  on  the  Thames,  have  been  specially  designed  and  con- 
structed by  Shand,  Mason  &  Co.,  of  Blackfriars,  Lon<lon. 
The  Beta  marks  fifty  years  of  the  Thames  Boating  steam  fire 
engine,  and  the  contractors  for  the  initial  steam  fire  fli>at 
(.Shand  &  Mason)  were  the  predecessors  of  the  present  firm. 

The  firc-cxtinguishing  output  of  the  Bela  is  furnished  liy 
four  pumping  engines,  each  of  which  will  deliver  1,000  galloni^ 
per  minute  at  a  pressure  of  140  pounds  to  the  square  inch. 
These  engines  are  so  arranged  that  each  can  be  w^orked  sep- 
arately, or  two,  three  or  four  together.  The  pumping  capacity 
of  the  float  in  the  latter  case  is  4.OOO  gallons  per  minute  or, 
roughly  speaking,  goo  tons  of  water  per  hour. 

The  pumping  engines  are  of  Shand,  Mason  &  Co.'s  patent 
double  vertical  type,  giving  a  uniform  delivery  of  water  under 
even  pressure,  and  are  fitted  with  their  variable  .steam  ex- 
pansion arrangement,  this  providing  the  greatest  power  pos- 
sible with  a  given  supply  of  steam.  It  may  he  noted  that  the 
latest  land  .steamers  .supplied  by  the  firm  to  the  London  Hire 
Brigade  are  of  similar  design  to  the  new  Bela  engines,  though. 


of  course,  of  smaller  capacity.  „oxt  or  oki  or  mt  ror«  r<-Mrixc  tKoiiKs. 

Hach  engine  consists  of  two  double-acting  pumps,  arranged 

vertically  and  connected  to  a  corresponding  pair  of  steam  piston  rods  convey  the  movement  of  each  piston  to  the  cor- 

cylinders  by  stout  standards  of  polished  forged  steel.   Two  responding  bronze  cross-head,  which  is  made  solid  with  the 
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pump-rod,  and  a  steel  connecting  nvd  jointed  in  the  cro<i»- 
hcad  communicates  the  muvement  to  the  double-throw  crank- 
shaft. Suitable  fly-wheels  on  the  crankshaft  provide  for  reg- 
ular working,  and  at  the  ends  of  the  crankshaft  arc  the 
eccentrics  of  the  variable  cut-off  gear,  the  variations  being 
effected  by  means  of  a  lever  and  quadrant  at  side  of  steam 
cylinder,  as  shown  m  one  illustration. 

The  pumps  have  large  valve  area,  admitting  of  high  speed 
and  steady  delivery  of  water  at  high  pressure.  These 
valves  are  readily  accessible  for  examination  or  renewal  by 
removal  of  one  cover.  Large  copper  air-vessels  are  fitted  to 
suction  and  delivery  branches.    An  automatic  relief  valve  is 


IIBK  or  ONI  or  Till:  roL-i  ruHrmo  (ncmcv 

fitted  in  addition  to  the  by-pass  connecting  delivery  and  suc- 
tion chambers,  and  relieves  the  pump  of  any  excessive  press- 
ure due  to  the  closing  of  outlets,  use  of  small  jets  <ir  other 
cause.  The  lubricating  arrangements  and  other  fillings  arc 
of  the  most  complete  and  up-to-date  character. 

The  fire-engine  fittings  on  deck,  supplied  by  the  builders, 
include  a  large  monitor  nozzle  of  new  design,  which  will  take 
the  full  combined  capacity  of  the  pumps,  an<l  through  which 
a  powerful  stream  of  water  can  be  hurled  a  distance  of  some 
300  feet.  So  efficient  is  the  action  of  this  monitor  that  not- 
wilhstaniling  the  great  pressure  at  which  the  water  is  thrown, 
the  i'/j-itKh  or  4-itich  jet  can  be  directed  to  any  point  or  at 
any  angle  and  controlled  with  (he  greatest  ea>e. 

Two  smaller  monitors  of  similar  doiun  to  the  large  one, 
fitted  with  l^^-itK-h  or  3-tnch  jets,  and  capable  of  taking 
1,000  to  i.aoo  gallons  per  minute  each,  are  also  filled  on  the 
deck — one  on  either  side.  There  are,  in  acldilion,  eight  sep- 
arate delivery  outlets  to  which  lines  of  hose  can  be  connected 


and  run  up  into  a  burning  building  or  vessel,  enabling  the 
firemen  to  deal  with  a  fire  at  close  quarters ;  or  by  means  of 
long  lines  of  hose  from  these  outlets  the  floats  pumping 
power  and  inexhaustible  supply  of  water  may  be  used  with 
effect  a  quarter  of  a  mile  or  more  from  the  waterside,  should 
a  large  conflagration  demand  it. 

Under  ordinary  conditions  of  working,  the  fire  pumps  of  the 
Jil-ta  will,  of  course,  draw  their  supply  from  the  river  by 
means  of  a  fixed  suction  pipe,  but  an  attachment  is  provided 
for  flexible  suction  pipe,  so  that  the  fire  float  can  be  used  at 
any  time  for  salvage  pumping. 

The  vessel  is  a  specially  designc<l  Iniai.  too  feet  in  length 
over  all,  and  of  16  feet  beam,  with  a  draft  of  3  feet  3  inches. 
She  has  a  speed  of  11  knots  and  is  propelled  by  two  triple- 
expansion  engines. 


A  Fire  Boat  for  Genoa. 

.\  powerful  fire  and  salvage  boat,  built  by  .Mcrryweather 
&  Sons,  London,  for  the  Genoa  Harbor  Board,  is  capable  of 
throwing  twelve  jets  simultaneously,  the  largest  single  jets 
being  3  inches  in  diameter  at  ihe  nozilc.  This  enormous 
stream  of  water  was  thrown  to  a  height  of  about  200  feet. 

The  vessel  is  called  the  Son  Gii'ryiii,  has  an  over-all  length 
of  74  feet,  a  beam  of  16  feet  8  inches,  and  draft  of  5  feet. 
Power  is  obtained  from  two  Merryweathcr  quick-steaming 
boilers,  which  supply  the  propelling  engines,  pumps  and 
auxiliary  machinery.  The  propelling  engines  are  of  the 
double-cylinder,  vertical  compound  type,  driving  twin  ^crews. 

The  fire  pumps  are  of  the  double-cylinder  horizontal 
"Greenwich"  pattern,  of  a  total  capacity  of  4.000  gallons  per 
minute.  They  draw  water  from  the  side  of  vessel  when  in 
iiNC  for  fire  extinction,  but  when  required  for  salvage  opera- 
tiriMs  .suction  is  taken  through  flexible  piping  connected  to 
two  6-inch  deck  connections.  The  pumps  discharge  through 
two  monitors  on  deck,  also  through  two  distributing  heads, 
each  filled  with  four  outlets  for  the  attachment  of  flexible 
hose.  The  monitors  and  pumps  are  entirely  of  gunmetal ; 
the  steam,  exhaust  and  delivery  pipes  being  of  copper  with 
bronze  flanges. 

In  the  speed  trials  of  the  San  Giorgio  the  measured  mile  at 
L/jng  Reach  was  traversed  at  10  knots,  with  the  safety  s-alves 
lifting.  .\  special  feature  is  that  Ihe  boilers,  engines  and 
machinery  are  all  in  duplicate,  so  that  the  vessel  can  be  prac- 
tically relied  U|i<in  as  being  always  in  fit  condition  for  ser- 
vice, as,  in  the  event  of  any  p,->rt  of  the  installation  requiring 
attention  or  adjustment,  the  corresponding  relay  can  be  at 
once  utilized.  By  means  of  an  oil-fired  healer,  a  low  pressure 
of  steam  can  always  be  maintained  in  one  of  the  boilers, 
enabling  the  vessel  to  gel  under  way  within  fifteen  minutes 
of  an  alarm.  Steam  at  120  pounds  pressure  can  be  raised 
in  twenty  minutes  from  cold  water. 


The  accompanying  table  gives  a  list  of  fire  boats  at  prea- 
ent  in  service  in  the  New  York  City  fire  department : 

l.rnKt)i  H»t>«'  Cipidlv 

N&me                            Overall.  Breadth.  power,  of  Pjitnpft.* 

Zafhar  Milli    ISB  tS  878 

.V.-ir  YarkCf                              Hi  I«                 SOO  IS.OM 

/>U7t.y  .-f.   Ran,yy                          loB  JJ.B               HO  »,iW> 

It'm    L.  .VlroBO                           Ill                ;|                   SSS  {.BOO 

.^hram  S.  HmitI   117  «4  <I4II  T.**l> 

<;.■'..  H.  MfCUIIan   IIS  ;<  «3/<  «,0(M 

Srih  Low    W  m 

lamti  Ou^mt    ISI  ST  Sjfl  ll.OeO 

Ihamas  tfHlrll    131  IT  »io  14,000 

Another  fire  boat,  slightly  smaller  than  the  Duane  and 
U'illi-H.  is  being  built  for  the  city.  She  is  named  Cornttius 
II'.  Laurence. 

'  (dlloiit  per  minute. 
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The  DiMppe«ranc«  of  Manila  Lines  on  Board  Sliip». 

BT  ROBKar  XAMruES  Biucy. 

So  closely  has  manita  rope  been  associated  with  ships,  (hat 
it  has  become  a  symbol  of  things  nautical.  It  may  surprise 
some  to  know  that  there  are  now  ships  with  practically  no 
niaiiila  or  hemp  lines  aboard.  We  have  become  accustomed 
to  horseless  carriages,  wireless  telegraphy,  and  now  we  are 
confronted  with  "ropeless  ships."  In  the  old  days  fiber 
ropes  were  universal,  but  now  the  age  of  steel  has  come, 
afloat  as  well  as  ashore,  and  the  familiar  ropes  of  manila  or 
other  fiber  have  given  way  to  wire  cable.  If  is  some  years 
since  steel  came  into  general  use  for  standing  rigging;  now 
it  is  superseding  manila  even  for  the  running  rigging,  as  well 
as  all  other  uses  aboard  ship. 

The  steering  gear  is  no  longer  connected  up  by  manila 
lines,  nor  even  by  clumsy  and  noisy  chains.    The  wire  cable 


tcrioratc  in  the  hot  places  so  common  on  steamships.  There 
are  many  instances  where  fiber  lines  have  actually  rotted  and 
become  useless  without  ever  being  used.  They  are  bulky  and 
difficult  to  stow  neatly,  hence  they  are  apt  to  be  neglected 
and  abused. 

A  wire  line  can  be  oiled  and  preserved  indefinitely,  and  its 
easy  stowing  qualities  arc  more  apt  to  secure  proper  treat- 
ment for  it.  It  is  generally  reeled  on  drums,  which  are 
thoroughly  accessible  and  ready  at  all  times  for  instant  use 
or  overhauling.  A  corresponding  manila  line  would  be 
dumped  into  some  dark  corner  or  locker,  »o  at  to  keep  it 
out  of  the  way. 

The  greatest  limitation  for  the  use  of  steel  rope  is  its  rig- 
idity. It  will  not  stretch  to  any  .ippreci-iWe  extent,  and  this 
renders  it  very  susceptible  to  sudden  shocks.  Fiber  will 
stretch  before  breaking,  so  that  in  case  of  a  load  suddenly 


\ 


lUWirfC  MACHIXE,  BUILT  BY  TlIX  AMKBICAX  SUir  WINOUM  COHBAXT. 


rioviDixct  Towmo  maciiimi,  with  rATCiiT  automatic  wikdixi;  DtVtCC 


makes  an  ideal  connection,  being  both  strong  and  noiseless. 
Hoisting  lines  for  all  purposes  arc  now  regularly  made  of 
steel  wire  cables.  The  steel  ash  handling  lines  do  not  burn 
or  dry  out  with  intense  heat.  All  the  freight  elevators  and 
the  new  passenger  elevators  aboard  ship  arc  operated  by  wire 
cables.  The  awning  on  deck  is  strung  on  wire  lines,  and  the 
life  lines  everywhere  are  Kcncrally  made  of  steel. 

There  are  some  uses  to  which  wire  cables  have  not  yet  been 
adapted,  and  perhaps  never  will  be.  We  still  depend  on 
stout  stud  link  chains  f»r  the  most  vital  of  all  lines,  the 
anchor  ctble.  The  steel  ci»l)le  cannot  yet  stand  such  charing 
and  abuse  and  still  be  so  dependable  as  the  chain  cable.  Nor 
can  it  safely  lie  so  long  unused  and  uncared  for  in  damp  chain 
lockers.  But  even  in  this  respect  it  is  belter  than  filwr,  for 
though  it  will  rasi  it  will  never  rot.  and  neither  will  it  dc- 


applied  it  may  "fetch  up"  gradually  enough  to  save  parting. 
This  may  be  illustrated  by  figures:  If  a  slow-moving  ship  is 
brought  up  with  a  manila  line,  it  will  probably  stretch  the 
line  6  inches  or  more,  and  during  the  stretching  the  ship 
i^  gnxlually  losing  way.  The  shock  is  absorbed  in  6  inches, 
and  the  momentum  may  he  considered  as  divided  by  tlje  dis- 
tance traveled.  In  the  case  of  a  steel  cable,  however,  the 
ship  would  have  to  be  brought  up  almost  instantaneously,  say 
in  J<  inch;  hence,  the  sires*  on  the  rope  would  be  48  times 
as  great.  This  shows  very  clearly  lhat,  although  the  wire 
may  ha\e  several  times  the  slrenjtth  of  the  manila  for  a 
steady  pull,  yet  it  has  very  little  chance  when  it  comes  to 
a  shock. 

1'he  many  advantages  of  wire  over  manila,  however,  have 
led  to  the  adoption  of  ingenious  means  for  taking  care  of 
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the  shocks  which  cannot  b«  avoided  in  handling  ships.  Inci- 
dentally, other  advantages  are  obtained,  chief  of  which  arc 
ease  and  speed  of  stowing.  The  lower  cost  and  longer  life 
of  wire  also  appeal  strongly  to  owners. 

Perhaps  the  latest  and  most  interesting  elimination  of 
manila  is  in  the  mooring  of  the  large  lake  ships.  Doubt- 
less many  deep-sea  sailors,  both  in  thi'>  country  and  abroad, 
are  not  aware  that  many  big  American  lake  freighters  arc 
now  moored  exclusively  with  wire  cable.  To  do  this  the 
ships  are  eifuipped  with  "mooring  machine*."  .\  mooring 
machine  is  simply  a  hoisting  engine,  with  a  drum  fur  wire 
cable  10  arranged  that  the  cable  may  he  made  lavi  and  steam 


left  turned  on  so  as  to  maintain  a  steady  pull  on  the  cable. 
The  cable  serves  as  a  breast  or  stern  line  in  the  u>ual  way. 
It  runs  through  fairleads  at  the  rail  back  to  the  mooring 
engines,  which  are  generally  located  nearly  amidships.  Should 
any  sudden  move  occur,  the  cables  will  overhaul  the  engine 
against  the  pressure  of  the  steam.  The  ship,  therefore,  is 
free  to  rise  and  fall,  or  otherwise  accommodate  herself  to 
different  conditions  of  load  or  tide.  Ai  the  Mine  time  she 
is  held  in  place  without  attention  to  the  lines. 

With  the  old  method  of  mooring  it  is  generally  the  duty  of 
the  mate  or  boatswain  to  stand  by  to  see  that  the  lines  are 
slackened  or  taken  up  as  required.  So.  in  addition  to  che.ip- 
ness  and  convenience,  the  machine  automatically  relieves  the 
mate  of  his  job  of  watching  the  lines.  Of  course,  when  ready 
to  >lH>ve  off,  instead  of  the  laborious  hauling  in  of  lines,  a 
deck-hand  simply  moves  the  valve  and  the  cable  is  neatly  and 
speedily  stowed  where  it  bothers  no  one  until  required  for 
use  again. 

Perhaps,  however,  the  most  important  elimination  of 
manila  lines  is  in  connection  with  the  use  of  automatic 
steam  towing  machines.  This  is  another  .American  innovation 
of  "otne  years'  standing,  and  is  just  beginnmg  to  be  recognized 
atHi  adopted  abroad  .Ml  seagoing  men  arc  familiar  with 
the  advantage  of  using  a  lowing  machine  instead  of  the  old 
method  of  rigid  connection  between  vessels  at  sea.  This 
machine  practically  causes  the  line  to  pull  agninsi  a  steam 
cushion.  If  the  pull  becomes  exci'ssive  the  engine  is  ■)vcr- 
haiiled:  this  opens  an  automatic  valve,  wliicli  n<lmils  more 
sle.im  until  the  pressure  is  equalised  and  the  enjjine  In  dins  to 
haul  in  again.  Then,  as  the  machine  recovers  the  line,  the 
valve  is  automatically  closed  until  the  line  conn  s  to  re*t  at 
its  normal  position.  It  is  a  very  simple  device,  and  ideal  for 
the  purpose.  Even  in  towing  the  drydock  Dewey  it  was 
officially  reported  that  the  line  ciime  to  rest  exactly  the  same 


each  time.  The  machine  has  made  possible  feats  of  towing 
which  would  not  be  thought  of  otherwise.  It  is  a  significant 
fact  that  nearly  all  liming  companies  who  carry  their  own 
risks  use  towing  machines. 

The  original  development  of  the  towing  machine  by  the 
.\merican  Ship  Windlass  Company,  of  Providence,  R.  I.,  was 
the  result  of  the  demand  for  an  elastic  connection  for  towing 
vessels  at  sea.  The  idea  of  eliminating  manila  lines  was  not 
uppermost,  and  the  wire  cable  was  used  simply  because  of  its 
much  greater  convenience.  Recent  developments  in  the  price 
of  manila  and  labor,  however,  and  the  scarcity  and  uncer- 
tainly of  both,  have  led  to  <i  new  idea  of  the  utility  of  towing 


machines.  They  still  stand  as  absolute  necessities  for  deep- 
sea  towing,  but  further  th.in  this  they  are  becoming  recognized 
as  great  labor  and  time  savers  in  the  handling  of  lines.  This 
is  accompli.shed  by  having  an  ordinary  reverse  valve  and 
lever,  entirely  separate  from  the  automatic  valve.  It  is  thus 
possible  to  handle  the  machine  as  an  ordinary  winch  or 
capstan,  with  the  added  advantage  that  the  wire  line  is  auto- 
matically taken  care  of  by  the  machine  itself.  A  newly- 
patented  automatic  reeling  device  lays  the  tine  as  neatly  and 
smoothly  as  on  a  spool  of  cotton.  This,  of  course,  saves  the 
line  from  the  severe  bending  it  receives,  even  on  an  ordinary 
towing  machine,  where  the  reeling  is  left  to  chance  or  the 
tender  mercies  of  a  deck  hand. 

These  new  machines  make  possible  the  use  of  wire  cable 
to  such  an  extent  that  ihey  are  now  regarded  as  lucrative 
investments  rather  than  an  equipment  for  special  service. 
This  is  because  wire  lines  cost  less  than  manila.  and  last  six 
or  eight  times  as  long.  Harbor  tugs  are  beginning  to  use 
them  very  extensively,  especially  in  scow  service.  The  enter- 
prising dredging  companies  tind  that  they  can  speed  up  their 
service  very  materially,  simply  by  having  a  towing  machine 
do  the  work  of  indifferent  deck  hands  or  firemen.  The  ma- 
chine handles  the  lines  -o  much  more  quickly  that  it  is  fre- 
quently possible  to  g<i  in  an  extra  trip  a  day,  and  in  bad 
weather  they  kerp  right  i>m  lowing  instead  of  being  obliged 
to  lay  up  altogether.  The  old  manila  lines  frequently  parted, 
and  were  a  continual  source  of  expense  .ind  anxiety.  Some 
of  the  up-to-dale  dredge  oiittits  have  no  manila  lines  on 
•>i>ard.  They  use  mooring  machines  on  the  dredges  and  tow- 
ing machines  on  the  tugs,  and  claim  a  vircat  saving  in  all 
rfipivt*.  The  present  tendency  is  for  this  practice  to  become 
univcr-al  wherever  |»ossible.  In  this,  as  In  many  other  things, 
the  (ireat  Lakes  of  .America  have  set  the  fashion  fcr  dividend- 
paying  innovations. 


Koomiio  UsrHiiir,  tiiLr  iv  williaMsoii  naTHOs  C(iHr*xv. 
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The  manufacturrrs  of  auxiliary  machiiivry  in  America  have 
alwav!)  maintained  a  high  standard,  and  their  apparatus  is 
known  all  over  the  world  fur  its  rfficiency  and  labor-savinK 
qualities.  This  is  perhaps  even  more  evident  in  the  case  of 
auxiliary  machinery  than  in  the  ships  themselves,  although 
no  one  will  dispute  the  excellence  of  the  lalcc-built  ships 
for  their  special  purpose. 


6,960  pounds  at  one  discharge,  cuni|>aring  with  a  broadside 
of  63oo  pounds  for  the  DrfadnouKhi,  7,000  pounds  for  the 
Sttlsunta,  6,790  pounds  for  the  Danlon,  9,130  pounds  for  the 
Deiaware,  and  9,912  pounds  for  the  Sustau. 

The  watcrlinc  belt  of  armor  extends  from  bow  to  stem. 
It  is  8  feet  wide,  of  which  about  5  feet  is  below  the  normal 
watcrlinc.   The  maximum  thickness  is  11  inches.  ta|>ering  to 


TMi  unxnair  mwtu  CAkOLiXA,  laurcueo  t»ou  tui  ciAUr  siiirvAkD  into  thi  pilawaik  iiviii. 

(I'bMiwraph.  Wm.  H.  K«a.) 


The  Battleship  South  Ccrollu. 

Oil  July  II  the  second  of  the  American  "all  big  gun"  bat- 
tleships was  launched  by  William  C'r.inip  &  Sons,  Philadelphia. 
This  ship,  which  is  a  sister  of  the  Michigan,  launched  in 
May,  has  a  length  of  450  feet  on  the  waterlinv;  a  Inam  of 
80  feet,  molded ;  and  a  mean  draft  of  24  fert  6  inches.  The 
displacement  on  this  (trial)  draft  is  16,000  tons,  while  the 
full  load  displacement  is  17,617  tons.  Propulsion  is  by  means 
of  two  four-cylinder  triple  expansimi  engines  driving  twin 
screws.  I'he  cylinders  measure  32,  52,  72  and  72  inches  in 
diameter,  with  a  stroke  of  48  inches.  Steam  is  furnished  by 
twelve  Itabcock  &  Wilcox  watertul>e  boilers  at  a  pressure  of 
265  pounds  to  the  square  inch.  These  boilers  have  a  total 
grate  surface  of  1,050  square  feet,  and  a  heating  surface  of 
47,220  sijuare  feet,  the  ratio  being  45  to  i.  The  designed  in- 
dicated horsepower  is  16,500,  corresponding  with  a  trial  speed 
of  iS'/j  knots.  The  normal  coal  supply  of  900  tons  can  l>e 
increased  to  a  maximum  of  2,173  tons. 

The  main  point  of  interest  lies  in  the  battery  and  its  ar- 
rangement. There  arc  eight  12-inch  guns  of  43  calibers, 
mounted  in  pairs  in  four  turrets,  all  on  the  center  line,  the 
two  inner  turrets  being  raised  above  the  end  turrets,  so  that 
four  guns  may  be  tired  forward,  four  aft,  and  the  entire 
eight  on  either  broadside.  Each  turret  has  an  arc  of  fire 
of  270  degrees.  The  fir>t  and  third  turrets,  counting  from  the 
Ik)w,  have  their  gini  axes  about  24  feet  above  the  watcrlinc. 
The  second  turret  shows  an  axis  of  ,t2  feet  above  the  line 
of  flotation,  while  the  after  turret  has  its  guns  16  feel  above 
the  water.  The  secondary  battery  includes  twenty-two  3-inch 
guns:  two  31-inch  submerged  tor^iedo  tulies,  and  fourteen 
automatic  guns.    The  broadside  from  the  eight  main  guns  is 


9  inches  at  the  bottom.  .'Mwve  this  belt,  and  covering  the 
side  for  about  3m  feet,  is  an  upper  belt,  ii>  inches  thick  at 
the  lower  edge  and  K  inches  at  the  upper,  with  lu-inch  bulk- 
heads running  .icross  the  ship  at  the  ends.  The  barbettes  fur 
the  turrets  are  10  inches  on  the  f.icc  and  8  inches  in  the  rvar, 
while  the  turrets  Ihrmsehes  are  12  inches  in  front  and  H 
inches  in  the  rear.  A  conning  tower  12  inches  thick  is  fitlefl 
just  aft  of  the  second  turret,  and  is  provide<l  with  a  9-inch 
lube,  protecting  communications  to  the  interior  of  the  ship. 
The  protw'tlvc  deck  has  a  thickness  on  the  slopes  of  3  inches, 
and  is  I'/j  inches  thick  forward. 

The  ships  were  authoriicd  March  3.  1905,  and  contracts 
for  construction  were  let  in  July,  1906.  The  keels  were  laid 
in  December,  igaft,  ami  the  contract  calls  for  completion  late 
in  1909.  The  contract  price  of  hull  and  machinery  for  the 
South  Carolina  was  $3,540,000  (  £727,422),  and  for  the 
MithieaH,  $3,585,000  (^736/170).  In  each  case  the  cost  of  the 
completed  vessel  will  be  about  $7,oou.000  ( /l,44O.0OO). 


Stranding  of  the  Antonio  LanaM. 

E^rly  in  the  morning  of  March  23  the  Norwegian  freight 
steamer  Antonio  Lanasa,  heavily  laden  with  bananas,  oranges 
and  cocoanuts  from  Jamaica  for  llaltimore,  went  ashore  on 
the  south  side  of  Cape  Matteras,  in  a  southeast  storm.  The 
life-saving  crew,  working  all  day,  succeeded  in  landing  nine 
men.  but  the  others,  including  dpt.  Thomel  and  his  wife,  ile- 
clined  to  go  ashore,  as  a  hc.ivy  sea  was  running  at  the  time. 

The  wrecking  steamer  Rescue,  of  the  Merritt  &  Chapman 
Derrick  &  Wrecking  Company,  reached  the  scene  the  follow- 
ing morning,  but  the  sea  was  so  high  as  to  make  it  dangerous 
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lo  land  on  the  beach.  The  rescuers  sltwd  by  twenty-four 
hours,  until  the  sea  calmed  duwn,  when  anchors  and  cables 
were  laid  from  the  steamer's  port  bow,  and  a  li-inch  hawser 
10  the  Reuue.  At  the  next  high  tide  the  ship's  bow  was  moved 
off  shore  a  few  feet,  bnl  it  was  not  until  the  cargo  was  jetti- 
soned 10  lighten  the  vess<?l  that  she  fmally  came  off  by  degrees 
on  April  ii.    She  was  lowed  to  Norfolk  for  repairs. 

The  Lanasa  was  built  last  year  by  the  Grangemouth  & 
Greenock  Dockyard  Company,  and  measures  230  feet  in  length, 
feet  in  width  and  20  feet  in  depth.  She  is  of  813  tons  net 
and  1,261  tons  gross.  She  is  divided  by  watertight  bulkheads 
into  five  compartments,  and  is  electric  lighted.  The  single 
screw  is  operated  by  a  triple-expansion  engine,  with  cylinders 
19,  30  and  50  inches  in  diameter,  and  a  common  stroke  of  jj 
inche.i.  Steam  is  furnished  by  Scotch  boilers  operating  at  a 
pressure  of  180  pounds  per  square  inch.  She  haiU  from 
Bergen.   

A  Double  Collision. 
The  steamer  Jamet  Joitty  collided  with  two  different  ships 
last  Feb.  8,  at  night,  just  off  the  V'armouth  Roads.  They  were 
the  Syria  and  the  Coronilla.  Ihe  photographs  show  that  alt 
three  ships  received  considerable  damage.  All  had  to  be 
brought  to  Yamiouth  for  repairs. 


how  or  TiiK  jAUKx  ;oicKr,  xMAsnsp  sv  coi.t  itiox. 

The  James  Joicty  it  an  iron  scfaooaer,  with  three  masts,  built 

by  Palmer  Bros.,  Newcastle,  in  1863,  and  is  owned  by  W.  Cory 
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ft  Son.  Ltd.,  London.  Her  gross  tonnage  is  731  and  net  443. 
Her  dimensions  are  :  Length,  200  feet  6  inches ;  beam,  28  feet, 
and  depth,  16  feet  8  inches.  The  triple-expansion  engine  hat 
cylinders  of  16,  26  and  43  inches,  with  a  stroke  of  36  inches. 
The  boiler  pressure  is  130  pounds  per  square  inch. 

The  Syria  is  an  iron  screw  steamer,  built  by  Raylton  Dixon 
&  Company,  Middlesbrough,  in  1889,  and  is  owned  by  Thomas 
Wilson,  Sons  &  Company,  Ltd.,  Hull.  Her  gross  tonnage  is 
2,239  >nd  net  1,430.  Her  dimensions  are:  Length,  277  feet; 
beam,  38  feet  2  inches,  and  depth.  19  feet  2  inches.  The  triple- 
expansion  engine  has  cylinders  of  21,  34  and  56  inches,  with  a 
stroke  of  39  inches.  The  boiler  pressure  is  160  pounds  per 
square  iitch. 

The  CoToniila  is  an  iron  screw  steamer,  built  by  the  Tyne 
Iron  Shipbuilding  Company.  Newcastle,  in  1K78,  and  is  owned 
by  the  Tyneside  Line.  Ltd.  Her  dimensions  are :  Length,  258 
feet ;  beam,  32  feet,  and  depth,  2t  feet.  Her  gross  and  nri 
tonnages  are,  respectively,  1,312  and  822.  She  is  propelled  by  a 
compound  engine  with  cylinders  28  and  54  inches  diameter  by 
33  inches  stroke.  The  boiler  pressure  is  75  pounds  per  sqture 
inch.  James  Fishhl 


The  Launching  of  the  Tug  Patuxent. 
'  IT  1.  r.  icni.A>ACR, 
.■\n  interesting  and  rather  unusual  launching  look  place  al 
the  navy  yard,  Norfolk,  Va ,  on  May  i<i,  when  the  tug 
Patuxent  was  put  overlxiard  for  her  initial  plunge.  She  i^^ 
a  iwin-s^rew,  sea  going  tug  built  of  slcel  throughout,  of  the 
following  dimensions: 

Length,  over  all  135  feet  9  iiKhrs. 

Breadth,  extreme    30  feet  2'A  inches. 

Draft,  full  load   14  feet   M  inch. 

Displacement,  full  load  917  tons. 


Her  complement  is  to  be  37  ofRcers  and  men.  She  will  be 
electric  lighted  and  will  be  provided  with  a  wireless  outfit. 

The  Patuxent  was  laid  down  on  ways  running  parallel  to 
the  sea  wall,  and  the  keel  blocks  are  about  18  feet  from  the 
edge  of  the  wall.  To  facilitate  handling  of  material,  a  gantry 
crane  of  wood  was  constructed  and  an  electric  hoist  fitted 
for  same.  Before  launching  it  has  been  the  custom  to  run 
the  crane  to  one  end  and  to  remove  all  the  supports  on  the 
water  side  except  the  two  al  one  end,  on  which  the  crane  is 
resting.  In  the  present  case,  however,  as  the  construction 
of  no  other  vessel  at  this  yard  is  authorized,  the  entire 
crane  structure  was  removed. 

The  top  of  the  sea  wall  was  about  five  feet  above  the  water 
at  the  time  of  launching,  and  as  it  was  not  practicable  to  run 
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.the  (Tvand  mys  out  into  tlie  river,  it  wm  neccMaiy  to  drop 
tlie  tttg  rather  than  slide  her  into  the  water.  Six  ground 
ways  were  provided;  ihtsv  ways  wtrr  15  it»chc5  wide  and  ex- 
tended about  12  feet  Ifcyonri  thp  edge  of  ihi  si  ;i  m  :i  I  Aiji  it 
25  feet  from  the  outer  end  the*e  ways  were  cu!  iiiti  ajancJ 
to  allow  thcin  to  lip.  These  outer  ends  were  well  secured  and 
shored  to  prevent  their  getting  out  of  line  with  each  other. 
Rilihands  were  fitted  on  both  sides  of  the  ways  to  IVevent 
any  tendency  of  the  vessel  to  slew  while  sliding. 

Cradles  were  fitted  on  the  s!idill|g  wajs,  and  the  latter  were 
well  tied  and  cro«»-brac«d.  *o  v  to  nakt  a  single  cradle  for 
tile  wlwlc  veud.  These  liidinc  ways  were  i»  indies  wide 
by  »5  feet  kmg,  and  tlie  total  lieuinK  surface  was  tins  150 
square  feet.  The  wdgAt  of  the  hull  at  latiiKhing  was  joo 
tons,  and  the  weight  of  the  sliding  ways  was  14  ton»,  the 
total  launching  weight  being  i'l4  tons,  or  17J  tons  per  Mjuare 
fool.  At  the  linif  of  laumhin);,  tin  Iml  u.i^  cmipUle  u\i  i  1 
the  main  deck,  hut  there  wa»  no  in.uliiin.ry  atmard.  nor  wa^ 
the  deck  house  in  place. 

The  sliding  way>  were  sufTHienily  weighted  to  insure  jink- 
ing imnu'diati-!y  and  thus  avoid  any  danger  <ii  injuring  the 
vessel  on  any  of  the  heavy  tinduT«,  Two  Iri^gcrs  were  filled, 
one  at  each  end  One  en4l  of  the  trigger  was  helil  by  a 
chock  on  the  end  ground  way.  aod  to  the  other  end  was  se* 
cored  a  line  and  tackle.  Alwui  a  foot  ffom  the  end  next  the 
ground  way  was  a  shore  nnmiiif  to  the  sliding  way.  A 
heavy  strain  was  put  on  the  lines,  and  by  cutting  lioth  tines 
sinnillaneously  the  vessel  was  released  and  latuiched.  Hy- 
drarlic  jacks  were  set  up  hard  against  the  iidioard  side  to 
insure  tb'    w  -..  l  >  starling  when  the  lines  u  i     1  ir 

The  tug  iL»i>k  the  water  very  easily  and  did  ii>):  Uwl  more 
than  forty  degrees,  the  main  deck  romainiiig  perfectly  dry. 
She  righleil  herself  at  once  and  did  not  even  take  up  the 
strain  on  the  mooring  lines,  not  liaving  moved  more  tlun 
forty  feet  from  the  aca  wail. 


ON  THB  SiaCB  OF  BATTLeSHIPS.* 
■T  siMtav  aasms  mttm. 
Much  has  been  written  recent  ty  regart&if  la  rye  tnttleshipi 

and  their  great  adaptability  to  uses  where  mailer  ships  eoutd 
be  employed  only  with  large  increase  of  numbers.  In  general 

the  discussions  have  dealt  almost  wlmlty  with  the  questkm  of 
gun  power,  and  have  either  ignored  the  physical  relations  be- 
tween large  .md  small  si  m  .  '  ^  lin.  ^.  ivcrcd  them  by  iraptica- 
tioii  only.  Ii  is  propos.vl  t,  t,  k<.-  up  .t  rcpresent.ilivc  battleship, 
such  as  the  Sluliiiian  m  I'u  I'niled  5lni<  -  11:1 1.  isnd  to  insti- 
tute a  number  of  c<"iiiipari'«<n«  between  this  ship  .ind  two  *liips, 
each  of  half  the  displacement  of  the  MithigitH,  but  designed 
under  varying  conditions  so  far  a<  the  principal  military  fea- 
tures are  concerned. 

In  the  first  place,  a  design  might  be  evolved  in  which  the 
various  percentages  of  we«ht  used  for  the  several  elements 
cMutitniiiif  the  disp3a«ciiient  of  the  if  iVMgoM  might  be  re- 
tabled  hi  the  smatier  vessels.  A  second  dcngn  would  call  for 
the  same  battery  as  the  first,  the  same  speed  as  the  type 
ship  (Michigan),  and  Mich  armor  protection  as  might  be  avail- 
Me  after  making  due  provision  for  these  other  two  features. 
A  third  design  calls  f(jr  the  same  battery  as  the  first,  and  for 
protection  equ.il  to  tb:it  given  the  .ViV/iisriH,  with  siieli  speed 
as  can  be  oblainnl  in  connection  with  this  battery  anci  armor. 
'I  he  fourth  design  calls  for  the  same  speed  and  protection  a« 
in  the  Mti  higan,  and  for  such  Iwiury  as  may  be  obtained  after 
making  provision  for  the  other  I  wo  items. 

While  the  weights  altoUcd  to  the  variotts  component  portions 
of  the  JffcAtfM  are  not  piAlic  property,  and  cannot^  therefore, 


be  given  with  any  enclnesa,  yet  ■  siiiEcicnt|r  cfawe  mppraktma- 
tion  tor  our  piupoee  can  he  made^  and  whatever  errors  there 
may  be  in  this  statement  of  weights  will  by  no  means  vitiate 

ilii  ;  .111,  .11 : .  11  in-iituted.  A  schedule  of  weights  assumed  for 
the  Muiiigan  is  given ;  this  accounts  for  the  total  diipkceracnt 
of  itStiooD  tons. 

Tena.  Tons.* 


Hull  and  fittings  complete   6400 

Equipment  and  stores  ,   800  SjJ 

Battery  and  ammunition   i,jix>  i,tt8 

Protective  deck    «oo  bWI 

Vertical  armor  .  .,   4«no  4/MT 

Machinery  and  water   ijjpo  ifiiS 

Coal    400  900 


The  Mi,hig,an  h.is  a  length  on  the  waterline  of  45°  'eet,  a 
beam  molded  of  >kj  feet,  an  J  .1  .ir  itt  .jf  Ji  feet  <i  inches.  She  is 
prippelled  by  twin  screws,  ihc  borsepower  of  the  machinery 
being  designc<I  as  16.500,  and  the  designed  speed.  185  knots. 
1  he  battery  consi-ts  of  eight  u  inch  g-ni^  mounted  in  pair* 
in  four  turret'  on  the  center  line,  in  ,>uch  a  way  that  all  can 
l>c  b^ou^dlt  to  bear  on  one  broailside  The  secondary  battery 
inclodes  twenty-two  .t-inch  and  iourtrt-n  smaller  guns,  besides 

two  torpedo  tubes.  The  protection  includes  a  waterline  bell 
wldt  a  matcimttm  thickness  of  it  inches,  upper  belt  with  maxi' 
mum  thickness  of  10  itKhes,  inrrcls  and  hsTbetles  with  thick* 
ne«s  of  8  to  12  inches,  and  a  protective  deck  with  a  maximum 

thteknes«  of  3  inches. 

The  ratio  between  the  length  of  one  ship  and  the  length  of  a 
ship  of  similar  shape  and  li  ilt  tin  liisplacement  i  :  '  '  nr'jC 
.Vpplyinc  this  ratio  to  the  dmictisiuiis  of  the  ,l/i< /; .r:  \w  li  ivi 
tor  eai  li  't  i  ur  smaller  ships  a  length  of  J57  feel.  .1  Ln  nlih 
(ij  feet  0  uuhes,  and  a  draft  of  19  feet  5  inches.  Our  first  ship 
would  have  a  schedule  of  weights,  each  item  of  which  would 
be  just  one-half  the  corresponding  item  for  the  Michigan,  as 
shown  in  the  tabic  for  weights  under  the  four  different  de- 
signs. This  ship  would,  of  course,  have  just  half  the  Mithi' 
gmt't  battery,  namely,  four  t«-ineh  guns,  eleven  j-indi,  seven 
smalter  and  one  torpedo  tidie.  Us  armor  pnrtcction  waM 
cover  the  same  propcMtionate  ate*  as  that  of  the  VicMgan, 
each  linear  dimension,  however,  being  proportionate  to  the 
corresponding  dimension  of  the  .\fichisaH.  in  the  ratio  above 
given.  1  his  same  ratio  would  afTi  ■  :  ili.  rhj,  i.  ik  ss  of  the  armor 
everywhere,  and  the  11-inch  belt  wt.uld  become  87.?  inche« 
thick;  t  .•  :p|.er  belt  would  h.<vc  a  maximum  thickness  of 
7.i>4  inches ;  the  turret  and  barbette  armor  would  vary  fnnn 
f>.l6  to  954  inches;  while  the  maximum  thickness  of  the  pro- 
tective deck  would  be  j.^S  inches,  in  place  of  the  .1  inches  in 
the  Sfiiltlgan 

Not  only  would  the  armor  be  thus  deaeascd  in  vahie  as 
compared  with  the  Miekitmt,  btit  the  ^eed  would  also  be 
decreased,  due  to  the  fact  that  it  is  physicaliy  relatively  more 
econoRiKal  to  propel  a  large  vessel  than  a  smalt  one.  This 
fact  may  be  brott^t  out  by  atiaiyzing  the  expected  speed 
performance  of  the  Siithigan  by  nuans  of  the  .\dmiralty 
formula : 

H  X  K 

re  — , 

/)' ' 

where  V  is  the  spted  in  knots;  //  is  the  indicated  horsepower; 
D  is  the  displacement  in  tons,  and  K  is  a  coefficient  of  per- 
formance known  :i>  tlie  .Ndminilly  cocfTicicnt,  and  used  for 
designing  purposes  D'"  for  the  Michigan  is  635;  for  each 
of  the  other  vcsaels  under  consideration  it  would  be  400;  V* 
(or  the  Mitk^nt  is  <S,ms;  H  for  the  Uttktgmi  is  16^500;  K 

*  Later  :—Fi|iire«  in  italin  are  bdicvad  tv  be  cvtfccl.'— 'EviTOib 
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tinis  beoonef  344.  t)ic  new  ship  has  du  MtM  form  as  the 
UkhigM,  we  may,  whhout  sensible  mm,  auunc  tliat  this 
■ante  coeflicient,  244.  may  here  be  used.  On  applying  this  to 
the  formiila,  kBowmg  that  oar  horsepower  is  ijijfi,  we  find  that 
y,  or  the  apecf],  becomes  17.14  knots,  in  place  of  the  JViVAi- 
gmft  t&s  knots. 

The  second  <k-»igii  cills  for  the  Niiine  .■ipocd  as  the  Uuhigan, 
n.nm-Iy.  1S.5  knots  In  thi^  ca«e.  tiy  iisinR  our  formula,  wc  find 
that  the  horsepower  ret|tiired  is  10.3H0.  Hns  raises  the  weight 
ncces-'ary  to  be  Jevoted  to  machinery  from  750  tons  to  f>44 
Ions  A"  the  battery  of  Ibis  ship  was  to  be  unchanged,  and  the 
armor  protection  to  be  so  adjusted  as  to  lit  the  new  condition*, 
the  difference  of  194  tons  must  be  taken  out  of  the  provision 
for  protective  deck  and  vertical  armor,  thus  reilucing  these  two 
heme  to  4lti  and  imo  lon^  ic^cctively.  Assuming  that  each 
portion  of  the  vestd  b  covered  with  amor  of  the  same  area 
as  hefare,  but  of  Hifdmcss  redooed  in  the  ratio  of  the  weights 
allotted  to  armor,  we  find  that  the  belt  Int  been  reduced  troin 
the  original  ii-inch  raaximnni  to  Bjof  inches;  the  npper  belt  is 
reduced  from  a  tnaxiintmi  of  10  inchM  to  7.34  mchcs;  the 
turret  b.irb«-tte  ami  ir  i  r.  rn  f  .unl  u  i; .  hra  to  5.87  and  881 
inches,  and  the  pri»itcuvt  deck  from  .1  maximum  of  3  to 
2.2  inches. 

The  third  design  uses  the  same  armor  schedule  as  in  the 
\tiihigan,  both  as  regards  actual  thickness  and  proportion  of 
•hip  protected.  This  results  in  increasing  the -weight  required 
for  protective  deck  frt>tn  -i-f)  ton<,  under  design  I,  to  5^17  tons, 
and  for  the  other  armor  from  3,100  tons,  under  design  i,  to 
2446  tons.  This  total  increase  of  663  tons  is  made  at  the 
expense  of  the  propening  machmery.  the  weq^t  alkitted  to 
which  thns  beoomcs  rcdneed  to  8?  tmi.  This  acoounts  for 
only  957  horsepower,  or  a  speed,  from  onr  fonnula,  of  only 
8.35  knots.  This  shows  what  a  very  gnat  diminution  of  speed 
must  be  expected  if  we  are  to  retain  in  the  smaller  ship  the 
some  relative  battery  power  atvd  protection  as  in  the  larger. 

The  fonrlh  design  calk  for  ilu  .nn;-  speed  and  armor  pro- 
lection  a?  in  lh<-  Michiif  tn  .ml  tin-  rlifferonce  in  weight  is 
taki.  11  tri  in  tri.;:  .-illnti^  il  :r>  ihi  li..tm-,-  As  found  in  the  second 
design,  the  rcfjuircd  horsepower  is  10,380,  calling  for  944  tons 
of  machinery.  The  armor  weights  wilt  be  the  same  as  'u  -lu 
third  design,  namely,  ^'3'  tons  for  the  protective  deck,  and 
^,646  tons  for  the  other  armor.  As  we  have  made  no  change, 
tbroughont  the  series  of  designs,  in  weights  of  hull  and  fittings, 
eqnipaient  and  stores  and  fiid,  we  still  have  for  these  items 
a  total  of  tons.  Adding  this  to  the  aheve-nientJoncd 
IqpireB  for  machinery  and  protection,  the  total  becomes  81207 
tons,  or  207  tons  more  than  the  designed  displacement  of  the 
vessel-  This  means  that,  in  order  to  fioat  ;it  the  designed  dis- 
i-iiK— ,1  -.mi't  '111  -.line  structure  and  equipment,  an  .;Tn  i-im 
t'linil  to  .-17  liiii.  u  iiiH  have  to  be  taken  bodily  from  the 
vc-.M-I,  , .-1  rr-,  I  'T  S  iih  ,  .iiiil  it  r  rrm-,  :;■  ■  sreover.  that  there 
would  be  ;ilis<il»leiy  not  one  jiound  available  for  the  provision 
of  a  battery  of  either  heavy  or  light  guns  Of  couiae,  it  will 
l»e  recogniited  that  we  have  appropriated  alt  the  necessary 
weight  for  ■  splendid  protection  10  liiich  a  kittery.  and  that 
no  ilesiinB  woidd  ever  be  evolved  in  which  snch  protccticm 
would  be  provided  without  atbwing  for  dw  battery  itself. 
Time  figorea  have  been  worked  nut,  however.  simply  for  Osa 


Item.  •  Type  t. 
HutI  and  fittings   3.ioo 

I-'(|nil'i:M --.r   :mfl        itr>  ,  400 

H-ittn  v  .uiil  .uimiiitiit'n,  650 

Protec  tive  deck  ,  .  450 

Vertical  armor   3.100 

Machinery  and  water. .  yjo 

Fuel   450 


Type  2, 

Type  4 

3,200 

3.200 

400 

400 

400 

650 

650 

—  2<17 

416 

.■567 

1.940 

2.646 

2.6146 

944 

87 

5M4 

450 

4S0 

•4S» 

*  l«4iiCB<  te  tia  an  aecaaol  of  ileEeinicr  of  ksMrrr. 


purpose  of  showing  the  immense  sacrifices  which  have  to  be 
made  in  varioua  directioos  in  small  vessels,  in  order  to  provide 
along  other  lines  qualities  similar  to  those  obtained  hi  vessels 
of  higer  aiae. 

The  figwca  above  deduced  show  tltM  under  »  given  aet  of 
conditions  the  two  small  veaseti,  having  the  same  total  hatieiy 
power  as  the  one  large,  would  require  these  sacrifices  to  be 

niaib-  along  other  lines;* 

If  there  is  the  same  propiirtionate  weight  for  aniior.  there 
will  bo  a  sacrifice  in  the  thickness  of  armor,  amounting  to 
nearly  2t  percent;  there  will  be  a  sacrifice  in  the  speed  amount- 
ing to  about  8  |M.-rcent.  If  -.In;  ill  '  i^ii  ry  power  is  to  be  the 
same,  and  the  speed  is  also  10  be  etjual  to  that  of  the  large 
vessel,  there  will  be  sacrifices  in  the  armor  protection,  the 
reduction  in  thickness  being  aUuit  27  percent.  If  the  total 
battery  is  to  Ik-  the  same,  .md  the  armor  protection  equal  totlul 
of  the  large  vessel,  the  sacrifice  in  speed  will  be  trem«odou»~- 
in  fact,  nwrkedly  greater  than  would  ever  be  permitted  in  any 
design.  The  falling  off  wouU  bo  more  than  to  knotaj  that  la, 
about  55  percent.  If  we  have  the  aame  speed  and  the  same 
protection  for  the  two  smaller  ships  that  wc  have  in  the  larger, 
there  will  be  no  weight  available  for  battery,  and  our  fuel 
supply  will  be  cut  off  more  than  45  percent. 

This  line  of  reasoning  shows  that  there  arc  other  reasons 
beside-*  :li  iM  I  I  ;ii  re  gun  fire  which  militate  in  favor  of  large 
ships  as  c<mipared  with  small  ones  If  it  were  a  question  of 
gun  firo  al<ine.  we  might  «-onsider  that  a  ship  similar  in  design 
to  the  origiltal  monitor  might  h«  the  ideal ;  for  a  fleet  of  such 
ships  eoutd  bring  alt  ttieir  gnn^  to  Ix-ar  at  any  point  of  the 
eompass,  because  the  moniior  had  a  practically  unobstructed 
range  of  (ire  all  around  the  horison.  As  ships  increased  in 
siie,  demands  came  for  a  brger  armament,  and  double-turreted 
monitors  were  the  answer  to  die  demand.  The  tfichigtm  is 
the  next  in  this  direct  line  of  development,  although  there 
have  been  many,  many  changes  between.  The  double-turreted 
monitor  design  has  had  .added  to  it  a  baltrrj  of  broadside 
guns,  only  one-half  of  which  in  general  could  be  brought  to 
bear  upon  one  broadside  at  a  time.  In  the  t/,.  iiir  ;>(,  li  j.vever, 
wc  have  gone  kick  in  general  principle  to  ilic  doiitilc-turrcicd 
monitor,  carried  one  step  further,  for  each  of  the  four  turrets 
has  ci>nimand  over  about  three-fourths  of  the  horizon.  Tlie 
small  ships  repre-u.-iitcd  In  the  abovo  figures  would  naturally 
be  provided  with  two  turrets  each,  instead  of  the  four  in  ttw 
MkhiaM,  and  would  have  the  same  relative  command  of  fire 
as  in  the  tatter  ship.  Whatever  other  battery  is  fitted  in  ac- 
cordance with  the  above  figures  would  be  solely  for  tlie  pur* 
pose  of  discouraging  torpedo  boats  from  too  much  iiM|u>sitive- 
ness,  and  docs  not  aflfcct  the  general  type  evolved. 

It  b.n  I  tiiz  -ri-n  n  i  v-5>izcd  that  every  man-of-war  repr^ 
sents  i  rii[  r  im  -  ln  -  ,M-cn  conflicting  military  interests,  and 
the  sc!i-ii>-"    if  iiT  ,il  ar.-nilTJnri-  not  yet  developed  an 

ideal  relationship  Ixjtwecn  these  interests,  nor  will  it  prob- 
attly  ever  be  reached  For  sonic  reasons,  speed  is  an  almost 
paramount  consiileralion.  while  for  other  purposes  the  one  item 
of  prime  importance  is  Inttcry  power  In  either  case  a  certain 
amount  of  the  one  must  be  associated  with  the  other;  far  the 
speed  is  of  no  avail  tmteu  the  tiallcry  lie  at  hand  to  hack  it  up, 
and  the  battery  it  of  tligbt  value  unless  the  speed  be  suflident 
to.pbice  it  within  reach  of  the  enemy.  Protection  attd  bat- 
tery  go  largely  hand  in  hand,  an  increase  in  the  latter  calling 
usually  for  a  corresponding  increase  in  the  former  This  i« 
not  the  case  in  extreme  types,  hut  it  is  a  gen  i.il  |in:-riple 
In  all  ships,  however,  certain  sacrifices  of  one  eleuiviil  have  |o 
be  niatle  to  nn  i  I  mauds  for  excessive  provision  in  another, 
and  in  no  ship  is  this  sacrifice  more  marked  than  in  that  of 

*Tll«  wh«1c  4lsc«tW<aB  prc>uii|>«<r.  IM.H  larlois  <jl  9.-ilrty  are  an 
«h«ngcd.  and  that  the  hum  type  ol  iKacl:iiic:>  m4  fitiiitts  i>  cnsiilujcd 
la  She  snsll  drips  as  hi  Ih*  Isrie  one. 
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Tke  UriHt  StouMHp  CoapwrfM  of  the  WorM. 

>T  iranv  mAwn  smb. 

Moch  interest  centers  in  the  large  steamship  cmnpanies, 
partly  by  virtue  of  the  fleets  of  steamers  which  they  operate, 
and  partly  because  of  tbe  fact  that  this  one  or  that  one  is 
freqiuntl'.  n  lVrrcd  In  as  being  of  pre-eminent  size.  We  have 
l>ri-]i:ir<  <l  ■.  line  tab!c5  liascd  on  lists  given  in  the  nyiy-fjS  cdi- 
ij.  r:  I.I  ilir  BuTi'au  Veritas,  and  showing  all  -if  the  --tram- 
ship  companies  of  the  world  which  have  vteamers  of  an  -ah 
gregale  of  more  than  8o,oao  tons  gross.  There  are  no  l.  -.^ 
than  sixty-nine  of  these  compmics,  to  which  list  we  have 
added  six,  two  of  them  became  they  potsess  aieamen  of 
upwards  of  torn,  and  the  other  tarn  bceauM  they  are 
^  laigeit  cooiptiiiea  aperatiiig;  rcipeethrely,  under  the  Bra- 
■ffiai^  CUaese,  Sweddi  and  "nirMeh  iaii. 

Tihe  ffarct  taUe  shows  seventeen  companiM  hanng  upwards 
of  aoo.ooo  tons  in  sliamships  of  more  than  K«  tons  each. 
Nine  of  these  companies  are  British;  three  are  German;  two 
are  French;  one  .American;  one  Jup.-xne-^r,  ;iTirl  on-  Ii  il-.m 
.M  the  head  of  the  li-<t  is  the  Ilaml  iiri;  Amcrirati  Si>  ;itii-.liip 
Company,  with  847..vt  K""-^  'oiw.  Tin-  N'.irili  r,<  rni.-iii  t.loyil 
.Steamship  Company  stands  secoitd,  being  more  than  aooxxxi 
tons  behind  the  kadcr.  The  first  British  company  is  the 
British  India  .S;cam  Navigation  Company,  which  is  again 
more  than  200,000  tons  behind  the  North  German  Lloyd. 
After  this  the  interrals  are  smaller.  In  each  case  the  average 
tonnage  is  i^ven,  as  well  a*  the  tonnage  of  the  smallfst  and  of 
the  laiieit  vetsdt  of  the  fleet 

The  second  and  third  taMes  are  devoted  to  companies  uper 
ating  more  than  too.ooo,  but  less  than  aoo.ooo.  irrnss  tons  of 
steamers.  Twenty-one  of  these  are  British,  in  the  setomi 
table,  while  tbe  third  table  incbidos  tbo-.e  nf  otbrr  i-onntrics. 
The  fourth  and  fifth  lalilrs  '.inc.  respoctiveiy.  the  Hritish,  and 
the  other,  comfirini.  s  v,  :*.h  more  tlinn  Si.ooo  tr.ns  irrns:.  The 
sixth  table  gives  the  si.-c  lines  included,  as  mentioned  above, 
because  of  certain  noteworthy  characteristics. 

The  seventh  table  shows  a  stcapitnlation  of  the  first  six, 
giving  the  number  of  lines  mder  each  several  flag;  Ae  mun- 
faer  of  ships;  the  total  grois  loimage  and  tbe  avetage  gross 
tonnage.  The  seeond  part  of  tlUi  taMe  shows  the  nwriber  of 
taige  tftips  (mooo  tons  and  upwards)  mder  each  flag,  with 
the  total  gross  tonnage  and  the  average  toimage  of  these  large 
ships.  . 

The  eighth  table  is  a  development  of  this  tatter  feature,  and 
shows  by  companies  the  ships  of  oi'er  10.000  tons  rmss.  with 
total  and  average  gross  tonnage;  percentage  of  total  tonrngc 
represented  by  these  large  ships;  and  the  number  of  ships  in- 
cluded, of  over  15.000.  and  of  over  20,000  tons  gross  respec- 
tively. The  "White  Star  Line  is  shown  here  to  have  pre-emi- 
nence, with  twenty  vessels  and  2«)0,7«)T  gross  ions.  The  largest 
average  is  accredited  to  the  Great  Northern  Steamship  Com- 
pany. Ibe  lignre  being  ao^yifl  tons.  This,  however,  is  scarcely 
a  fi^  rating;  because  of  4ie  fact  thai  dicre  b  vOr  one  ship. 
Aside  fnm  this,  the  OuaanI  Steamship  OmfUj  ^  ^ 
largest  average,  with  t7,34B  tons  per  vessel  ia  eleven  riitps. 

With  regard  to  the  general  tables;  we  find  that  four  com- 
panies have  average  tonnages  exceeding  10,000,  these  being 
the  White  Star  T.ine  with  la.o.^.'^.  the  Cunanl  with  to,TQ;i;  tbe 
Holland-America  Line  with  I2.nj):  a"'l  'be  Great  Northern 
Steamship  Company  with  20,7 iS  Tn  nearly  all  rases  the 
average  is  brought  low,  because  of  the  Inclusion  of  the  fig- 
ures for  tenders  These  are  of  more  than  100  tons,  but 
naturally  operate  very  markedly  to  reduce  the  average  for 
the  entire  ntnnbcr  of  stupe.   One  con'^picuous  case  where  this 

does  not  so  operate  is  tint  of  BnrreU  &  Son,  in  the  fourth 
laliile.  We  And  here  twcnly4wo  sUpa  with  an  aversge  of 
4J76  tana  groai.  while  the  smallest  sidp  is  of  4417  toos.  and 
the  largest  of  4,43*.  There  are  other  cases  tehcre  the  Haallcst 
drip  is  even  fatrger  dUM  in  tUs  case  (the  HdUaad-Affleilca 


T*iiLa  I.— Ovuit  SOO.SOO  Qaaaa  T<MS. 


6)  Huntiure-Aiiicficu  Stmmalirp  O)  . 
t)  Sarfb  Genua  Uoyd  Sicsnishi|>  C 
Britiili-liMlit  St£*m  Xavi^lioa  Co . 
(a;  P.  ii  O.  Steim  NarifaliM  Co  

(ill  Wliilic  Sur  IJw  

(u  ^  FJilrr.  Dcmp^jcT  &  Co  

(r;  MrUKRirirs  M^nlimn  

(il  I  t'lirrtr.  I^itinM  fli  0>   

U  '  (Uiiwtlkliird  StrainiJiip  lines  Co 
fj  Vipp.:n  Yu«Ti  KaShfl   .  .  .| 

i^i  N  i\i|;:ir,(4,r  (;#n^.-lW  lUliAlia..  .  .1 

I  a  [--!liTit.in  ljnr%    .  | 

i.il  CuriLT'i  Stfa-nv^i;.  i'n  ,       ,  ,  .   .    ,  , ' 

1*1  H.OI-il  Slr.,tri,J,l:,  ( 'i   

('iKii[iiX>L>f  *  '^n/r.i>  I  rin-ulluiliqiie 

IKcin  Stcimshrp  Co   

Ltjlami  Ijoc  


No. 

TCOIIL 

SmalL 

Laric, 

174 

m7  >T4 

4,IM1 

2t» 

lit 

S4I.3M 

4,4M 

112 

tt.m 

111 

440.391 

3.947 

1S3 

7.703 

III 

11.230 

10l« 

lOJl! 

2S 

12,038 

3SS 

24.641 

10« 

107 

7.MS 

m 

4,U7 

(70 

S.!i7» 

47 

5.M3 

ISS 

I2.S7S 

10s 

jw.roi 

2.J03 

122 

S.MO 

w 

2111  300 

2,<I03 

109 

7.412 

101 

2U.SIIi 

2,SI0 

lU 

S.201 

SI 

34t>.;su 

4,0»4 

739 

».7(I0 

24 

244  II to 

10.1*3 

2S7 

31.S3S 

u 

3i4  «»« 

4,4M 

lis 

7.217 

•1 

:i>  niu) 

t7» 

1.1.7J3 

2I2,II|^ 

\iti 

4(U 

•.017 

r 

]IM.5!I7 

S.MS 

l.SOO 

ie.4iB 

M.Bc>liiki  W. 

TaasB  n^-Ovsa  i«,oot  Gbom  Tom 


Brilidi 


T.  ft  J.  HarriK*! 


Ctin  tint    - 

I'hat.  Wilwa,  Sow  a  Co  

PuiSc  Raihrar  Co  

K.i^.l  M*JI  S4MI  Hdut  C*  

Kii-'ii«i.  WithrfcCo  

.AlUn  line  

Wm.  'Itatinuoa  ft  Cn.  Liim 

R-  Rnpner  >!  Co  

Vnion  Stramship  Co  nf  Kcw  Zeiinoil . 

M  .'.iy  i.  Mji.-iC.n-   

I'trjiy  .\  ivin. III.  n  til  l  ............... 

L^r  lnAi  .V  III  U  Lin«  

.\."ii  III  r   

-Vliljl..  Anii-ri.  in  Oa  Co  

BuduuU  Uro>  

FriM  Uut  

HMrZ«lia4SW(vk«Co. 


«MrZ«lia4SWMk«< 


Sii 

Tons 

■ 

SouII. 

Lua*. 

3» 

,1  1113 

mx 

»JM 

4S 

IH.l.'ill 

i.iirn 

314 

S.iSO 

ill 

4,074 

2.601) 

5.«« 

H» 

IM  HHt 

3.1  Ni 

1» 

ii.a:i5 

:t:. 

IWJ  IKII 

sue 

3M 

14.181 

13 

179  :t2- 

4.170 

IW 

11.073 

jtt 

3.V3S 

H02 

i.i20 

:ii> 

17023(1 

a.S74 

333 

11  4311 

4.1 

147.31.7 

3.304 

I.OlO 

4.3011 

44 

13*  3!") 

3,100 

I.7li2 

4.M1 

113 

2,108 

112 

S.MO 

ii 

IJO  ,^5l• 

3.1  Ifi 

1  80» 

4.840 

u 

'i"l 

l.»IT 

2iW 

3. 397 

m.Mio 

4,331 

1,071 

s.4m 

24 

122.1107 

t,UI 

SJW 

as 

1II.74S 

4,M 

m 

a.i(s 

SS 

n 

t»;.Mo 
tos.sn 

4,IU 
UlS 

su 

sua 

sss 

IS 

IStklW 

•jSS 

m 

M 

1SI.M 

toa.Ht 

Tabu  III.— Ovaa  ISOJMS  Own*  Toms. 


Uoni  A«Mh>  Co.  (Aouriui)  

KuiltHn-Sii.  Amcriaui  S.  S.  Co  . . 

Koanos^lBaraifaip  Co   . , 

)  InUnutfcmal  MmanQlc  HifliM*.. 
Daaiih- Amcrku  Line  {I>uudi2. . . 
|S)  Ccrmuk-.Austnlun  Slranuhlp  Co. . 

Charmin  Riunn  f  1  ren<  bl  

IA  Compajpiie  Ruur  dc  Ni\iirat>inp 

In  Flatlz  Vohniiiin  Ktiw  

Holhad^AaMCtgi  Uw^Uutch)., 


Na 

Tow. 

AvenfB. 

SoalL 

Laipi 

ti 

194.4U 

2992 

IM 

7.m 

41 

is2.:.w 

4.»,17 

I2S 

9.700 

ti 

1^7.33» 

4.7S1 

3,047 

(l.'»3 

IS 

IM.147 

9.119 

1113 

12.  (Ml 

119 

1S3,U7 

I.3H3 

110 

10,W5 

31 

137,2!» 

4.439 

4,1  !(7 

6,li5 

33 

13i,3A0 

4.IIV9 

41IH 

SO 

IIII.T-;-. 

l.tU'J 

ISS 

s.fm 

23 

109,u.'i 

VJH 

l.52:i 

1U,»S3 

S 

iflSiiU 

12,044 

(,21(0 

94,jao 

Its 

UTiSM 

101 

i,sn 

CtiKU  Mutual  Sinm  Navlg>ti'<n  Co 

DurrtU  ii  SiTi  ,  

lado-ChUki  Steam  N'avijpition  .Co . 

goalll  aiCAiruihip  Co  ,  

JmaWntoll   

It.  P.  HmKli.n  S:  Cn   

T.  E.  Il»d.lilli«.fc  Co   

AtUntic  .Tfin^p  *l  C  i   

RwKinaa.  Waiur  ft  Co  

A.W*llCa  


»«,il»3 
»ll,27i 
SiilMO 
S4,»4i 
S3,a07 
•S,MS 
SI.ISI 
•0,449 
St,M« 
S1,H7 


s.iiii»  Misa 

4,37»  1.117 

2,382  l.OSS 

1.780  i  t7» 

1,SIS  I  SM 

1,71M  MIS 

a,m  ijm 

«.«M  tS47 

t,m  xns 


4.4S1 
4,8St 
t.4SS 
1,»10 

t.m 

1S,40S 

«•>!• 


T*au  V<-Ovaa  mm  Oaom  Tarn. 


TO  Via 


Voonunn  Uat  

1  NnlcfUiid  .*JlrAni»hip  Co  

W.  Wilhrimim  Jc  Co  (Ni«"»«i«n) 

1^1  \-Ticri.  .^n  ll  iw. 111.^15  .Slftimfthip  Co. 
fi'i  riii.Kir  \ii.tci«...  di  Ndi-ixickiiw 
If  I  I'll  ilk  NLjil  Slta.-ii.vii;.  C'l  , 
(f.n,crnian  t-i-I  ,\(ri.;i  L  ,i- 
(g\  Stiil>iCTli  r.i_ai.  C..:i!i  .r: 


CdfBiMiiu  Trxutlatilita  ISivtni*! 


Saul. 

Lwt*. 

40 

»9,.T71 

2,4S4 

171 

«.224 

23 

»»,a30 

4,319 

1133 

»,6I10 

31 

»a,»» 

s.ox 

I.IUM 

4.J74 

13 

»0,3.V2 

ti,'H2 

4,40S 

8,071 

24 

hV.JOJ 

3.4>u3 

97V 

S.I34 

IS 

4,911 

303 

13.  US 

33 

>ii,im 

3,7S4 

22« 

«,387 

31 

M.^S4 

4,074 

1S2 

«.S7S 

33 

84,39« 

S,713 

4M 

t,7«S 

2« 

S0,«3tl 

3,101 

210 

MM 

M 

Digitized  by  Google 


SimMBn,  190&  International  Marine  Entflneerintf  407 


Line  has  nothing  under  6,3Bo  tons) ,  but  nowhere  else  is  there 
such  a  very  marked  uniformity  in  the  siie  of  the  ships. 

By  cxcUiding  all  vessels  of  under  i,ooo  Ions  gross,  the 
White  Star  average  tonnSKe  becomes  12,225 :  and  the  Cunard, 
ll.o~9:  while  the  Holland-America  fiRure  remains  at  13,044. 
and  the  Great  Northeni  at  20,718.   This  exclusion  raises  the 


average  tonnage  of  Dutch  ships  in  the  tables  to  6,675,  retaining 
first  position  in  this  regard. 

The  Consolidated  Steamship  Line*  Compiiny,  which  it 
credited  with  the  ninth  position  in  the  list  of  large  lines,  is  a 
recent  consolidation  of  several  coastwise  lines  on  the  east 
coast  of  the  United  States,  and  is  said  to  b«  in  fiscal  difficulties. 
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Collision  Between  the  Ottawa  and  the  Trold. 

The  fog-liound  waters  of  the  entrance  to  the  St.  Lawrence 
have  witnessed  another  serious  collision,  that  between  the 
Dominion  Liner  Ollaara  and  the  collier  Trold,  which  occurred 
May  II.  Both  vessels  were  severely  injured,  and  the  Ottawa, 
which  was  on  its  way  from  Quebec,  was  "bliRed  to  put  back, 
while  the  collier  made  its  way  to  Gaspe  Basin,  the  nearest 
port.  Our  photoRraph  of  the  how  of  the  Ottawa  shows  the 
serious  extent  nf  the  damage,  the  cut  being  so  extensive  as  to 
flood  the  forepeak  and  hold  Ko.  i.  This  gave  her  a  decided 
trim  by  the  head,  resulting  in  a  draft  forward  of  at  least  jo 
feet,  and  rctluccd  her  speed  to  below  7  knots. 

The  Trold  wa>  biiund  for  Quebec  from  Sydney,  Australia, 
with  a  heavy  carK'>  of  coal,  and  she  also  was  partially  flooded, 
and  down  by  (he  head. 

The  Ottawa,  vthich  was  built  in  1874  by  Ilarland  &  Wolff, 
of  Belfast,  was  formerly  the  Gertnanic,  used  in  the  New 
York  service.  She  is  an  iron  screw  steamer  with  eight 
watertight  bulkheads  and  provision  for  water  ballast.  She 
measures  455  feet  in  length,  45  feet  2  inches  beam,  and 
.14  feel  depth.  Her  Rro^s  and  net  tonnages  are  respectively 
.i;.07i  and  s.goQ.  She  lias  one  triple  expansion  engine  with 
cylinders  j^'^S  and  06  inches  in  diameter,  and  a  stroke 

of  69  inches. 

The  Trold  is  a  steel  screw  steamer,  flying  the  Norwegian 
flag  and  built  in  1898  by  J.  Prieslinan  &  Company.  Sunder- 
land. She  has  five  watertight  bulkheads  and  is  fitted  with 
web  frames.  She  is  schooner-rigged,  and  fitted  with  poop, 
bridKC  and  forecastle.  Tlie  length  is  ,t25  feet,  beam  47  feet, 
and  depth  25  feel  6  inches.  The  net  and  gross  tonnages  are 
respectively  is*7$  and  3,247.  She  is  propelled  by  one  triple- 
expansion  engine  with  cylinders  25,  41  and  fi?  inches  in 
diameter  and  a  stroke  of  45  inches. 

The  Trold  reached  New  York  early  in  June,  and  was  re- 
paired at  the  Erie  Basin,  in  South  Brooklyn. 
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Lake  PaaoenKcr  Steamers. 

The  Great  Lakes  of  North  America  and  the  numer- 
ous small  lakes  and  navigable  rivers  along  and  near 
the  Atlantic  coast  have  given  rise,  as  a  means  of  rapid 
and  ready  cimimunicatiim,  to  a  fleet  of  magnificent 
steamboats,  many  of  which  can  lie  said  to  be  without 
an  equal  anywhere  in  the  world.  The  lake  type  of 
steamer  f(ir  freight  purjKwcs  is  well  known,  being  a 
highly  specialized  unit  of  great  carrying  power  and 
l)articular  utility  for  the  puqjosc  for  which  it  is  in- 
tended. The  passenger  steaniers  on  the  lakes,  how- 
ever, are  not  by  any  means  this  same  type  of  vessel. 
They  arc  built  for  nnis  varying  in  general  from  150 
to  nearly  2.000  miles,  and.  in  the  latter  case,  resemble 
transatlantic  liners,  though  of  considerably  smaller 
size. 

It  is  with  the  vessels  intended  for  the  shorter  run.«. 
however,  that  we  are  here  ctincernetl.    These  steamers 


are  propelled,  some  of  them  by  paddle  wheels,  smne  by 
propellers,  and,  in  one  or  two  isolated  cases,  the  pro- 
(K'llers  are  actuated  by  steam  turbines.  The  typical 
.\merican  lake,  soimd  and  river  steamer,  however,  is 
one  in  which  pa<ldle  wheels  are  relied  upi>n  for  propul- 
sion, because  of  the  fact  that  in  many  cases  the  waters 
to  be  traversed  arc  shallow,  and,  the  cargo  carried  be- 
ing relatively  small,  there  is  not  much  difference  in 
immersion  of  the  paddle-wheel  blade<i  between  full 
load  and  light  load  conditions. 

Among  the  most  prominent  of  the  .steamers  of  this 
type  is  the  Ci7y  of  Cleveland.  Iwilt  by  the  Detroit  Ship- 
building Company  early  in  1907,  only  to  be  destroyed 
by  fire,  as  briefly  mentionetl  in  our  issue  of  July,  1907. 
The  vessel  was  promptly  rebuilt,  and  our  description  of 
her  this  month  shows  a  magnificent  example  of  the 
lake  steamer,  providing  :iccomnio<lation  for  sotnc  hun- 
dreds of  passengers  during  the  night  trip,  and  a  much 
larger  number  during  the  day  trip.  This  vessel  makes 
the  run  lietween  Detroit  and  Cleveland,  on  Lake  Erie, 
.a  distance  of  approximately  1 10  miles,  twice  a  day,  and 
is  capable  of  a  maximum  speed,  which  is  called  for 
during  the  day  trip,  of  nearly  22  miles  per  hour  ( 19 
knots ) . 

Ill  May  of  1906  we  described  at  some  length  the 
HuiJ-ion  river  steamer  liendrick  Hudson,  which  is 
from  the  l)oarJs  t)f  the  same  <lesigner,  and  which  has 
made  a  sjilcndid  record  on  the  river  during  her  first 
two  seasons  of  operation.  This  vessel  is  intended  en- 
tirely for  day  service,  and  has  accommodations  for 
carrying  5,000  passengers.  The  contract  calletl  for  a 
speed  of  20  knots,  which  has  been  easily  exceeded  in 
the  daily  runs.  In  this  case,  as  with  the  City  of  Cleve- 
land, the  propelling  engine  is  of  novel  type,  Ijcing  a 
three-cylinder  compound,  working  directly  on  the 
paddle-wheel  shaft  without  the  intervention  of  the 
usual  walking  beam.  The  cylinders  are  inclined  to  the 
horizontal,  and  are  placed  low  down  in  the  hold,  thus 
aiding  stability,  and  tending  to  counteract  the  fact  that 
broad  decks  for  the  accommodation  of  passengers 
reach  high  iiii  into  the  air  above  the  shallow  and  rela- 
tively narrow  hull. 

A  steamer  somewhat  similar  in  type  is  the  Common- 
wealth, of  the  Fall  River  Line,  operating  through  Long 
Island  soiinti  Intwecn  Xew  York  and  Fall  River.  This 
is  considerably  larger  than  either  of  the  others  men- 
tioned, having  a  gross  tonnage  of  5.080.  as  compared 
with  4.5(>8  for  the  C  iVy  of  Clcirland  and  2.847  for  the 
Hendrick  Hudson.  She  has  a  length  over  all  of  456 
feet,  a  width  of  hull  of  55  feet  and  a  depth  of  22  feet. 
.As  illustrating  the  immense  breadth  of  the  decks,  it 
may  be  stated  that  her  width  over  the  paddle-wheel 
guards  is  no  less  than  </i  feet,  this  indicating  an  over- 
hang of  more  than  20  feet  on  each  side.  The  Cf wi- 
monweatth  has  engines  developing  a  total  <if  1 1 .000 
horsejiower.  which  is  2.500  more  than  the  next  most 
powerful  among  the  paddle  steamers  of  this  ty|w  (the 
Priscilla,  of  the  same  line),  and  is  about  double  that 


409 


of  the  tlaidnck  Hudson,  and  nearly  double  that  of  the 
City  of  CUveUmd. 

ieamt  CnOmr  TiUh. 

In  another  cohimn  will  be  found  a  brief  description 
of  the  official  trial  trii>$  of  three  xoat  cnmm  recently 
conunissioned  for  service  in  the  United  States  nav>'. 

These  vessels  are  all  providcti  with  hnlls  identical  in 
dimensions  and  fom,  and  are  driven  by  three  different 
types  of  propulsion ;  one  having  twin  screws  with  re- 
cij)rocating  cnjjincs ;  another,  twin  sicrcws  with  Curtis 
turbines;  while  the  third  lias  four  screws  and  Parsotu 
turbines.  In  each  case  the  dengned  horsq)Ower  was 
16,000,  w  hicli  fifjnre  was  considerably  exceeded  by  the 
two  turl)inc-(»ro]M.-llo<l  shijts. 

The  chief  interest  in  these  ships  lies  in  the  splendid 
opportunity  for  comparing  results  of  propulsion  by 
these  three  different  agencies.  Not  only  have  we  the 
comparisan  afforded  bf  the  results  of  the  trial  trips, 
iMit  it  is  proposed  to  nm  the  ships  through  a  series  of 
trials  side  by  side,  thus  insuring  identical  weather  and 
other  conditions,  with  a  view  to  determining  beyond 
the  peradventure  of  a  doubt,  at  least  so  far  as  the 
present  installations  are  concerned,  the  relative  efli- 
ciencics  of  the  three  pmpulsivc  agencies,  b  'li  re- 
gards possibilities  for  extreme  economy  of  obtaining 
the  power,  atid  as  regards  speed  and  for  overload,  this 
latter  fenturc  !imi?inrT  '.hr  ?tcnniing  or  scouting  radius. 

It  is  iiui  A\  improbalilc  that  the  information  de- 
rived from  these  series  of  tests  will  be  made  use  of,  in 
connection  with  possible  changes  in  the  propellers,  in 
tile  designing  of  the  next  large  warships  placed  uodci 
CODStrnction  for  the  L'nited  States  navy.  Several  sets 
of  propellers  have  been  tried  on  some  of  these  loouts. 
but  it  is  quite  unHkely  (hat  the  ultimate  maximum  of 
efficiency  has  yet  been  attaineil  on  any  of  them,  and  the 
trials  ought  to  demonstrate  in  just  what  ptlrticulars 
better  results  might  he  looked  for. 


Fire  Boats. 

In  this  issue  we  are  describing  a  number  of  small 

vessels  fittc-d  with  fire-fighting  applinnrc^  nnd  intcnrlfd 
for  use  in  coimection  with  fires  along  the  water  fronts 
of  some  of  tl l;iru<  st  cities  in  the  world.  It  IS  llOW 
some  years  since  the  A'ttc  Vorkcr,  long  the  most  pow- 
erful vessel  of  this  type  in  cxisteiKe,  and  even  now,  so 
far  as  we  are  a  ware, 'exceeded  in  power  by  Only  two 
boats  of  her  sister  fleet,  was  put  into  service  in  the 
harbor  of  New  York.  At  the  time  of  her  inception, 
;IiL  iilt  ii  '.v.i^  l.y  no  means  no\  1 1 ;  t'^t  we  un<lerstan<l 
tliat  vessels  of  tlus  general  character  liavc  been  in  use 
on  the  Thames  for  a  full  half  century.  In  spite,  how- 
ever, nf  ^hi-.  ]:,..:\  I  if  n.:\  .  !iy.  the  .V(-;i'  )'ork-cr  |)resente<l 
so  many  interesting  features,  by  virttie  of  her  great 
power  and  general  efficiency,  that  she  has  been  fe- 
pcatcdly  rcfcrreil  to  as  the  leading  exponent  of  this 
particular  means  of  fighting  fires. 

The  conditions  attending  the  design  of  such  a  vessel 
are  more  or  less  peculiar.   In  the  first  place,  there 


must  be  prijvuleci  propulsive  power  for  a  rapid  ap- 
proach to  the  scene  of  action ;  after  this,  the  propulsive 
n»achinery  is  nce<led  srnrrely  at  nil ,  for  the  warping 
of  the  vessel  into  morv  advantageous  positions  for 
lighting  the  fire  can  usually  be  dooc  by  means  of  lines. 
■-\t  this  time,  however,  a  large  amount  of  power  is  re» 
(|uired  for  the  operation  of  the  pumps,  and,  in  the 
Chicago  fire  lK)at,  described  this  month,  a  novel  ar- 
rangement has  been  entered  into  by  which  the  same 
prime  movers  are  used  for  both  purpi>ses.  These  are 
-;cain  tiirliiru'^  ifircct  d >rmectcd  to  fmth  centrifugal 
pumps  and  electric  generators.  As  a  general  proposi- 
tion, while  the  generators  aie  under  service,  furnishing 
power  to  the  motors  on  the  propeller  i,h;ifts,  nn  |>,,'.\i  r 
is  required  for  the  pumps,  and  the  impellers  nm  idle, 
with  very  little  loss  by  friction.  On  the  other  hand, 
while  the  boat  is  fighting  a  fire,  and  the  pumps  are  in 
full  service,  the  propellers  are  normally  at  rest,  and,  as 
their  motors  are  not  drawing  current  from  the  gener- 
ators, the  latter  run  idle,  again  with  very  little  friction. 
So  we  have  a  set  of  machmery  thoroughly  well  adapted 
to  the  particular  purpose,  and  which  may  on  emer- 
gency be  used  momentarily  for  both  propelling  and 
pumpii^  at  the  same  time.  The  flexibility  of  such  a 
system  is  very  great,  because  of  llic  cn-.c  nf  contml 
from  tiie  pilot  house  of  the  main  propulsive  elements, 
without  the  necessity  of  transmitting  orders  through 
the  engine  foom. 


Continental  Passenjer  Traffic. 

f)nce  nuire  the  oft-repeated  rumor  is  afoot  to  the 
effect  that  the  Cunard  Steamship  Company  is  al>out  to. 
seek  .'iti  .iiniiing  in  the  channel,  in  order  tO  compete 
with  other  lines  in  the  continental  pMsenger  tn^, 
which  Is  said  to  be  the  "cream"  of  the  whole  Atlantic 
business.  The  tu  vv  rr'nirt.  whicli  is  ilTioi.ilU'  ik-iiied, 
is  to  the  effect  that,  wiU>out  abandoning  Liverpool  as 
a  terminus.  Queenstown  is  to  be  dropped  and  stops  at 
riyniM\iili  nnd  riiertxnirg  substituted.  The  I'lyn-:.  ■ntli 
stop  would  expedite  the  carriage  of  the  mails  between 
New  York  and  London,  while  that  at  Cherbourg  twouM 
tap  llie  continent  and  provide  ready  access  to  Paris  and 
the  tourist  resorts  of  the  north  of  Europe. 

If  such  a  change  is  made,  the  ea.stern  end  of  the 
Cunard  route  doubles  back  on  itself,  Cherbourg  beitig 
aljout  t8o  nautical  miles  to  the  cast  of  the  Scilly 
Islands,  where  tlu-  tr.rn  up  to  Liverpool  would  be 
made.  This  would  involve  so  much  in  the  way  of 
delay  for  the  fast  steamers  makitig  it  as  to  amoont  to 
a  [Kisitive  nuisance.  The  i>lt;il  method  of  attacking 
the  problem  would  seem  to  be  that  adopted  by  the 
White  Star  Line,  which,  without  abandonmg  Liver- 
pool, has  a  --iTviii'  iM  vli.inm  1  ]>f>rts  as  wel!,  tlii^  tatter 
service  being  distinct  from  that  to  Liverpool,  and  no 
steamer  malni^  both  "termini,"  so  to  speak,  on  any  one 
trip,  T!r-<;  tnvolv<-«  n  Inrcrr  fliTf  nf  vr-J-'cls  than  would 
fic  n  in;irt  'l  for  tlie  single  service,  but  the  Cunard  Com- 
paii  v  has  such  a  fleet  already  in  being,  and  could  readily 
institute  such  a  change. 
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ProKTCM  of  Nav«l  Vessels. 

The  Bureau  of  Omstruclion  and  Repair,  Navy  Uepartment, 
reports  the  following  percentages  of  completion  of  vessels  for 
the  United  States  Navy: 
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by  6>i  inches  by  10  inch*'*  hifih:  for  the  larger  *hv,  127  hy  Kj 
inches  by  g6>^  inches  high.  Tho  wrightt  iiK-rca>e  succes- 
sively from  I'i  to  220  cwl. 


ENGINEERING  SPECIALTIES. 


A  Rotary  IVcssurc  Blower. 

A  device  placed  on  the  market  by  the  Itaker  Blower  Kngi- 
neering  Company,  Stanley  street.  Sheflield,  is  designed  for  the 
moving  of  healed  air  and  gases,  and  is  supplied  with  outlet 
delivery  on  dthcr  side,  as  viewed  from  the  driving  pulley. 


A  Reverdble  Staybolt  Chuck. 

It  frc<)urntly  happens  when  running  in  a  stay-bolt  that  the 
bolt  will  stick  anil  slop  and  must  be  liacked  out  part  way  in 
iirdcr  to  gel  a  fresh  start.  The  reversible  stay-bolt  chuck 
manufactured  by  the  Cleveland  Pneumatic  Tool  Company, 
Cleveland.  Ohio,  is  designed  to  be  operated  in  cither  direc- 
tion at  will.  The  necessary  grip  on  the  bolt  is  obtained  by  a 
loose  roller,  which  changes  its  fulcrum  automatically,  and 
wedges  the  boll  fa^l  against  the  two  stationary  dogs.  When 
the  motor  to  which  the  chuck  \s  attached  is  reversed,  the  roller 
of  the  chuck  releases  its  holil  and  moves  to  the  opposite  side, 
when  it  again  grips  the  boll  fast.  This  chuck  is  designed  to 
drive  stay-bolts  from  I4  to  it^  inches  in  diameter.  It  can 
Ik*  applied  directly  to  standard  bolts,  without  the  necessity  of 
s<|uaritig  the  ends. 


CLKVtl.«XI>  ■KVttlllLB 
STAVKILT  CMl'lK. 


I 

These  blowers  arc  said  to  be  simple  and  not  liable  to  get  out 
of  order,  having  no  sliding  vanes  or  pistons  working  under 
pressure  internally,  and,  therefore,  subjecl  to  wear  and  tear. 
A  great  volume  of  air  is  passed  at  a  low  speed.  All  the  work- 
ing parts  requiring  attention  and  lubrication  are  external. 
The  internal  arrangements  can  be  seen  by  removing  the  top 
cover,  without  disturbing  either  inlei  or  outlet  connection. 

The  internal  parts  do  not  move  in  absolute  contact,  but  arc 
so  clos«  as  to  he  practically  tight.  This  results  in  confining 
the  wear  10  the  journals  and  gear,  where  ample  surfaces  are 
provided,  all  adjustable  from  the  outside.  The  shafts  arc 
large  in  diameter  and  have  adjustable  stuffing  boxes,  whilr 
the  revolving  drums  are  carefully  balanced. 

The  blowers  arc  listed  in  regular  sizes  rated  from  3,000  to 
780.000  cubic  feel  of  air  per  hour  against  a  head  of  6  inches 
of  water.  The  rer|uirements  vary  from  \  :  to  2.^  horsepower 
at  respectively  yoo  and  lyo  revolutions  per  minute.  The 
approximate  over-all  dimensioni  for  the  smaller  size  are  i8 


The  Relllv  Muliicoil  I'ced  >Vntcr  Hcntcr. 
The  matter  of  feed-water  healing  on  shipboard  is  a  most 
important  detail,  for  as  much  as  28  percent  of  the  total  work 
of  making  steam  is  generally  devoted  to  raising  the  tempera- 
ture of  the  water  up  to  the  boiling  point.  If  the  water  could 
be  fed  to  the  boilers  at  the  temperature  at  which  steam  is 
made,  the  steaming  capacity  of  the  boiler  could  be  increased 
by  just  about  this  percentage.  If  also  a  part  of  this  work 
of  heating  the  water  can  be  done  by  the  use  of  exhaust  steam 
that  woulil  olhcTwise  Ikt  wasted  and  merely  thrown  into  the 
condenser,  re«]uiring  more  work  to  condense  it,  besides  losing 
all  of  the  valuable  heat  stored  up  in  it,  the  feed-water  heater 
is  justified.' 
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the  Reilly  multicoil  fccd-waler  beater,  which  bas  recently  Up 

(lefRone  decided  improvemetit  in  economy  and  weight.  The 
tinion  joint  connection  between  eaiii  loripfr  h-\iting  ctil  and 
the  lop  and  bottom  headers  th<-  li.  at.  i  li.is  viccn  improved 
in  t>ii'J  or  two  iliO:i;l-.,  aini  ilio  flo.:'r  cirj.tnicf.fiii  lio<ti 
changed  from  the  old  method  ol  bolting  ihe  oa  t  irnj  door 
frame  10  the  *hell  to  a  more  modern  racthod  of  llariK-ing  out 
the  fhcll  itself  into  a  kind  of  nozzle,  and  riveting  to  this  noz- 
zle a  welded  angle  i:>Jii  collar,  which  makes  a  seat  for  a  light 
door  of  pressed  steel  pkte.  This  construction  i»  very  light, 
and  is  •  most  neat  and  workmanlike  job. 

Tlie  bonders  have  gone  deeply  into  the  subject  of  the  econ- 
omy of  feed-water  healing  and  iu  relation  to  modem  power 
plants,  both  scientifically  and  practically.  From  tlK  data  that 
they  have  compiled  in  their  experiments  and  in  tildr  tuarine 
experience,  thuv  a  .-i  ri  ili.ii  a  K^  ill.  n.ulticoii  heater  will  pay 
for  itself  un<5<-r  cc-:ioial  i . .rl(lL■.^lll^  in  .iliout  forty-one  working 
days,  and  nitor  tlinl  all  tin  s.o.  iiit;  m  fuol,  as  well  as  the  sav- 
ing in  boiler  repairs  due  to  feeding  hot  water  instead  of  cool 
water  to  die  boilen,  is  net  profit 


TECHNICAL  PUBUCATIONS. 


Uetinitions  in  Navigation  and  Nautical  Astroaomy.  By 
I"  r.r  ivo'  Sloiw.ll.  Size.  hy  7'A  inches.  Pages,  107, 
i  igures,  96.  Philadelphia,  igp8:  J.  B.  Lipuiacott  Company. 
Pnce,  &us;  and  London,  Charles  Griffin  «  Conqtasty,  Ltd. 

This  woik  gives  apaeial  cosnMentkm  to  smdtnti  desiring 
to  present  themseTve*  for  examinations  for  a  marine  oflicer's 

n  riifl.  ati-  Tt  i«  ilMiIcd  into  three  parts,  dealing  respective^ 
with  deliiiiti  ons.  instruments  and  miscellaneous  items,  and  i» 
followed  bv  an  index.  IFnder  definition?  .irc  ;rikcn  up 
spheres  and  angles,  general  considerations  cf  iLivipatio;..  in- 
cluding departure;  grrat  circle  sailing;  di-viaiion  of  the 
compass;  leeway,  eic-  I'nder  nautical  astronomy  arc  defini- 
tions of  such  terms  as  attitude,  zenith  distance,  azimuth 
eqninocttal,  ecliptic  and  right  ascension.  Time  is  next  given 
consideration,  wbfle  charts  arc  given  showing  Ifaiea  of  mag* 
nctie  variation  and  magnetic  dip. 

Under  the  head  of  btstrmnenlB  are  ahown  tile  mailniei's 
compass,  chronometer,  sextan^  the  nse  of  the  vender,  aouad- 
ing  machine,  patent  log,  barometer  and  thermometer.  The 
mi'^rollancoais  ^n  ri-ii  ;;i'.TS  taMc'^  o.f  wcichts  aiyl  nica-^urcs, 
and  rules  for  sjiitiiiig  artai  and  volnmo-s  of  hi:iir<-<;  of  various 
shapes. 

Beeson's  Marine  Directory  of  th«  Northwestern  Lakoa. 

Size,  6:^4  by  g<4  itiohes.  Pages.  272  Illustrations.  6&  Chicago, 
1908:    Harv-ey  C.  Beeson     Price.      00  fft>. 

Till',  i-^  til''  twciily  ■"fC'irrl  year  of  piili'.i^ ation  ')f  n  directory 
of  all  the  steam  and  saiiiiiK  vessels  on  the  Great  i-akes,  in- 
cluding holh  American  and  Canadian  craft.  Under  separate 
headings  are  the  iron  ore  carriers,  lumber  vessels  and  particu- 
lars of  boilers  and  machinery  of  the  steam  ve.sseb  on  the 
lakes,  Stadstica  are  given  showing  tlie  tra4k  throtqlh  the 
Sanit  Strinta  Marie  canals,  and  notes  coverfng  the  vartons 
•tcatnlioat  and  traaaportatkjn  lines  on  the  lakes.  The  illustra- 
tioas  are  noMly  half-tones,  representiiig  subjects  peculiar  not 
only  to  the  lakes  but  also  to  the  ocean,  includinLi  ^lavsenKcr 
■nd  freight  steamers,  steam  and  sailing  vessels,  lake,  <irraji, 
f  .aif.^isT  and  river  craft,  motor  boats.  yarhi  =  ,  iiiarliinrry 
arrl  ,1  r  L^rrfiir  of  vessels,  interesting  principally  from  the 
point  o.f  view  if  tin  1;  ,'iiitiquity  or  oddity  of  design. 

The  main  :i.-\v  fcaiuro  lhi«  year  is  a  descriptive  list  of  all 
Ihe  ,\me-i  an  po-ts  on  the  Great  I^kcs.  with  deiailB  of  | 
laiion.  commerce  and  oth-r  !?cm<  of  interest. 

Hydraulics.  Vol.  II.  The  Resistance  end  Propulaioitnf 
mpt.   By  S.  Dunkerley,  D.  Sc.   Siae,  ^  by  m^Sm. 


Pages,  353.  Figures,  115.  London  and  New  York,  1908: 
Longmans.  Green  &  Company.  Price.  10/6  net  and  ^3.00. 

The  first  volume  dealt  with  hydraulic  machinery.  This  sec- 
ond one  is  dividiol  i::;o  six  cha].'!.-..  foinowcd  hy  a  complete 
index.  These  clia}»ttr»  deal  respectively  with  stream  lines, 
waves,  the  eddy,  skin  and  wave-making  resistance  of  ships, 
wave-making  resistance,  trials  on  full-sized  thips,  and 
tdr.  ritical  -  11  MiK  ralions  affecting  the  propulsion  of  shqn. 
The  tirst  chapter  takes  up  the  subject  from  a  theoretical  point 
of  view,  with  the  aid  of  the  calculus.  It  is  followied  Igr  a 
chapter  dealing  with  waves  in  both  deep  and  shallow 
and  inchiding  waves  of  traoalation,  OKiltating 
waves,  etc  The  trochoMal  wave  system  is  given  r« 
spiM^  and  the  subject  of  the  velocity  of  propagation  Is  dealt 
with  at  aonw  lenglth.  The  resistance,  due  to  eddies  and 
waves,  forms  the  subject  of  a  chapter  in  which  Froudc's 
cla.ssic  expcrimenlt  art       001  prominent  plaoe. 

In  the  fifth  cha|itcr  the  law.  o.f  o.:.niparis.-.ii  are  taken  up, 
sh.i.vmt..  •lo-  nlati.in  ',.L-i\^eo:i  si/i.-s  anil  .o.r responding  speeds 
aiisl  iiie  uuihod  oi  passing  iiom  one  size  to  another,  or  one 
speed  to  another,  in  calculations.  Under  theoretical  con- 
siderations  appears  a  discussion  of  types  of  propellers,  includ- 
ing the  Jet  propeller,  paddle  wheel  and  screw  propeller.  The 
first  two  are  given  the  usual  brief  atUntkni,  while  iho  tUfd 
naturally  occupies  the  bulk  of  the  ^vier*  Among  other 
things  discussed  are  the  effect  of  the  iMdmasa  of  Made  and 
methods  of  testing  model  propellers,  either  wiA  or  wMioM 
an  attendant  hnU.  The  Admiralty  method  of  designing  screw 
propelloa  is  onttined,  while  the  end  of  the  chapter  is  con- 
cerned with  a  discussi..n  of  sneli  a'onorm.il  phenomena  as 
caviUtion  and  the  rapid  rotation  of  propellers  in  heated 
water. 

Th«  SUde  Rule— A  Practical  Manual.  By  Charles  N.  Pick- 
jvortk  Pages.  115  +  xvi.  Figures  3a  Size,  5  by  7  inches. 
New  York.  19^-  D.  Van  Ng««nd"'c6nv«iV.  Prfce.^ 
net.  London :  WhittaksT  ft  Co,,  and  lianehester,  Burnett  ft 

Co..  Ltd.   Price.  2/6. 

This  is  the  eleventh  edition  of  a  work  dealing  with  the  use 
of  a  calculating  rule,  and  takes  up  in  consklerable  detail  the 
methods  of  procedure  in  making  coropuatloaa  hf  tM*  Matt 
Nearly  all  of  the  volume  is  devoted  to  the  nsoal  type  nf 
slide  rule,  being  that  in  die  form  of  a  mler  10  inches  tong. 
Special  types  of  rtiles,  however,  are  given  at  the  end  of  the 
yolnue:  die  Fhlfer  spiral  nilc,  the  Thaeher  cage-type  calculat- 
ing  Nialnnnent  tWd  a  number  of  circular  calculators  of  the 
»i*e  aad  form  of  a  watch  being  here  described.  Numerous 
examples  arc  given,  with  eavlanatkws  in  detail  of  the  ncdiad 
of  obtaining  results. 

Board  of  Trade  Arithmetic  for  Pirst-CIass  EacinMrs. 
Bv  Hur  \pung»«i.  F^es.  loR  Figures,  i»  SbcT^^  by 
r.'Khes   Glaagow,  igoB:  James  Unnro  ft 'cT  Pik^.^i!S 

and  $1.00. 

I  he-  work  consists  of  a  series  of  axileen  p,ii>erS  Of  < 

asked  at  Rrat,!  if  Trade  examinatkMia  for  _ 
Koenses.  Ea  h  j  aper  consists  of  a  conftdmble  oitniber  of 
4nestion«,  and  is  followed  in  the  aeoood  portion  «f  the  work 
if  nnswert  to  these  ^naHans.  The  questions  cover  compu- 
tatlmiaand  explanations  of  various  boiler  calculations,  size  of 
coal  hnnken,  coal  consumption,  propeller  data,  engine  horse- 
power and  elementary  navigatiot.  tie  iries  a  I.tkc  niin:f>rr  of 
questions  of  a  general  arithmelual  natut.-.  and  dealing 
largely  with  marine  engineering  subj. ,  is 

In  the  preface  it  is  pointed  out  that  the  carrying  out  of 
refills  i„  a  large  number  of  decimal  places  is  not  u^u.ally 
called  for  and  stress  is  laid  upon  the  importance  of  carefol- 
n-..s  ,n  ,h.  .,,.ps  u  ,oiinK  up  to  the  result  rather  than  too  much 
refinement  in  the  result  itself. 


--^^  ———J  for  the  Use  of  ^  Mercantile  Marine.  By 
opt  W.  G.  Rngg.  Pages,  a&  Figures,  9  (four  in  oolars). 
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Size.  4>/>  by  6  inches.  Glasgow,  19)8:  Jane*  llwiro  ft  Cb. 
Price,  i/-  net  anil  .?o  tents. 

This  little  pixkrt  manual  is  the  ^ec•)nlt  edition  of  a  *ork 
gMng  inMrncUons  in  the  makiaf  of  signals  with  flaK«  l>y 
mcana  of  ^ting  than  out,  or  of  sending  messaged  by  codes. 
The  use  of  the  semaphore  fixed  to  a  mast  or  in  the  »hape 
of  a  man  wlA  flacs  is  taken  up^  thia  beioK  faaicd  lavelr  on 
the  Morse  code.  A  number  of  apedal  aigna  and  iiietiiods  of 
Hashing  signals  by  lifthis  arc  abo  mentioned.  The  interna- 
tional code  of  alphalu'tical  and  special  onc-flaK.  two,  three  and 
four-flag  signals  is  illustrated  in  color*  (while,  black,  red, 
hhiB  and  yellow). 

Consular  Requirements  for  Exporters  and  Shippers.  By 
James  Shaw  Xowery.  Si^e,  5  by  7!  i  inches.  I'aKes,  K4.  Glas- 
gow, 1908:    Janics  Munro  &  Co.    Price,  j/6  net;    75  cents. 

This  liltlc  book  includes  copies  of  all  forms  of  consular 
invoicei,  with  some  useful  hints  as  to  drawing  out  bill*  of 
biding  and  other  docimcnts  necessary  in  the  !.hii>t»it.K  trade. 
As  etrery  ^tipper  imowa,  or  dMuld  know,  aHentioo  10  details 
is  very  essential,  especially  with  regard  to  consular  require- 
tnenH  inposcd  1^  various  foreign  countries,  which  often  in- 
volves the  perusal  of  lengthy  documents.  The  author  of  (hia 
lio.  k  admirably  sets  out  the  gist  of  these  in  a  ooncisc 
and  methodical  form,  which  iiiakc!>  it  au  almost  indispenaable 
worli  to  anyone  engaged  in  expof  t  trade. 


QUERIES  AND  ANSWERS. 

Questions  ccntrrmug  marime  tnghutrUtg  tnfl  be  muwtred 

hy  llie  Editor  in  this  column.   Eoeh  fOmHtKNIMljaN  M«Jf  hear 

the  Hjmc  and  address  of  Ike  turiter. 

Q.  410.— It  bos  Ircqucnily  tirrn  ••.wncd  Unltrd  SUIe>  liattU- 

KhtM  malce  t^'•i^  (rlrt!  «prf<ti  on  «  very  light  diftpJarcrairnt.  !s  ths* 
liCDtcr  in  pi  iiii.'ilinn  than  i*  tKe  cair  in  i>tK«r  navies?  }.  I'. 

A. — Each  navy  has  a  separate  method  of  »efi:>;  nqnin-- 

ments  in  this  connection,  but  the  geii-.  r  .il  n-  nlu  are  not  1,  i  ry 

discordant,   Figure*  which  have  been  put  into  oar  possession, 

but  which  we  cannot  guarantee,  show  weights  of  the  various 

items  making  up  the  displacement  at  normal  load  of  the 

Ntbrotka,  Coniivclicut  and  Michigan  of  the  United  Slates 

navy,  and  the  Dreadtumghl  of  the  British  navy.  The  full-load 

diqilaoemcma  for  flic  three  American  ships  are  also  given. 

with  an  estlmale  for  tihe  Drtadtmtgkt,  which  will  he  dixusicd 

later: 

t—Cm»HeeHeitl—>  t  UieUam 
NorauL  PuiiLoad.  Normal,  nil  Load. 
Hun  and  Ultinga*..  7,434       7414       7a(<o  7,4^ 

Armor  5^992       3^9       4.047  4047 

flattery  auH  ami  ion  1.3  j9       1.536       i.tifi  1.300(a) 

Machinery    1.300        1,500        1,577  1,577 

Feed  water   66  too  66  too 

Coal    900        2,27s  900  2.300 

Equip'!  and  atmrcst.   769  803  914(8) 

16,000  17.666  16.0U0  17.617 
 .V rli raska  v  >  Drcadnoit g lit  , 

Normal.  Full  Load.  Normal.  Full  Ix)ad. 

Hull  and  fittings*..  6,655  6,955  £>.9j5 

Armor  3.771  3^71  4.100  4,100 

Battery  and  amHiott.  Mij  1417  a!,MD  auggoCb) 

Madb'ry  and  water.  1,8130  ijjsa  ^190  3,i9o(b) 

Coal                     900  IJ75  goo  2,700 

Eqttip't  and  stweat-    S79  ^46  8as  &>5(1>) 

14^948        tfi.o^         T7.90O  19700 
The  items  marked  (a)  li:ivr  l.<cn  closely  eslinialed.  The 
items  marked  (b)  have  been  here  assumed  to  ttndergo  no 
change  between  normal  loiid  and  full  load  of  the  veMel. 


t  iacluiss  CfMr  aad 


This  assumption  is  probably  not  correct,  We  have  been  in- 
formed by  an  English  contemporary  thai  with  a  complete 
outfit  and  full  toad  on  board,  the  Dreoinoughi  was  reeenlly 
noticed  drawing  31  feet  6  inches,  in  place  of  the  lefendary 
a6  feet  6  ittchcs.  The  dilTorcnce^ 

waterpiane  area  of  0175,  wnmhl  ataoant  to  about  4,200  tons  In 
displacement,  and  would  make  the  full-load  displacement  of 

ihe  Driadnfiuflht  iJ.luO  Ions.  This  is  probably  too  high  .in 
estiniale,  and  we  are  unable  to  verify  it.  On  the  other  hand, 
it  is  a  fact  that  Ihe  Ctn.i;.  r/  <  h;  .  h  starting  from  Hampton 
Roads  for  the  Pacific,  was  very  iitaniy  laden  with  an  immense 
amount  of  stores,  etc.,  and  uncjuesiioiiably  displaced  more  than 
the  l7.tVi6  tons  with  which  she  is  creililed  at  full  load.  The 
f.nl   ri-niaiiis,  however,  that  pr.vlice.  as  between  the  tWO 

iiavii-«  mentioned,  is  not  veiy  different  in  actual  working  out, 
1  hough  it  may  appear  to  he  on  paper. 

Some  comment  may  be  occasioned  by  the  fact  tiiat  llie 
Dreadnoughts  hatlery  appears  disproportionately  heavier  than 
that  of  the  Mitliigm.  while  the  Dreadnousfttt  carries  ten  ta- 
inch  guns  to  the  Michigan  s  eight  This  is  due  to  the  fact 
tliat  it  is  British  practice  to  include  in  such  slalements  of 
weight  of  battery  and  ammunition  the  weight  also  of  all 
armor  protecting  the  I.,\tti 1  lii^  hkIiuI.;';  the  vM-ivlii  of 
turret  armor  and  barbettt  .1:  m  )r  I  nii  r  i)icic  h.  atlisig.^  sit  also 
included  the  motors  arid  t  .1  :\r  .irv  nuiiliances  for  oper- 
ating (he  turrets,  guns  and  ammunition  hoisi..  «bich  in  Ameri- 
can practice  are  included  under  cquipmciil  Tli.  m  it 
armor  in  the  Drradnovght  includes  merely  vertical  armor  for 
the  protection  of  the  hull  the  flotation  and  the  .stability  In 
the  case  of  the  .American  vessels  this  includes  all  armor  .of 
every  description  f  except  protective  dedc)  es  wdl  as  backing, 
txilti  and  cellulose. 

Q.  <14  — I  •  mntor  Ixjat  21  trtx  long.  S  (mi  <  iiithe!  beam  and 

wriRhinf  iihoiH  l.lCi)  (wuml?,  Tltcrc  is  a  twocylinitrr  two-cv(1«  cnctoe 
of  hornpowcf,  driving  •  IS-ir.cli  d>.ninrtcr  propeller  at  "TSS  MVOhi- 
tionn  p«r  minute.  Th«  area  of  htailr  it  abuat  ZXt  s<iuare  inches;  WMI 
i«  Ihe  proper  pitch  for  a  kpeed  of  *^  10  g  milct  per  hour? 

2.  -What  liar>cpoirar  ml4  tc  mcssssty  M,4ri*e  a  M^iiidi  praixDer 
10  net  >pe«li  of  H  nd  U  waSxm  m  hour  rfsaeetiTcly,  widi  ni«  nm* 
data  Of  aNoTc  ? 

S,— What  n  llie  pilch  of  a  jirnpellrr,  diameter  16^4  inchen  and  run- 
ning St")  revoIuti..ni  per  minute  with  a  S  li<>t»cjK>*er  engine,  to  ant 
10  or  ].'  miln  an  hour  »ilh  Ihe  above  l>PM?  R,  J.  N. 

There  are  two  or  three  discordant  features  involved 
in  these  questions,  but  wc  will 'answer  wriafim  and  discuss 
later. 

On  page  13S  of  DuratMfa  "Motor  Boat*"  is  a  formula  for 
tiw  pilch  of  a  propeller  lo  accompany  a  given  speed  and 
of  revolutions  at  an  a>«umed  slip^  This  formula  is: 

t.osft  /  ' 
P-   

.V  (i  —  J) 

where  /'  is  the  pitch  in  inches;  I'  is  the  Speed  in  miles;  N  is 
the  number  of  revolutions  per  minute;  and  1  is  the  apparent 
slip  of  the  propeller.  Aasaiuiug  in  this  case  a  slip  of  as  per* 
cent  and  a  speed  of  8  miles  per  hour,  we  iind  the  pitch  figures 
out  at  i5>S  inches. 

i.  On  page  125  of  Ihe  <amc  book  is  a  formula  for  powering 

muloT  boats,  as  follows: 

A  B 

H  =  

K 

where  Aitti  function  of  the  weight  of  the  boat  (representing 
die  two-tbiids  power  of  the  number  of  thousands  of  pounds 
in  this  weight)  ;  B  is  the  cube  of  the  sjifrd  in  miles  per  hour, 
and  #f  is  a  coeflieient  used  for  <Ie^ii;iiin>:  and  similar  to  the 
" Adniiraltv  coeflleieiil  "  In  the  lir'^t  c.t.e  mentioned,  at  S 
miles  per  hour,  this  coefticieiu  figured  out  .is  121.  a  very  low 
result.  If  we  trse  this  same  figure  for  the  answer  of  the 
second  ijuesli..!!.  wc  hiid  that  the  horsepower  figures  out  aa 
8.ft  for  a  spei  il  of  10  miles' per  hour 

J.  Using  ihe  formula  last  above  given,  wc  find  (hat  for  la 
miles  per  hour  the  Admiralty  ooeffieicnt.ia  aoi,  which  ought 
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easfly  to  be  attaitinl  in  a  boat  of  this  sixe.  The  pilch,  figured 
on  a  l>a'<i>  <>)  U  niilo  per  hour,  and  SO  appWCBt  (lip  of  315 per- 
cent, is  l\nmil  ki  be  si'/s  inchis. 

Fwr  a  boat  of  this  size  with  apiiartntly  spicUv  lines  ttho 
rflalion  lielween  weight,  length  and  beam  indicates  this)  it 
ought  to  t>c  po!>siblc  to  reach  a  cocfhcient  of  upwards  of  200 
at  12  miles  per  hour,  and  probably  no  less  than  550  at  8  miles 
per  hour.  In  the  latter  case  it  would  tppour  that  the  speed 
might  be  reached  with  under  2  horMpowcr,  provided  tiie 
praiwlkr  was  properly  soiled  to  the  eo^iM.  As  to  the  dif- 
ferent diameters  of  propeileri)  this  fan  leneral  wotdd  not  affect 
the  praUcm  imlcss  we  reached  so  great  a  dianeter  as  to  ex- 
pend a  large  part  of  the  power  in  churning  up  the  woler  (the 
pilch  ratio  in  thi.'«  case  being  small) ;  or  unless  tlie  diameter 
is  si>  Miiall  Ilut  it  is  diflicult  to  obtain  sufficient  blade  area  to 
prciDt  \hv  'iccurrence  of  cavitation  at  high  speeds.  This 
v\i'ii'(l  appear  not  U<  he  rcachid  iti  llie  present  ca^e,  because, 
assuming  two  blades,  «c  have  a  total  of  4<).8  Mjuare  inches 
(apparently  developed  area).  Imm  which  we  may  conclude 
that  the  projected  area  is  in  the  neighborhoixl  of  j8  square 
iticiies.  At  12  miles  per  hour  and  9  horsepow  er,  and  a  propul- 
sive coefficient  atsnmed  at  48  percent,  we  find  that  the  total 
thmit  is  about  13s  poonds,  which  would  give  us  a  thrust  per 
sqnare  indi  of  a  little  more  than  3H  pounds.  Cavitation  doa 
not  osuaNr  begin  at  a  thnnt  of  len  than  II  pounds  per 
square  inch. 

Q.  flS^-  If  wsin  filtrrMl  throunh  alum,  snch  h  Is  aard  tar  cilr 
fillrrinir  pUnn.  wire  (ni  occasirniil'v  tn  m.irir.e  Iwn'IpTt.  -AT'n*  wrtiiM 
be  the  i-!T.-..  1-  .1     I  \S 

.■\. — If  tlurc  !^  liiily  a  '.cry  ^niall  pcrcciuai;e  ahini  in  the 
water,  simply  ciiMU^;h  I<i  ci>agiil;itc  llic  niiiicral;.  in  sii^jien- 
SH'M.  that  they  prccipitatoi.l  pr^jniptly.  and  this  iv  um-iI  in 
coiij iiTiclii in  with  ■■lie  nr  twi>  mlur  clieniicaK,  tlicri'  wimlil  be 
no  v">'"''''lc  harm  lu  the  metal  parts.  If  there  is  a  strong 
soliiiinii  of  alum  in  the  water  at  all  times,  however,  it  would 
not  be  sttiuble  for  a  feed  water. 

The  tendency  of  alum  is  to  combme  with  scale- forming 
aolids  into  an  exceplianally  faord  maw.  Scale  consisting  oi 
cnldimi'flBlphate.  caldam^arhonate  and  magnesia  beoomca  as 
hard  as  flhit,  and  resists  chemical  reaction  to  a  great  extent 
The  whole  thing  hinges,  therefore,  on  the  perceniatce  of  alinn 

in  the  water,  ami  how  often  it  is  injceU.I  V   B.  B, 

O.  4ttf.~\Vbiit  is  the  simplest  method  of  ubiaininc  the  pitch  of  a 
pnptUtit  R.  A.  W. 

A.— A  metliod  wUch  is  simpk  and  in  quite  general  use 
eaoaiata  mer^  in  findinf  the  ditlanee  f kmb  the  center  trf  the 
bore  to  that  section  of  the  Made  which  Is  at  an  angle  of  45 

dirgrccs  from  the  axis  of  the  bore,  This  ilistance  is  the  radius 
of  a  circle  whose  circumferem-e  is  etiual  lu  the  pitch,  hence 
the  pitch  is  easily  figured. 


The  method  pursued  is  to  lay  the  wheel  on  any  flat  surface, 

with  the  axis  ircr|ieii<liciilar  to  thi;  -surface,  and  l.H-aie  the 
require<l  scctiun  the  hladc  with  a  45-<le>;ree  iriai.ijle  1  he 
distance  tv>\u  the  axis  may  then  be  ca^itv  nieaMtreil  .should 
tile  shaft  be  in  lite  propeller,  it  may  be  laid  ilo'.wi  with  the 
shaft  parallel  to  tlx-  taMi-,  takinK  enre  that  tin  e^iil.  r  lini;  of 
the  blade  is  also  (larailel  to  the  table,  and  the  same  course 
pursued.   

SELECTED  MARINE  PATENTS. 

Tfif  publieation  in  Ibis  coiumn  of  a  palenl  sfeciAratioH  does 
tut  nrcessarily  iiu/ily  editorial  commcndiititin 

American  patents  compiled  bv  Delbcrt  H.  Decker,  Esq.,  rcg- 
^tcred  patent  attorney,  Loan  ft  Trust  Building.  Wasbingtan, 

sHT,"7i     ^I'RRFT  riR  SIMitAK  \'i:.SSi;!-.    rn.\lil.i:s  I)  T)OX 
FOKIi.  St  \l:i;KI..\.\|i, 
Cioim- — In  a  turret  vessel  the  combiualion  of  a  hull,  a  turret  forminc 


the  upper  port  of  the  >  «n.1  mernlnj  into  the  btall,  dacklinms  e«- 

tendiitK  across  the  turret,  n  double  liottora  at  tJic  bottom  irf  the  hull, 
narrow  internal  frames  exlendina  from  the  d«k  beam  lo  tlK  double 
bottom,  leaving  an  iinaMructrd  Mace  from  aide  to  aide  between  the 
(ranea,  larae  (uaaet  plates  cxtcndus  (ram  tbt  (raaea  to  lb*  d«fc  M 
latcrv^  ia  tbaae  nntiaiia  af  die  ««atB|  wbcfe.lkc  Inml  Bwnin  iata 
■he  1miO«  and  miiII  knee  ^lataa  unit  big  Ibc  intmal  fnaaa  la  nw 
ihnAle  boMom.  One  claim. 

I"I7.15«.  PROP)  ;,l  I  K  V. HEEL,  LOUIS  J.  H  VdSb,  MENASHA, 
WI.S. 

Abstract. — The  invcntinn  rL-!ate«  to  iroprovemcnts  in  propeller  wheels, 
in  wliich  thcT  arc  two  iirmlar  bladts,  which  comirjcncc  at  the  foT^ard 

rfSit   of    il»r    tnill    n(    thr    wlircl    ^ilh    .1    Mn.!!:    Wl.lth.  WxliTl    nut    1r,    |  Hc 

<l(^Mrr<t  widlti,  a;l<l  nisUi-  ;i  'wtvl  iiI.itiK  llir  (.nts  ni  in-  Vi.df  i.f  :i  ttr^te, 
the  working;  ^iiic*  of  the  td.l.lrt,  *t:rn  thr   tj.i.il  .1  IS  i[.l.l'.ril  is 

fCoinR  forward.  L.rinii  tuneavrd  to  a  smaH  tk>'rn  .  1  ii-:  □'rcvt^  "f  Ihc 
iMtt'<<>^cnu  Ttt  Htr  l<i  I't'iitiue  a  wheel  that  is  caikablc  of  pruduone  iticat 

.;,r,'<i  ..tun  fnin;,i,,r.!  t.ith  atb«»  «f  iisiUaf  aiaM«tcr_ Mid  aiHDMr  «< 

v  .iuiM.nt.  ar.'i  m.c  ti'..ii  :t  .ida|aed  Mr  mamng  in 

w'i-e<is  abound.   Unc  claira. 


hl"\  ICK 


VOK  SHtPSw 


WILUAM 


S8;.<8S.    I'Kon- i.i.r  r, 

UIVIS.  LtlNlKiN.  K  1 

(  I'uiMi  I, — ,\  (x.iiM  ilitiv-  <!.  vui  i^tT  ^lni.«  compfisinti  a  hn*%  or  hub 
li;i\M!p  tilnilr-'.  t.\'.\'.  fi!  wnuli  h.it  n  |.rfM^anitii  .1  n>t:iTV  hr.Ili.w  ea^inR 
at  tht  fr.,i;t  ot  %aitl  iiroixllcr.  and  tht  cKa?Ti!itr  of  .vl:ieli  i^  divjijid  into 
cominrtments,  inlet  ua-^sojccs  conneciing  ^ald  perforations  wab  said 
eoamartawotib  and  eaaaaw  taaapii  f  real  tuM  caawartiacmt  M  tb*  rear 
of  iirid  bees  •r  Inih.  Three  ehMM. 

M.TSI.  (REISSim,  MARINE  NAVIfiATlON.  SIDNEV  A, 
REEVE,  NEW  ilAVEN.  CONSv  ASSIGNOR  TO  \vn.LI.\M  M.  AND 
LARNEb  K.  MEACBXM.  CWCAGO. 

CMm  In  a  mNercmeeyaaeai  the  caiabinsliaa  with  a  body  er  *■» 
■el  fer  ToccMag  Ibr  pii*"'!''"      iaiA,  of  taelbiird 


conneeled  thereto  and  raonng  edfrwiac  Unaab  die  water  at  an  inelina. 
tion  lo  the  loniitudinal  borinnlal  KiM,  ia  a(*e  auaport  to  the  bodj  or 
vFHwl,  and  a  |ir<>peller  fer  imaarliai  If  aiJ  motion  le  the  ceavi 
 ledTiMp  '  -   "   ■  


anee.  uid  inctlnetf  lupoartina  iEmcs  ealdidiaf  bcl««  lb*  bottm  of  die 
body  or  the  naarL  a»  Uial  »ln  «m  wmwfum  ia  in  laQ^  Ihc  imtf 
ot  the  vessel  mar  be  Mfpaanea  cntiiclr  above  die  rariace  of  the  wMer. 

*n,,-r,  «  n  .  I.,tit»*, 

SN-,!>ra      lAIILK    THANSl'tiRTER.     UiH.N    R.  TEMl'ERLEY. 
;uS,  TEMf'ERI^Y  AND  WILLIAM  ALEXANDER,  LONDON. 
Ah*tnct^^)mt  end  of  Ihc  mwoiti^  caMc  it  coiled  co  tbc  draai  of 
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Simaun,  igoB. 


led  over  a  (upimri  ai  tin 

IrtI  free  to  run  rvr-r  llr 
n   thrn    led    a^  l  n<B    t'  I- 

tJli'hr.l  I.I  Ihr 


'111  port  ii  li 


'Tx\.]r  is  -i^aw-il  tlifiiugh  a  rfynamomcter 
nit  o:  ttK  -.;ian,  tnlt  rot  ittii  hrd  therrto,  t  _ 
ijlir.rt  -Ahrn  haultd  in  '-'J  paid  oi:t.  The  cable 
mi:  In  I.I  i;.a'iTriJ  and  alt.ichcd  ta  tlir  sup- 
1^1.-  ^.il.li  iiuiy  !.r  »*7iir.J  BTii.iml  ii  Hliravr  at- 
rrtiifiirvi  at  (lis*  t!ir  »(i.in  and  tlir  i-iitt  ittAilir.l 
lo  a  ftwiirid  windinc  motor,  by  mean*  of  Mhirh  the  citi-c  mas  be  haule-.l 
in  or  paid  i-m.  and  this  motion  utilized  for  raovinn  the  carriafie  t.i  and 
Iro.  the  cable  icrvinif  both  tu  aupp-art  and  lo  convey  the  load  'l  i*ciit>- 
five  claims. 

N.s-.Bs*    siiiw.   JOHN  II  ( .1  kki.sii.  luiSioN.  MASS 

Ciaim  2-— A  »<ow  haTing  a  itcll,  dumpins  door*  ccmtroUmg  the  exit 
Uwreiraiii.  >.-iti|.'ing  |Mt<iliau  ^tnHaf  lud  «U  mto  aeiaralc  aoD- 


partBcoUi  cIuiM  for  coolrolliu  Mid  domnnc  do«n  (ii4  niTtitioni, 
■feahi  located  en  diiuott  aide*  ol  aid  nU  iriA  wUck  aid  cUoa  are 


British  patrnis  compiled  by  Edwards  &  Co.,  chartered 
Datrnt  aftriiis  and  rnginccrii,  ChuKcijr  Lmw  Statioo  Cbnii- 

Dcrs.  London,  W.  C. 

B.  OOCKBURN,  BRBIIERBAVEM. 


tg.R».    SHIPS'  HULLS. 
GERMANY. 
ReUtc*  to  tbc  inn  .«f.  the  iflcrimu 


9t  dw 


triplr- 
liiftag 


•enw  rnncl^  and  txHieulatly  to  tkt  bouM  fraan  («r  Ife*  auni  Imm> 
Tht  ctMaar  «l  the  aclimt  at  tlwai  eat-cightb  of  dw  lca«lk  of  Ihc 
Ttatl  fraa  the  aflcr  iwrpcndinilar  ig  appraainalcljr  Hw  aae  ■ 


■enn.il  bilje  at  miiUbipt     Where  the  boMed  f  ratnei  run  Into  thr  nor- 

aal   form  of  fie   \enftel.   thr   cilfvr   (<   Iltade  l.n»-rl    lliall   M^iial.  b<inK.  at 

about  onc-elrventh  of  the  length  of  tbc  veasel  (root  aft,  alfout  the  aatne 
fa  4  tawflod^lora  M  Wlie  aaiitahipk  .  Tbc  linaa  Yjjyjgg^y*^  iwHl 


BMMria  thrMigb  di*  ccnliref^!?') 
U  raiaM  riigMly  lowardi  the  rten 


U.   SCREW  PROPEI.I.F.RS.    H.  I   SfOONEK.  U^M>ON. 

wftatys  to  feathering  pra;ieller  blades  by  in>-aiiH  id  rinureltc  iteariag, 
operated  by  a  shaft  within  the  bDllow  ibaft  of  Mraut  turbmrv  A 
b^rel  piiiii.ti  tixed  tn  a  nhalt  eniraiEei  with  bevel  vsherU.  which  tide 
loofcely  I. II  the  tail  jiirrri  of  btadr?  The  bcTel  ■•heeln  are  pievenled 
from  moving  in  the  direction  of  the  axia  of  the  blades  by  means  of  a 
frame  work,  vbkb  carria  chHwc  TlirTlr  TBiailnt  «ritb  lb*  gaa  abiaoa 
tut  upon  Ike  baau  at  Aa  wMa.   Tbc  Hadci  an  teffwcd  hHa  lha 

MM. 


ITS. 


_  „    RUDDERS.   P.  T.  MURDOCK.  GALWALLY.  BELFAST. 
Rtiddcri  are  hana  froa  tbc  M«m  pom  In  tacb  a  manner  that  the 
piada  are  above  the  nideeoiu.    The  pintlra  tie  wpfHtrled  in  biubeii 
'  *    place  by  tne  nuta,  and  removable  from  above  Ibe 


the  hub  to  form  a  bearing  sarfare.  A  lock-nut  i>  liHed  to  tbr  closed 
aaL  The  stern  post  inay  be  lirnvided  with  an  additional  brace,  bavine 
a  pin  •n'l  ni.il.  which  form  with  the  nut  an  additional  bearing  surface  for 
the  rudder. 

BI.VNACI.E  LAMT-'i.  W,  D  WHVTR,  GLASGOW, 
Kelates  lo  sbiin"  coin(.a»v-»  .idj|.iid  lo  be  U«btcd  from  Ik-Ih*.  The 
light,  which  is  direeled  uriwii  '-'  I  v  .i  luilahle  redactor,  can  be  dimmed 
br  rotating  the  reaervoit,  In  cor.nrsiKin  with  trhleb  it  orovided  a  rom- 
bined  reSector  and  obturator.  A  milled  oprrtliag  bead  is  htteil  I'he 
lamp  bu  croovea  {or  atlachoicttt  lo  lUde*  at  the  aide  of  the  binn.i.le. 
The  baae  la  atuebed  by  bayoaet-lilw  catcke*.  and  hai  a  handle. 

M4.  SOUNDING  APPARATUS.  O.  CUTT,  BERLIN.  GER- 
BIAKY. 

A  drag  for  •upperting  a  teiundinf  imtniment,  or  for  a  almilar  pur- 
fOM,  ha<  a  b<i«-ahaped^  body  having  open  ends,  and  openings  on  all 

TM.  SCKEW  PKOPET.I.ERS.  S.  L.  TAYLOR,  FALMOUTH. 
The  blades  of  acirw  propellers  are  motralcd  ia  •  hollow  boaa.  and  ara 
provided  at  their  inner  ends  with  two  piag  by  wbicb  they  are  rcvcfccd. 
The  pina  engage  a  curved  dot  in  a  iKdiac  Uoch.  apenlcd  by  a  Macjic 
Mcraandiae  Ibe  abaft,  ar  by  a  ipiadle  raaiae  tbraoib  a  heOaar  ihaft. 
«y  «*W  Hw  *iaf^  a  taralBi  caapk  fa  pcaBacad  wfeMi  tba  Hack  ia 


nunred. 


««-   SCREW  IRorKI.I  Ek-i     l>   ji 'M  S,  <  ARDI  FF. 
Kelates  to  screw   iiro[,ellers  in  h  tlu   t.;..  ..f  tlie  tilades  ate  con- 

timmiis  and  do  ni>t  overhans  tl.e  ^liiit.  1  he  bU.le  t:t..i  ar-  riveted  to- 
iretber.  optionally  over  a  bcarinij-liluck  1  l:c  vl.aic  i  l  this  ^l^irnlg• 
111...  Is  vanr.  i*tlh  till-  ivitiiTier  i.l  bla  lr*  iw  .1.  e.u!.  ira  ir  Urti-m  tiuilt  M|i 
..:  ,  .iitiiii..ir;l  thcitH,  Kail;  s.h.  i-l  I  .in.tit  lies,  thr  t'ir.iit  fciiitace  of  one 
bUlie  anii  the  batk  mifiie  of  l!ir  nejl.  1  ne  bii*^  in  Itiis  sate  is  part  of 
a  ^kLlcton  bracket,  to  <Ahii:h  the  roots  of  the  li!ail<^  are  attaLhi.l  liy 
aitr.s.  In  similar  lr..i;ii!U.TS  the  lilailrn  are  form'd  of  Iss'n  .hrrti 
riveted    to    r.ipp<lMtIC    «dcS    ol    the    tlallerinl    jiiMlLiri.    hI    ainU,    whl.ll  Aie 

att.ai  hr.i  til  the  boss.  The  iftdividim;  blades  iiiav.  uben  developed,  forra 
a  M-iiii  annular  or  a  half-ellipse  swttb  a  sii-ialler  half  ellipse  removed. 

I.U7,  (  APSTWf!:  WlNtHKS.  FTC,  K  G,  < iOSSF.T-TAN- 
NKR.  AND  H    I    UtANK.  W  h  ,S  IM  IN.S  1 1  R, 

I'aiistatis.  vsini-bes.  and  like  haiilini;  i lle^  l.anistn  aie  ilitven  throuKh 
reducir.t:  Krar  by  a  tiitbine.  which  is  Mi:.[.l..e.:l  with  pressure  liquid  Dy 
means  i;  f  a  !■  i-ii|  d'rv.n  by  an  inlet  nalion-.l/i!  si  ion  engine.  .\  I'ellnn  in 
like  w  h  I  !  -.s  it\^d  mi  a  vertical  iihaft,  ■i.liisli  i%  siiplsirtr  d  on  a  loot- 
step  beaiin^.  1  lie  shaft  rotates  will-.iii  a  t'lsnl  sleeve,  an..l  sanies  at  its 
upper  end  a  j.inir.n  whieb  Bears  viith  a  »<iies  i^f  p.-nioiis  iwoiinted  on 
Mitndles.  cariifd  by  the  tixeit  sleeve  and  su^porliu^  a  nLin  rotating  tap. 
Tlie  pinions  meih  with  an  intemaJly-tooihesi  riDg  accuicd  lo  tbc  inside 
al  IM  capotaa  draa^  wUck  ia  ■aaparlcd  aa  hall  bMrlaai. 
bnhi  aar  ba  artginad     aadMle  Oa  flaad*4  untaa  af  we  i 


by  tCTCwinc  Ibe  bbU  dam.  A  doted  not  mainuhit  the  jptalla 
IMo,  «ad  lac  lowar  face  actt  la  caaianeticii  *itb  tba  collar  of 


i,in. 


2.S8I.  TURBINES.  C.  A.  PARSONS,  AND  T,  W.  \VII.SO.V, 
NEWCASTLE-OS-TYNE.  AM)  J.  FORD,  WALLSENI>. 

Blades  for  turbines,  turbine  cominefsors,  eic ,  arc  provitled  with  Inter- 
locking means  at  their  roots,  so  tltat  they  can  be  assembled  and  ealked 
in  a  former  in  ring,  segment,  or  strip  form  ready  for  applicatimi  to  the 
rotor  groove.  Blades  and  distance  ticvts  have  boles  tlrilled  in  their 
centers.  throtiKh  wliii.h  passes  a  solid  to-J  or  hollow  tube.  The  bla  !e, 
jirnl  diitalicr  [us^rs  air  (ilatrd  ill  a  bukivc  of  a  fotrner.  and  h-t  a  ..tiit- 
jiMe  s^lkiris  ti.-i^  are  diiveit  up  solidly  and  tiiihtly,  mie  i>r  iii.iic  al  a 
tiir.i-,  llr  i;i..in-  slyt;tly  nariiiiAer  lliaii  thr  r..t..i  j,'ro.-r,r.  t)ne 
..1.  iif  rl-  Ki  ..I  ..  ri-^-i-s  iif  a  lemovahk  tlani;e.  the  width  of  thrt 
Kionvi:  111  itijt  .ktirnn-i.d  by  ilistalivc  fA'  l«it'k'  1  he  calking  action 
call's*  Ibe  wire,  blnsten.  and  di.taiue.  im  1 1  -  i  Ii  nd  aialha,  bM  llM 
^^v<-iiil.lei1  hUili  s  Itiai  Lc  v-iMirr.l  or  iitli  ,i  i  .r  treated  fof  addWonil 
....nritr  bi  fore  in>eiiinn  in  the  liiibinr  >:..ii-.se. 

A  Curious  Coincidence.- On  payc  .t^oi  f  i!n  .\tit,iu-l  iium- 
lier  api>«.iifil  tlui-i-  liiiiisli  i>.iu-iil>.  all  dsaliiiK  with  cla»tic 
fluid  turbinrs.  and  emanating  from  Swii/trlantl  and  Germany. 
The  nmnbcrs  arc  27,^0,  27409  and  i{fA>^>7-  It  will  be  noted 
tint  the  five  fiKures  coroprisiiig  each  nuiafacr  are  all  the  nine, 
but  differently  arraageo.  The  drcnrostance  ii,  of  course, 
pardy  accidentaL 
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THE  NEW  ITALIAN  STEAMSHIP  EtROPA. 


•V  DAIUtlKO  ArriLItt. 


To  the  Vclocc  Company,  of  (tciii>a.  a  noialilc  addition  has 
again  lirrn  made  from  the  shipyard  of  Halvrnvi  in  the  Eurofa, 
con!>tnirtn]  for  the  South  American  Line.  She  is  a  hand- 
somely miMjelcd  ship,  displacing  11,575  <>f  4X0  feet  in 
lenRlh,  with  a  beam  of  5J  feet  and  a  depth  of  jo  feet  10 
inches,  built  under  the  special  survey  of  the  KrRisirn  Italiano 
and  of  Lloyds,  to  qualify  for  their  highest  class. 

She  is  huilt  of  steel,  with  two  complete  steel  decks,  a 
cellular  double  bottom  and  fHiop.  bridge  and  forecastle  erec- 
tions. The  passenger  arronmiodation  throughout  is  verj- 
comfortable  for  1,700  third  class  passengers  and  74  first  class. 


one  piston  valve,  with  diameters,  respectively,  15^4  and  l6ii 
inches  on  the  top  and  Ij'j  and  Jd  inches  on  the  bottom  end. 
The  low-pressure  cylinder  has  a  flat,  double-ported  slide 
valve.  The  valv«  stems  arc  in  all  cases  of  a  diameter  of 
4  5/16  inches,  while  the  piston  rods  have  each  a  diameter 
of  7'^i  inches.  All  valves  arc  operated  by  Stephenson  link 
motion  from  eccentrics,  and  can  be  worked  by  both  steam 
and  manual  power.  The  valve  strokes  arc  g  1/16  to  10  1/16 
inches,  respectively,  for  o.«j  and  O.74  cut-off.  The  Icn^h  of 
the  connecting  rods  is  twice  the  cylinder  stroke. 
The  main  engines  are  in  a  single  engine  room  without 


THt  HIW   ITALIAK    MAIL   •TCAMSHir  IVtOfA,    in    >UVI»   TO  Ml-TII  AUCIICA. 


TIIK  MACIIIN»Y. 

The  propelling  machinery  was  supplied  front  Gio  Ansaldu, 
Armslror»R  9c  Company.  Sanii)ierdarcna.  There  are  two  main 
engnies  of  the  three-cylinder,  vertical,  inverted,  direct  acting, 
triple  expansion  type,  balanced  .iccorditig  to  the  Schlick  .sys- 
tem, and  each  ca|iable  of  developing  about  3,500  indicated 
horsepower  at  90  revolutions  per  tuinutr,  and  a  steam  pres- 
sure of  igo  pounds  per  square  inch.  The  sequence  of  cylin- 
ders, beginning  forward,  is :  high-pressure,  intermediate-pres- 
sure and  low-pressure,  with,  respectively,  42'  1  and  70"ii 
inches  diameter,  and  a  common  stroke  of  51 '4  inches.  The 
cranks  follow  each  other  in  the  regular  order  of  size  of 
cylinders,  the  high-pressure  being  folli>wed  by  the  interme- 
diate and  low-pressure.  On  account  of  balancing,  these 
cranks  are  at  ijo  degrees. 

The  hiijh-pressure  and  the  intermediate  eyliiidi  rs  have  each 


center  line  bulkhead,  the  starting  platforms  being  conveniently 
located  between  the  engines,  with  ample  space  f<ir  ihc  engine 
crew  to  work  in.  The  cylinders  are  safety  bi>lted  together, 
but  there  is  no  rigid  fastening  between  them,  thus  allowing 
forc-and  aft  play  for  ex|>ansion.  Each  of  them  is  fitted  with 
safety  valves  in  the  bottom  and  cover.  They  are  supported 
by  hollow  cast-iron  box  columns,  and  these,  in  the  neighlior- 
hood  of  the  engine  platforms,  are  utilized  for  oil  storage,  aiul 
provided  with  taps  and  pipes  for  tilling  them  and  for  drawing 
I'd  oil  as  needed.  .Ml  stuffing  box  packings  of  the  main 
engines,  the  piston  nyls  and  valve  nils  are  metallic. 

The  main  sieam  pipe  has  a  diameter  of  q  1/1(1  inches.  The 
pipe  carrying  steam  from  high-pressure  to  the  intermediate 
is  i3+i  inches,  and  the  two  pipes  carriing  ste.iin  from  the 
intermediate  to  the  low-pressure  cylinder  have  each  a  diam- 
eter of  inches. 
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OcroiEU,  tucA 


The  sluftiiig,  wliivli  I*  iiiaiU-  i>f  lK•^t  ^tci-I,  ha«  a  lennil* 
Strcnpth  <if  25  4  to  j()  4  tDiis  prr  M|uari'  im  li,  and  an  Hnnga- 
tidii  of  JO  to  i>i'Ktiit.  Tlu-  I'rank  ■ili.ifl  <liai>i<'l<'r  i>  14  11. 'id 
inclu'.;  thrust  shat't,  14  ii.K)  inchis;  line  ^haft.  14  irirhcs. 
aii<l  [irotvcliir  shai';.  if)  ij'i'i  inches. 

The  ttto  propellers,  which  arc  three-bladed.  of  the  built-up 
type.  Iiirn  ontlioard  when  KoiiiK  ahead.    1  hey  are  of  inati 
ganesc  bronze  and  have  a  diameter  of  ifi  feet  5  inches,  and  a 
pitch  of  JO  feet  j'u  inches  at  the  periphery  and  10  fe«t  SVJ 

incJif*  at  ih«  boM.  Th«  mean  pitch  ratio  is  1.33.  The  pro- 
jected surface  of  each  propeller  ia  67.97  Kiuare  feet,  the  dc* 
wloped  (urfaee  square  feet,  and  the  ratio  of  projected 
area  lo  disk  area  0314.  The  propeller  Uadcs  are  pitched  aft. 
the  axi»  of  tlir  Made  at  the  tip  beini  iz 
ajtin  rvf  ttiv  pii r  M  a  whole. 

TV..-   f'.-l>    ulii.li        1  1..-  sUi  ' 

47'.,    iil.  lii  --  :  >    Inn  I       illl    ,  | 

aga"'''i  1  '    ri  •  ^  >  ■It  :  ^1:",::  i:riT- 

ing  m  the  huii,  Imvnii;  a  itiameier       1  ir.'  :ii'' 


inches  and- at  the  after  end  of  inches.  This  conical 
portion  has  a  UiiKih  of  5  feet  7  7/16  itichf*.  A  rap,  eovering 
the  end  of  ihi'  shaft,  protn  i^  ih«  nut  which  h' lil-  lli  prci- 
lieiltr  ill  iMuitiuii.  Kach  blade  is  faAieiad  to  the  huh  by 
means  of  nine  »iudii. 

Tlli.     lull!  IKS 

Fonr  d«>uble  emled  lioiUr^  of  the  cylinilrir:il  iipe  «-i>rkinR 

at  a  preMure  of  190  pouiid»  per  aquarc  inch,  arc  iocaicd  in 
Mie  boiler  room,  and  have  two  ftumeia.  The  fumacea  have 
intcnml  and  maidmim  iKaniciera  of  3  feet  9H  wchcs  and 
4  feet  '4  ineh.  The  thicliness  is  ^  inch.  The  irates  are  6 

fl  i  t  1^'^,  iiiihe-.  ill  li  ti«ih.  the  grate  Mtrfai  e  for  each  boiler 
Uuig  145  J  .si|iiare  icci:  while  the  hciting  i>urfaac  sn  each 
Imiler  fiipircs  nut  at  4<390  square  feet,  or  a  ratio  of  JO  to  I, 


mjM  or  niru  cicrAKitoK  »iiiieu.Lkin>  ZMOiMt  or  iTiki.i«»  »tuMftiiie  evropa, 
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making  for  fmir  IkiiIi  t*  an  an^n  (;au-  Kf-i'r  Mirfacc  nf  5H1  2 
square  Ittl,  and  a  total  heatinK  surface  of  17436  square  feel. 

The  boners  have  «  length  over  tlw  «nd»  of  18  feel  lo^ 
inches,  and  they  are  made  in  three  courses,  two  benic  oiMsiiie 
aad  one  imUe  The  improvement  in  the  loniitadiml  bmt- 
almp  senna  is  remarkaUci  they  luving  only  two  rows  of 
rhrett  nmning  in  the  niddle  of  the  scams  inMead  of  four  as 
are  nsed  fat  many  other  cases  (sec  figure).  The  mean  diam- 
eter is  14  feet  6^  inchct,  while  the  ihiclcness  of  the  plate  is 
I?4  inches. 

Each  iHiiler  cnnlains  three  MoriMiti  siiipetisinn  furnace*  in 
each  end,  with  a  ^utaratc  i (niiluisii.Mi  ili.iiiilnr  f^f  vnrh  (i.iir 
of  furnaces  iJiipi>siti-  lach  dthor     I  In  nf  nilns  lnHMtn 

ml".-  '.hects  is  7  t\-it  s  >  1  iiu  hr-.  ami  lh<  >  ari  |i!ai'nl  -|  I'l 
inchis  apart  in  each  direction.  Kadi  end  of  l>oilcr  contains 
298  tul)e5,  of  which  (/}  are  s1ay-tulK-s  and  Mi  arc  ordinary 
tubes.  All  have  an  outside  diameter  <if  .V  1  inche»,  with  a 
tbickne<>^  of  0X10  inch  for  the  »la)  -tulH'%.  and  o  l(\4  inrh  for 
the  others.  The  front  tube°  sheets  have  a  ihiclcness  of  29/32 
inch,  wUie  the  bade  tube  sheets  are  1  3/3*  inches  thick.  The 
tiip  of  combuslion  chamber,  ^  inch  thich,  is  snflported  by 
the  nsaal  bridge  girders,  there  being  fonr  on  the  central  cham- 
ber and  five  on  each  of  the  side  chambers. 

The  fnnneN.  which  have  a  crnshcfl  circular  section,  consist 
of  an  iTiiuT  ;iTnl  nuti-r  tiiln*.  witli  ^iitVii.  u'nl  air  ».];ai-c  ^n  t\^ccn 
them,  the  area  i^  15  percent  mure  than  that  i  f  ttic  tpuiler 

tubes. 


■en  MikF,  anawMB  gat*ti.  or  tmtum. 
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Thi-  indicator  cards  shown  wi'ro  takirn  1:^  ■ri  i!  trip,  wilh  a 
boilirr  pressure  dI  11^7  pounds  prr  s/jnarc  inch.  The  revolutions 
wrrt- :  purl.  Po:  s!arlM-inr<l.  8f*.  Tin-  vai  uimi :  p<irt.  36.^  inches; 
Starboard,  ^6  inches.  A  total  of  jjoUt  iaiilicM«d  horvcpowcr 
wa»  rveiMrrrd  \  y  thr  main  engines. 


PORT 


STARBOARD 


M.p.  er.25 

H.P.  1006. 


H.P. 


H.P.  1032. 


3 


Tin:  ALMUARV  M.^CHINEBY. 

The  t«i>  main  condensers  have  cooling  surfaces  amounting 
to  3,660  square  feet  each,  while  the  auxiliary  condcn^w  lias 
a  cooling  »urfacc  of  SJ8  square  feet.  The  cooling  pipes  are 
of  hrass,  wilh  >  diameter  of  K  i>Kh-  The  air  pomps  measure 
asj4  inches  ui  tfimiclw,  with  a  airakc  of  asH  indus.  The 
pump  barrel  is  a  bromc  caiting  inch  thick .  Each  main 
condtOMr  k  fintd  wilh  one  circulating  pump.  op«rating  at 
160  revoTotinna  per  mmntc,  of  sulHicient  capacity  to  deliver 
the  r<  li-H!  vvater  required  for  both  engines  when  worldiv 

with  tv.ll  stinin. 

"i'wi.  fti-ij  pumps  for  each  engine  arc  in:.  J.  ],._■  v-c-i|  when 
iirrilr.l  fi.r  lii.H^T  f<e<\,  they  consiM  in  M  slitir  part-  i  f 
l)t  111,'.  .111  1  hrnc  :i  ]i:iiii<er  of  .1*4  inche*  diameter,  thr  stt  ik, 
being  25*4  inches.  Tl)«re  arc  fitted  two  siitRlc -aclinic  hilje 
pumps  and  two  pumps  for  sanitary  purposes,  of  the  same 
stmlie  as  the  feed  piunps,  and  with  4  5/16  inches  diameter, 
Tlie  barrel  of  tiie  bilge  pumps  ia  csst  iron  and  the  plunder 
bras*. 

Besides  th«ie  there  ut  two  eraponiters,  capable  of  giving 
18  ions  of  fre«h  water  in  twenty- four  hours.  There  are  two 
Weir  pumps,  each  wilh  a  capacity  of  50  Ions  per  hour,  and 
two  duplex  steam  ptnnps,  which  are  each  to  draw  drinkinR 

water,  either  from  the  tanlrs  of  the  donhle  bottom  into  a  lank 
arranged  in  the  engine  room  or  directly  into  ^  tank  on  the 
promenade  deck.  In  addition  tu  thcM;  pumps  there  is  a 
circnlatinK  pump  for  the  >ttxi1tjiiy  condenier.  workiti^f  at  180 

revolution*. 

The  two  starting  ■  1  jjin  ■  have  each  (wo  cylinders  of  <i 
inches  diameter,  wilh  a  stroke  of  6  inches.  The  tiirnini; 
engines  have  each  one  cylinder  frVii  by  7' ^  inches. 

The  Europa  is  lighted  throtigbont  by  electricity,  and  pro- 
vided with  a  wireless  telegraph  cqtiipment  lilted  in  a  room 
of  the  officers'  house  on  the  boat  dcdc,  telephones,  »  complete 
bell  system,  ventilating  fans  and  a  refrigerating  plant. 


The  contracl  for  cimslrucliriK  the  three  new  I'nitcd  State 
ii.iv.il  Colliers  has  been  awanlcd  to  the  M.iryland  .Steel  Com- 
pany The  contract  price  is  $479,000  (^98,427)  for  each. 
Work  on  the  colliers  will  he  started  inmicdiately.  and  they 
will  be  completed  within  a  year. 


MARINE  ENOINE  DESIQN. 

c.*iri  I  \Tio.\s  rem  pissio.v  fcuo,  CKuss-uuu)  A!«»  sun-ea. 

7  X  iiooo  X  jj.eeo 
•   Foimuia  (ao):    W  ~  .  77,^ 


850 

Assume  C  -  pmuida»  /  -  4J  -I-  J3.5  (,^,f,  (fie  j«0 

X  -  15. 

7<V»o                       3  X  7M00 
Then    /  4.<}«     P-  -10.6 

«$  3.14*  X  4.«7» 

Fonnub  (si): 


10.4S  X  ie.6  K  TOvoee  X  (70)* 
-  \  —  +  (ie.6)>+  Jo.« 


-  1^174.8+  »«»•$  +  «*-•  +  to.*  -  J7.5       O  -  5,ss 

Formula 

4a  X  77,700 

IT  -\  +  o.is$  -  4.o«jr,  (U*!  4*). 

3.t4«  X  ;o»eoe 

Altowmg  a  shoulder  of  inch  at  each  end  of  the  rad,  and 
lapering  at  the  rate  of  3  inches  per  foot,  the  ends  of  the  rod 

will  he  as  shown  in  F'w.  .\ssume  breadth  of  cross-head 
block  =  1,9  X  S-ih  ">ih  ==945  ""chcs  (u»e  p.'.j  inches).  Cros»- 
bead  pins  will  be  5.15  y^iasat^  inches  (use  inches). 


'  no.  ». 

Assume  allowable  tmii  pressure  on  pins  to  be  i/m  pounds 
per  H|iwre  inch. 

/  X  d   .18.85.    /  -  — —  -  6.  J3,  (ir»e  6n« 

*  X  t|«0°  6.35 

i  -  »•»'  +  b.lf  -  15.75'. 
The  oMslMad  will  be  made  of  wrought  steel,  so  tiat  /  caa  ha 
60,000                                     4"  +  S* 
 <■  s>M»  pmmds,  t  -  9.3*   f,  (Sse  Fig.  sj.) 


IS 


I3  X  77»T«»  X  is.rs 
(S4):   *  -  -  «.j7»,  (Use 


«X  5.0  X  S,oeo 

■■  —    —  ijr.sse,  /*  wiU  be  taken  as  70 
4-J 


r  I 
^mamt  -  •      ;  G  ■ 
i  «.S 

jKMinds. 

Trie  slipiier  is  to  be  Kke  Figure  18,  made  of  osat  alcci, 

60,000 

f  -  -  pDHBds. 

77.700 

Kormulii  li^);    K  X  L  —  34O  square  inches. 

4-5X70 

U<  2.  -  ly  and  X  -  19'. 

Assume  that  the  wieb  jotnblg  the  sBpper  to  the  bkick  fhnfe,  and 
cksMiioes,  wiU  take  up  j  Inches.  Tlw  two  backiag  surfaces  will 
then  be  each  5  iBckes  wide. 

IJltJO 

Unit  prrscuiv  when  barking  —   9 1  pounds 

10  X  It) 


(s*):    I  -  ^ 


77,700  5X0 


«•  1.167', 


a  X  4'S  X  3  X  19  X  5.000 
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{Vi:  li').    Add  i  iiith  while  nii-Iul  fur  Bit  A  faer. 
Total  thickness  of  slipper  —  a}  incbM. 
Backing  guide  to  be  of  cast  iMM.  iticw  —  ti5W  pounds. 
Fofmula  (>6): 


77.700  X  5 


1  - 


  i.iy,  (Vm  am. 

'  I  X  4  .5  X  J  X  n>  X  1,500 

AMUmr  bncking  guide  bolts  tn      1 1  indl 


Each  guidr 


77.7«> 

csirifs  a  load  of   —  8,6.}3  |x«inds. 

4     X  3 

<  -  -  +.«.5'  +  •  a.faj*:  «  -  i.»s  >«  t-s  +  »75  ■ 

t  +  g    3.4*5  -f  t,t»S 
«  »■«•$ 


If  boIi«  itr  ipMcd  7  X        "  0.75*  apart,  the 

4a  -r  19 

will  be  •*  t  (<nte9rimatc^).  The  toad  upon  each  boh 

8.75 
8.650  X  1.38 

trill  Ix-  S.045  p«>u"'l*-    From  Table  IV.,  a  bolt 

7 

li  inch  ia  diameter  can  cany  j,s»o  pound*.  Try  i^-incb  bolls. 

4«  +  19 

Spadnj  •  7  X  x.ia$»  -  7.*7S'i   «  (appwjdmaldjr). 

7.»75 


o  © 


a5 


7:  I 


!>t-,L'r-.er.. . .  , 
rorpcla  boat.. . 
I  'V  n'r.**. .  ,  , .  . 

bi'.rAc4up.  _ 

hrriiiilPT-  -  .  .  .  . 

)Tr-^Kt<rr  

I'x-^^cnifer  boat. 
I' i.v-ciiit*  boat. 

I'i,  id._  li.'.rr 
i'jid&c  finer. . . . 


5  "."S 

•  -  -+  o.j  +     ■    —  3.56^1  t  -  i.MJ  X  i.j  +  i».75  —  ^.43*5 

a  a 
3.56  -I-  9.43  ifis' 

 X   »,«r*  poitM*.  Fwm  Tattle  IV„  a  .halt 

i|  inch  in  diaineter  ran  cam-  2.670  pnunds;  thnrlbir,  aae  i|-inrb 

bolts. 

r«- four        {or  altni  hiiig  j.|i|i(x  r  m  (  rossht'ad  Work.    (7  =  17,250 
17,250 

pounds;   >»  From  TaUc  IV.,  bolts  should  be  ij  inth 

4 

KiiKiiic  ralculaliiiMs  should  be  labiitatcd  in  some  sviU-nutic 
w.'iy  so  that  they  can  be  readily  compared  one  with  another. 
:  iL  -7  shows  an  abbreviation  of  the  form  used  by  the  Bureau 
of  Steam  Engineering,  United  Slates  navy,  and  when  results 
.ire  tabulated  in  this  way,  attempt*  to  Kghten  construction  can 
be  made  in  an  intelligent  manner  by  profrctuvely  decrca«ifl( 
the  factor  of  safely  of  different  paru,  as  experience  shows 
this  to  he  perraissiWe.  It  will  be  noticed,  in  the  results  (iven, 
tlnl  the  factor  of  lafety  varies  f  ron  9  to  19  for  the  middle  of 
Itw  piston  rod.  It  woold  not  seem  that  tbe  factor  of  wfctr 
nerd  b«  as  f^reat  as  19  if  rods  have  irarlced  satisfactorily  witb 
a  faetor  '  li  i;  iu  i  t.  '''ti,^  i['.j.-iiitilii;5  /,  R,  and  .V,  in 
I'ig.  27,  are  por|ji:>n«  of  equ.itmsi  (21)  in  a  slightly  diHcrcnt 
fflem.  The  factor  of  safety  obtained  from  the  cxpretaion 
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Ocnnn.  igod. 


ihoold  be  the  same  a«  iIk  tni:t>>r  of  safrly  \  used  in  equation 
31.   In  the  expression  fur  R.  r*  i%  assumed  to  b«  lo.  ami  E  is 

a^^i'Umrd  lo  be  J0.ooo.ooo. 

CcHnctliHi)  Rod. — The  body  of  the  cotineclinn  rml  i^  liKtircil 

Flnt  B>IUU. 
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4  4IU 
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l.A -IHW  \V 

7i 

t. 
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I.A  tllM  l-V 
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1  03« 
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l» 

MS 

7Si3an  M  OOO 
34.41)0  M.00fl 
87,000  MOIMI 
75  KDii  >o  Olio 
ao4,ao  •ti  omt 

37,300  MOOO 
42.»a  M.OOO 
72.700  IW.OOO 

W.JO0  mam 
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U  a  enliinm  hinged  at  both  cnd«,  and  the  formiiUe  have  the 
same  form  as  those  for  tile  pitton  rod,  except  that  the  constant 
is  IjoB  instead  of  0^1^  th*  ^or  of  safely  used  is  dif- 
fcrenL  The  middle  portion  of  tiw  rod  i*  naually  made  tapered, 
and  the  fomrate  give  the  diameter  at  the  middle  of  the  rod. 

Sold  iDd: 


-^1 


Hollow  Kxl 


P  —  — ;  P  —  load  tqna 


(»») 


PXCXi 


■+P»  +  (tP  +  ^-i-F.  iatH 


connectinE  lod  -     X  *:  If  -  had 


on  piston  rod;  /  —  JcBgth  of  eooMcting  lod  •  A  X  stioke;  h  miea 
from  a  lo  a): 

When  Jk  —  t         a.ias  '-SIS  *-S 

ft » 1.03]    i.ej      1. 016    1-033  i-Mi 

c 

I  —  aUowable  atras  on  rod,  —  — ; 

N 

C  "  nlUmale  Mscnglh  of  owtafal, 
"■  60,000  to  70*000  pounds  far  nicrcbaal  ' 
«  teiooo  Id  9S(Me  pounda  for  naval  1 
N  -  factor  of  lafctjr, 

~  B  10  le  for  naval  cnginest 
—  !•  f>'r  nit  n  hani  criKincs; 
d  "  inaiie  liiamrlcr  <>(  phI,  and  i.t  Uniuillv  fruni 
lo  i  /  if  . 

The  increase  of  the  streas  at  tiie  middle  of  the  rod,  due  to 
the  tendency  of  the'  rod  to  spring  when  being  comprested,  ia 
generally  iliant  7S  percent  (see  colnmn  marked  R,  Fig.  aB). 
M>  that  theorcttcalTy  the  area  at  the  very  top  of  the  coh>mn 

could  be  57  percent  of  that  at  the  middle  and  have  no  K'<'aler 
«lreis  The  fork  of  the  nnl  l;ike>  up  alHiut  one-fourlh  of 
ilN  liiiKlIi.  lli.il  llir  ;iri;>  ;il  thr  ~ma1U-st  -sri'lii'ii  ^ln'iild  I'f 
alii'Ut  So  i>i  ri<  iil  <il  llir  an.i  .it  llic  tniddic-  In  urdir  tli.n  the 
arta  iii.'iv  t>r  So  |i<  rii  iit,  llu-  di.iiiu  ti  t  iniiNt  t/n  ]iori-eiit.  Diu- 
10  the  suniKinK  the  rfid  across  the  line  of  the  dead  center*, 
and  its  hein^  bronchi  to  re^t  on  either  side  of  the  crank  pin, 
there  is  bending  introduced  near  the  crank-pin  box  from  the 
inertia  of  the  ro<l.  This  additional  liendinK  i»  :«eldum  figarcd, 
but  the  diameicr  here  it  increased  as  much  a*  the  diameter  at 
the  upper  end  it  docreatcd,  10  that  the  rod  hat  a  mUforai 
taper  from  end  to  end.  The  diameter  at  C,  Fig.  to.  alioBld  be 
0.9  H,  and  the  diameter  at  /  should  he  i.i  H. 

Till  ili~iaitoe  Z  between  the  flat  t.-x  rv  of  the  fork  is  made 
«|nal  lo  </.  or  .slinhlly  greatrr.  Iliv  b<  ad>  c  .f  ihi' «  ap  Uolt^  of  the 
lioxis  <if  the  fork  must  clear  these  lai  es  liy  al>i>iil  '  ^  im  h.  and 
the  diameter  of  the  cr<iss-head  pin  should  be  such  that  it  clears 
the  body  of  these  bolts  by  about  ,'4  or  }%  inch.  It  may  he 
necessary  to  change  the  diameter  of  the  croas-head  pin  after 
lindinK  the  diameter  of  these  bolls,  in  order  that  there  majr 
he  not  too  miMll  nor  too  little  cIcaraiKe  here. 

The  four  botts  at  the  cross-head  end,  and  ihe  two  at  the 
crank  pin  end.  of  the  rml  should  be  di  sii;ncd  to  carry  the  load 
P.  ani!  tlicir  diameters  can  be  taken  from  Table  IV.  The  nuts 
for  the  bolts  are  usually  of  the  collar  type,  shown  in  I  ig.  J 
and  Table  V,  The  Inutes  at  the  forked  end  are  made  mih  E 
i;reater  than  K  (  see  I'lK,  io)  \  the  amount  of  the  (  verhani;  ti> 
lie  allowed  in  any  case  beitiK  determined  by  compari^ m  with 
a  •.iniilar  rod  in  the  table  accompanyiuK  20.  /'  -.IvHiid  be 
taken  from  the  compnialion  for  the  croi^s-head  block,  allow* 
ance  being  made  for  the  facing  strip  and  a  slight  clearance, 
i/ja  inch  or  less.  If  =s  f  +  C  <-  K.  £  being  equal  to  the 
length  of  the  erota-liead  pin.  V  shoold  be  talien  from  the 
details  of  the  cross-head  Mock,  the  bottom  of  the  fork  clear- 
inx  the  end  of  the  piston  rod  nut  by  about  the  thieknett  of  the 
mil  The  thickncts  Q  should  be  from  H  to  K  inch  greater 
than  .Y. 

The  tbiikoe'.'.  ,S'  of  tlie  rap~  !■»  ili  i(  riiiincd  ':■>  cunviiiernijj  the 
cap  a^  a  brani  nt  hri  adtli  K.  'tipi"  rled  at  ihc  ends  liv  the 
cap  b<i!ts;  so  ihat  the  span  is  7  .  .\s  the  load  is  distributed 
wer  a  part  of  the  beam,  the  bending  moment  is  generally 
obtained  from  the  fonnula 

VX/  P  f-KT 

M  ,  mhnt  /  -  7-.  «nd  IK  -  — ;  thus  M  ; 

«  2  aXtf 

KX9       .W  X  V      P  y  T 

J  

la  /         jK  X 
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Wkm    P    load  opon  coniMciiiig  rod; 

r  •  diilaiicit  faatma  eanlH'  line*  of  cmp  Ml*: 
JT  —  braMkh  «f  c^; 

/  —  allowaMe  ibCM. 
The  load  upim  the  i-ap«i  i*  intermiucnt  in  character,  so  that 

the  fiict'ir  uf  safety  vhoiilil  l>i-  S  Th<-  <  ap-.  are  usually  made 
ot  Irri'iizi,  ca>(  •>I<  t  l  rir  wri>tii{ht  nIii  I.  I  lie  thickness  .V  of  the 
brasses  can  Ik'  Irikni  from  ilit-  taMc  ot  Fir-  -fj.  The  thickni-ss 
of  ihe  nielal  of  the  ^aps.  wluic  ihiv  iiulusc  the  lnjlts,  is  ^en- 
X 

erally  about   Between  the  upper  an<l  lower  l)rasses  there 

4 

is  one  thkk  cast  iron  liner,  usually  from  i  inch  to  i)i  inches 
in  tfaicknesa,  held  in  by  dowd  pins  and  several  thin  tin  linen 
vaiying  frotn  i/i6  to  i/6«  inch. 
The  f  oric  of  Ihe  connecting  rod  is  figured  as  if  the  ends  tme 

P 

free  to  move.    The  force   ,  considered  as  acting  at  the 


^  cj.pow»i«4ri».  


71 
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miiJdU-  i  f  the  length  of  the  Imx.  will  cause  liciidiiit;.  ilirevt 
ciimpression  and  shear  up.iti  a  gwcn  section  of  the  I'ork  It 
is  unsal  1(1  consider  diiIv  the  tKiiditiv,',  and  tn  allow  fur  the 
dirt-rt  ci ■inpre^!,i<iii  anil  shear  by  using  a  low  stress  The  dc- 
«iKn  can  be  •.inipliticd  by  proceeding  as  in  Fig.  51.  The  in-'iilc 
of  the  fork  is  semi-circular  in  shape,  the  semi-circle  at  its 
lowest  point  being  a  distance  y  from  the  center  line  of  the 
cross-head  pins,  aad  the  ndius  of  the  semicircle  teing  «qtui 
W 

to  ^.  see  Pig.  39. 

2 

To  K'l  lh<'  ■mlliiii'  I'f  the  ■.iit^i<le  of  the  fork,  draw  a  num- 
ber of  lines  a  cli^tani  e  /  apart,  p.iralli'l  to  .V  A',  which  parses 
through  the  center  of  the  length  of  the  bearing  Certain 
sections  of  the  fork  lying  about  normal  to  lis  ont^iile  edge 
will  have  their  neutral  axes  upon  these  lines.  The  breaillh  uf 
the  sections  will  he  Z  (see  Fig.  tgi),  and  the  letigth  must  be 
suflkient  to  cause  the  stresa  npon  them  to  be  twithin  the 
desired  liitiili.  The  bending  moment  upon  the  section  W  di^ 
PXIt 

taut  from  XXmOihe  .  Tf  A  is  ^  length  of  the  aeclioii, 

then  7 

/•  X  /,  X  A,  X  II  iPI, 
/  - 

JXJX^X*'  2X*' 

a  X  F  X  /, 

or,   .  (jo) 

zxi 

Since,  for  the  other  sectiona,  evenrthing  else  is  the  same  cx* 
cept  Ihe  distance  /■,  and  since 

/,  -  l/,.      /,  -  V,,      /,  =  V,.  ell ., 
then  A,»  -  j/i,'.  A,'  -  -  jfr,',  el. . 

The  lii'^raiu  cs  1'  ,,  etc..  can  le  laiil  ofT  ■ilnnit  normal  to 

the  semi-circle.  s.,  iliat  iheir  certief-  fall  nn  the  line-,  distant 
/;'.  etc..  in-Ill  .V  .V  Ihron^'h  i!ie  em!-,  of  these  lines 
the  edge  uf  the  other  side  oi  the  fork  ran  be  drawn.  The 
curves  should  be  arcs  of  circles,  for  Ihe  sake  of  cotivenience: 
Sometimes  the  constrtictian  of  the  pierc  is  simplified  by  snbali- 
tuting  a  straight  line  for  the  curve  In  this  cas«  the  Une  most 
pass  outside  of  an  the  poinU  laid  off.  aiwl-for  this  reason  wfll 
give  a  heavier  fork  than  before. 
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The  crank-pill  end  of  the  rod  canimt  he  completed  until  the 
size  of  the  crank  pin  i<i  determined,  and  thi^  depend>  upon  the 
»ize  of  the  crank  shaft.  When  the  i'lzc  of  the  crank  shaft  has 
been  determined,  and  from  that  the  size  of  the  crank  pin.  the 
length  C  (see  Fig.  i9)  of  the  >Mtx  should  be  such  that  the 
bearing  pressure  per  square  inch  does  not  exceed  that  given 
in  Table  VII.  The  load  upon  the  crank  pin  is  the  rc*uliant  of 
the  thrust  through  the  rod,  due  to  the  steam  pressure  on  the 
piston,  the  inertia  and  weight  of  the  recipn^caiing  parts,  and 
the  eenlrifugal  force  of  the  crank-pin  end  of  the  connecting 
rod.  The  following  formula  gives  the  approximate  mean  load 
upon  the  crank  pin : 

21,000 

L  -  1 .6  X   X  /.  //.  /'.,  (31) 

P.S. 

where  /.  //.  P-  —  the  indicated  horsc[io»er  "f  the  cylinder  over  the 
pin; 

P.S.  —  the  piston  speeil  of  the  engine  in  feet  ]kt  minute. 
The  factor,  t.6.  may  var)-  from  14  to  1.8,  depending  upon  the 
distribution  of  power  among  the  cylinders,  as  there  would  he 
considerable  bearing  pressure  upon  the  pin.  due  to  the  inertia 
of  the  i-eciprocating  parts  ar.d  the  centrifugal  force  of  the  end 
of  the  coimecting  rod,  even  if  there  were  very  litile  power 
being  developed  in  the  cylinder,  'fhv  factor  t.d  is  for  average 
conditions,  and  should  be  increased  if  the  cylinder  develops 
less  than  its  share  of  the  power,  and  decreased  if  more  is 
developed. 

The  cap  of  the  crank-pin  end  is  designed  to  carry  the  total 
load  P,  so  that  (he  formula  for  (he  thickness  R  becomes 

,PU 

it-\  ,  (3>) 

Lf 

where  P  —  luad  upon  connecting  rod  (by  Formula  jo); 
U  —  distance  between  center  lines  of  bolls; 
L  —  breadth  of  cap; 
/  —  stress  to  giw  a  factor  of  safety  of  8. 
The  bolts,  brasses,  etc ,  are  obtaineil  in  the  same  way  as  for 
the  forked  end  of  (he  rod.    The  two  parts  of  the  Ik>x  are 
separated  by  liners,  a  cast  iron  liner  whose  thickness  varies 
from  jVj  to  4',-i  itKhcs.  and  thinner  brass  and  tin  liners.  The 
cap  may  be  of  wrought  sled,  cast  steel  or  bronze.  When 
made  of  cast  steel  or  bronie  the  shape  is  generally  that  shown 
in  Fig.  JO.   The  bolts  should  clear  the  crank  pin  by  an  amount 
varying  from  H  inch  to  ^  inch. 

(To  be  continued.) 


Fillet!  on  ShaftinK- 

High-speed  engines  are  among  the  regular  prr>ducts  of  the 
shop  of  \V.  I).  Forbes  &  Co.,  Hoboken,  N.  J.,  these  going 
largely  into  naval  and  other  marine  service  for  lighting.  This 
means  careful  attention  to  bearings,  as  they  run  in  warm 
places  and  space  is  limited.  Mr.  Forbes  has  made  a  departure 
from  the  usual  method  of  putting  in  fillets,  which  is  giving 
g'Mid  results.    In  both  the  crankshaft  and  the  shaft  with 


shoulders,  those  at  the  leit  are  of  the  usual  kind.  This  re- 
duces the  length  of  the  bearing  somewhat,  ax  only  the  straight 
portion  can  be  used  for  this  purpose.  It  is  further  objected 
that,  if  the  l>eBring  heats,  it  lends  to  ride  up  on  the  hllets, 
reduce  the  bearing  on  the  crankpin,  and  so  increase  the 
heating. 

The  plan  used  here  is  shown  at  the  right.  The  fillet  is  cut 
in  the  crank  face  or  in  the  collars  of  (he  shaf(.  This  does 
away  with  the  shan>  corner  as  effectively  as  the  other  method, 
and   has   worketl   out    well   in   their   prKXkr— American 

Machinisl.   

The  Petrol  Launch  Dion  Bouton, 
This  little  vessel  has  been  equipped  by  the  Ue  Dion  Boulrtii 
.^utomobile  Com|>any,  Ltd..  with  an  8-horsepower  engine, 
having  a  single  cylinder  3^'^  inches  in  diameter  by  3!^  inches 
stroke,  and  operating  at  900  revolutions  per  minute.  The 
iMiat  has  a  length  of  i$  feet  and  a  beam  of  5  feet  6  inches. 
The  engine  is  under  the  after  end  of  the  hood  covering  the 
forward  end  of  the  cockpit,  and  is  thus  located  about  amid- 
ships.  The  speed  of  the  boat  is  9  miles  per  Hbur. 
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ships  only  arc  we  inferior.  Of  course,  the  large  .idvaiiuges 
accruing  from  a  common  language  and  rominnn  ideals  would 
be  of  enormous  benefit  should  it  ever  be  necessary  to  measure 
strcnjjths. 

TakinK  up  the  eight  leading  nations  in  a  little  more  detail, 
and  omitting  further  all  ship»  under  ,vooo  ton^  and  all  un- 
armiired  ships  under  |8  knots,  we  get  two  tables,  one  covering 
battleships  only,  while  the  second  covers  cruisers,  both 
armored  and  protected.  In  each  case  the  divisions  are  some- 
what arbitrary,  luit  they  are  thoroughly  uniform,  and  totally 
fair. 


iicui'HouerowiD  tHolKK  op  ijtexrn  mox  BoeToic. 
The  Naval  Strength  of  the  Nation*.' 

As  has  been  the  case  continuously  for  nearly  aoo  years. 
Great  Britain  occupies  the  premier  naval  p«*ition  at  the  pres- 
ent time,  with  193  >hips  of  upward  of  IjOOO  tons  each,  active 
and  building,  as  compared  with  117  for  Germany,  110  for  the 
United  Stales,  and  96  for  France.  The  list  following  tabu- 
lates the  situation  at  the  moment  for  the  leading  eight  powers, 
with  the  rcsuhs  of  such  combinations  as  the  Anglo-Saxon, 
the  Franco-Russian,  the  Dreibund  (Germany.  Italy  and  Aus- 
tria), and  the  sum  of  the  two  tatter: 
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Such  figures  as  these  do  not  tell  the  whole  story.  For 
instance,  the  fastest  navy  is  that  of  Chile,  with  an  average 
speed  of  20.74  knots.  Brazil  comes  next,  with  2a  18  knots, 
followed  closely  by  Italy  and  Great  Britain,  while  .•\rgentina, 
with  18.88  knots,  is  ahead  of  Russia;  otherwise  the  order  may 
l>c  picked  from  the  lithle.  In  average  size  of  ships  no  nation 
not  in  llle  table  has  an  average  as  great  as  has  /Vustria.  the 
lowest  listed.  The  only  ships  of  over  10.000  Ions  l>elonging 
to  any  nation  outside  the  eight  la)  ulated  arc  three  battleships 
building  for  Brazil  in  Hngland  and  said  in  s<ime  quarters  to 
be  ultimately  destined  for  Japan. 

.An  examination  of  the  table  shows  that  the  .\nglo-Saxon 
combination  is  superior  to  the  Ave  combined  continental  na- 
tions in  displacement,  guns,  average  size  and  speed,  and  much 
superior  in  the  number  of  large  ships     In  lutal  number  of 
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These  two  tables  should  be  supplemented  by  another  giving 
the  totals,  the  total  battleships  and  the  total  armored  fleets, 
as  follows: 
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One  further  table  will  conclude  our  study  of  the  question. 
This  deals  with  the  batteries  of  Ihe  various  ships,  arranged 


'The  Iron  Afit. 
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according  to  llw  size  of  gui:  I  li<  :irst  column  shows  the 
Dnmbcr  of  gun*  of  12-iiich  caliber  and  upward  carried  on  the 
•hips  listed,  with  the  broadside  lire  in  parenthesis.  The 
Mcand  cofaimn  shows  the  guns  of  8-ineh  and  upward,  but 
wider  la^htth;  thn  ddrd  shows  those  between  34HiKb  (10 
cm.)  and  8-iheh,  while  the  last  shows  the  inaller  guns  md 
torpedo  tubes. 

It  will  be  noted  that,  with  regard  to  number  and  aggregate 
displacetnent  of  fighlinf;  ships,  the  United  States,  France  and 
Germany  are  running  a  very  clo-c  race,  -latiilinn  111  thai 
order  in  armored  ship?,  bul  wnli  httir  r.  n  ni  f  r  clitiice 
When  we  examine  the  batlrncv  r;irnril,  hnuivir.  thv  im- 
nuMKr  ^up^rifirily  of  thr  rniiid  Stairs  m  ht-.ivy  Ktitis,  and 
parlicularly  In  u  inch  guns,  hicipmc*  ai  once  apparent.  Ger- 
many has  no  guns  over  11  inches.  In  those  of  8  inches  and 
Upward  the  United  States  carries  3^,  to  336  for  Germany 
(averaging  smaller  in  siic)  and  211  for  France.  It  will  be 
remembered  that  in  the  war  of  1813  a  large  part  of  the 
American  sneccas  at  m  wis  attributed,  and  ri^tljr.  to  dM 
American  guns  and  the  way  they  were  handled.  The 
United  Slates  has  to-dny  a  navy  with  heavier  guns  on  the 
average  than  those  carried  by  the  ships  of  any  other  power, 
not  e»en  excepting  England,  and  reports  of  targi-t  practice 
leave  little  doubt  that  their  gunnery  i*  without  an  etjual  on 
the  face  of  the  globe. 


BOILERS  FOR  THE  U.  &  Sw  YANKEE.* 
It  may  not  seem  to  be  a  veiy  nmnual  or  fcmarhaMc  aeeoot- 
ptiihment  to  the  boiler  makers  in  a  large,  modem,  up-to-date 
contract  shop  to  build  three  double-ended  boilers  each  13  feet 

to  inches  tliamctcr  anil  20  iVit  Imig.  with  six  fiiriirHc-.  and 
separate  combustion  chambers,  but  to  carry  out  this  work 


successfully  and  rapidly  in  a  navy  yard,  where  the  e<juipment 
of  the  boiler  shop  is  tnttable  only  foe  repair  work  and  small 
jalM,  is  a  feat  worth  notmc.  The  boilers  for  the  United  States 
ship  Kmftur,  photcfn^t  and  drawings  of  which  arc  shown 
lierewiih.  were  huth  at  the  Chartestown  (Matt.)  Navy  Yard, 
under  the  supervision  of  Mr.  J.  R.  Triickses,  nuster  boiler 
maker  In  thi<.  y.ird  the  boiler  *hop  is  sm-ill,  and  as  yet  has 
M"!  In  .  II  I  i|iii|ii>ril  niDilctn  machinery  and  cranes  for 

h-iiiillii!g  liii;<'  atui  hrav>  job''  of  b.-)iler  construction.  An 
ii'.ic.M.r  i-i  ii  'w  fH-ii!g  tf-i  l^'  li.'vvcvrr.  by  the  head  of  the 
Ucpjriinent  of  Stc.ini  l  iitiiiu riiiii;.  Commander  George  E. 
Bird,  L".  S.  N..  to  ■■f.iiic  ..11  ippi. Mtwn  for  the  enlarge- 
ment of  the  boiler  shop  at  this  yard  and  the  installation  of 
electric  cranes  and  more  modern  machinery.  Certainly  the 
work  done  at  this  yard  with  the  available  facilities  speaks  well 
for  tile  ahiHty  and  iiqjenniljr  of  the  master  boiler  aaher,  and 
should  he  a  good  argument  in  he  ucd  hy  the  chief  engineer  tn 
hit  request  for  an  appropriation  from  Congress  to  modernise 
this  plant. 

The  boilers  of  the  I'linfriv  aie  the  lartfcst  ever  con<lruct«d 
in  a  goveniinent  navy  yanl.  am!  have  iHcn  the  lonrci-  of 
considerable  favorab'c  cirnniciit  fr  ini  ouKiile  maniifairtnrrrs 
who  have  been  lortiinaic  mnigh  i<i  witiirs^  ihnr  mii^triKlxjn, 
The  boilers  are  13  feet  10  inches  mean  diameter  by  jo  feet 
tH  inches  king  outside  the  beads.  They  >k  to  be  o|>erated  at 
a  steam  pressure  of  190  potmds  per  aqnate  inch,  and  will 
weigh  wlicn  completed  €B  tons  each.  Each  boiler  has  six 
corrugated  furnaces  with  separate  eomhnMion  dtainbers  and 
504  J*inch  tubes.  The  grates  arc  each  6  feet  10  nidies  long  hy 
j  feet  indies  wNle»  mahinf  a  tMal  grate  area  of  tjS  square 
feet  There  it  a  total  heating  snrfoce  un  each  baiTer  of  3^6jgf 

square  feet,  divided  as  foMows  llcatirt;  sirface  of  tubes, 
3840.98  square  feet;  healing  surface  of  tnri)a<:("s.  .{42^5  square 
feet;  heating  surface  of 
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fi'cl.  The  ratio  of  heating  surface  to  grate  area  is  therefore 
25-55.  The  area  over  the  bridge  wall  is  J.ii  square  feet,  and 
its  ratio  to  the  urate  area  I  to  ".+2. 

The  shell  i>i  the  boiler  is  constructed  of  three  ccmr^e*  of 
tliree  plates  each,  the  middle  course  being  the  outside  course. 
The  plate  is  open-hearth  mild  steel  of  6o.aoo  pounds  tensile 
strength  I^4  inches  thick.  The  longitudinal  seams  of  the  shell 
are  triple  riveted  butt  joints,  the  butt  strrps  being  of  plate  I 
inch  thick,  fastened  with  if^-inch  rivets  in  l  5/i(>-\nch  holes, 
pitched  8  l/l6  inches  between  centers.  The  inner  rows  are 
2  S/|6  inches  ap^irl  and  the  outer  ones  J  ,S/i6  inchet.  The 
percentage  strength  of  plate  at  the  joint  is  Sx'J.  and  Ihe  per- 
centage strength  of  rivets  Q.1.27.  All  rivets  in  the  boiler  arc 
of  mild  .steel  of  5S.000  pounds  per  square  inch  tensile  vtrength 
and  about  .48,000  pounds  per  »t|mre  inch  shearing  strength. 
The  girth  seams  of  the  -*hell  are  triple  riveted  lap  joints,  fast- 
ened with  I  5/16-inch  rivets  in  iH-inch  holes,  spaced  4'A 
inches  between  centers.  The  percent.ige  strength  of  plate  at 
these  joints  is  66.66,  and  of  the  rivets  6f>.6. 

1  he  boiler  heads  arc  all  Hanged  inwards  and  joined  to  the 
»hell  with  double  riveted  lap  seams  f.istene<l  by  I  I^-inch  rivets 
in  1  5/16  inch  holes,  spaced  ^I'l  inches  between  centers.  The 
percentage  Mrength  of  the  plate  in  the  joint  is  62.5,  and  the 
percentage  strength  of  the  rivets  70.i,s.  Each  head  is  in  three 
sections,  the  tnbe  plate,  which  is  inch  thick,  the  furnace 
plate  inch  thick  and  the  upper  portion,  which  is  in  the 
steam  space  of  the  h  liler,  aUo  i'h  inche*  thick.  The  upper 
plate  is  joined  to  the  tube  plate  with  a  triple  riveted  lap  joint, 
fastened  by  t!4-inch  rivrls  in  I  5/l6-inch  holes,  sp.nccd  3'/i 
inches  between  centers,  the  percentage  slretiglh  of  the  pl:ite 
being  62.5,  and  of  the  rivets  70.15.  The  tube  plate  is  joined  to  the 
furnace  plate  by  a  single  riveted  lap'  joint  fastened  with 
I  3/16-inch  rivets  in  I'i-inch  holes,  spaced  inches  between 
centers,  the  percentage  strength  of  the  pl.ite  iK-ing  52. .1  and 
of  the  rivets  51.6.  The  funiaee  holes  are  .nil  fl  mged  outward, 
and.  of  course,  the  manhole  openings  are  flanged  inwards. 

The  corrugated  furnace  are  each  7  feet  8  3/16  inches  long 
and  43  inches  outside  diameter.  The  inside  diameter  is  39 
inches,  and  the  thickness  of  the  pl.tte  'A  inch. 


The  combustion  ch-mb^Ts  a'r  all  2  feet  6M  inches  wide,  the 
tube  plate  being  yi  inch  thick  and  the  wrapper  and  hack  plates 
9/16  inch  thick.  The  bottom  o(  each  chamber  is  stayed  by 
three  S'A  by  yA  by  Vi-inch  angles  riveted  to  the  combustion 
chamber,  but  not  to  the  shell  plate.  The  tube  plates  just  ovei 
the  furnaces,  but  below  the  ne«ts  of  tubes,  are  stayed  by  hori- 
zontal angle-bars  4  by  y/j  by  Ss  inches,  and  also  by  diagonal 
"lays  2  inchv"»  in  diameter,  fastened  to  the  tube  plate  by  means 
of  crow  feet.  The  sides  and  bicks  of  the  combustion  cliaml>ers 
are  st.nyed  by  ordinary  stay-boUs,  l'/>  inches  in  diameter  at  the 
threaded  portion  at  the  end  which  is  reduced  to  t'A  inches  at 
the  plain  portion  in  the  middle.   T  hese  slay-bolts  are  spaced 
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6'A  by  8'4  inchet  on  the  sides  and  7'A  by  7J4  inches  on  tlic 
back.  All  the  bolts  arc  nutted  inside  »nd  out.  The  tops  of  the 
combustion  chambers  are  supported  by  girders,  four  for  each 
chatnber.  Each  girder  is  composed  of  two  plates  2  feet  6  11/16 
inches  long,  inches  deep  and  }i  inch  thick.  Each  girder 
has  three  stay-bolts  l'^  inches  in  diameter,  equally  spaced  in 
the  direction  of  its  length.  The  girders  are  in  no  way  stayed 
to  the  shell  of  the  boiler. 

The  tubes  are  all  seamless,  cold-drawn  steel,  3  inches  out- 
side diameter.  7  feet  4'-^  inches  long.  In  each  boiler  there  arc 
324  plain  lubes,  Mo.  8  B.  W.  C,  and  180  stay  tubes.  No.  0 
B.  W.  G.  The  tubes  are  spaced  4!'^  inches  harizontally 
and  4  inches  vertically. 

In  the  steam  space  of  the  boilers  there  are  fourteen  through 
stay  rods,  each  2'/i  inches  in  diameter,  besides  four  diagonal 
stays  1?S  inches  diameter  on  each  head.  The  through  stays 
•re  prevented  from  vibrating  by  means  of  slings  from  the 
shell  in  the  middle  of  the  boiler.  The  portion  of  the  heads 
between  the  tube  nests  is  stiffened  by  two  5  by  4  by  J^-inch 
angle-bars  riveted  back  to  back.  The  lower  part  of  the  heads 
around  the  furnace  ends  is  braced  by  six  through  stays  a]^ 
inches  in  diameter. 

There  is  a  12  by  16-inch  manhole  in  the  shell  of  the  boiler, 
giving  access  to  the  steam  space,  and  five  if  by  15-inch  man- 
holes in  each  head  in  the  furnace  plate.  These  manholes  are 
properly  re-enforced  and  ilrengthened,  as  shown  by  the  de- 
tailed drawings. 

Photographs,  Figs.  1  and  3,  give  a  good  idea  of  the  size  of 
the  boilers  and  the  design  of  the  riveted  joints,  while  Fig.  2 
shows  the  method  of  drilling  the  furnace  ends  with  a  Haesler 
rotary  drill.   

THE  HEATING  AND  VF.NTILATINO  OF  SHIPS. 
•V  svtmtT  r.  wAucn,  m.  i.  x.  k. 

fANS  VSeil  I.V  VIl.VlJL.Ml.M.. 

There  are  two  distinct  classes  of  fan.'i  that  are  employed 
in  ventilation,  known  a*,  the  "propeller"  and  the  "ccnirifuiial" 
fan.  Their  names  practically  explain  them.  The  propeller 
fan  is  really  a  screw,  constructed  on  the  lines  of  the  screw 
propeller  of  a  steamship,  and  it  screws  air  just  as  the  pro- 
peller of  a  steamship  screws  water.  It  will  be  rcmemlicrcd 
that  with  any  screw  moving  in  any  nirdium  one  of  three 
things  must  move:  the  screw  itself  may  ninve  on,  as  where  the 
ordinarj-  wood  or  metal  screw  is  moved  into  a  piifc  of  wood 
or  metal:  the  object  to  which  the  screw  is  ati.achcd  may  move 
forwards,  as  in  the  case  of  many  mechanical  appliances,  and, 
in  particular,  in  the  ca>e  of  the  steamship,  which  moves 
through  the  wali  r  as  the  screw  drives  it ;  thirdly,  if  the  screw 
and  the  object  to  which  it  is  attached  are  buth  tixe«I,  th'- 
medium  in  which  the  screw  turns  must  muve,  ami  this  i<.  what 
takes  place  with  the  propeller  fan.  .\s  the  fan  turns  it  -crews 
a  portion  of  the  air  from  one  side  of  it  10  the  other,  just  as 
the  propeller  of  a  steamship  screws  astern  a  portion  of  the 
water  in  which  it  is  moving.  But  with  air  propellers  the  air 
only  moves.  Fans  of  this  kind  are  available  only  for  moving 
i|tiantities  of  air  under  very  low  pressure.  They  do  nol 
(Create  any  appreciable  water  gage  and  cannot  work  again<t  a 
re$istance.  If  the  air  in  fnmt  of  them  or  behind  them  is 
throttled  they  produce  practically  no  motion  in  the  air.  They 
are  of  great  service  for  directing  air  from  the  outside  of  a 
cabin  to  the  inside,  or  from  the  inside  of  a  cabin  to  the  out- 
side, and  for  that  purpose  they  should  he  fixed  in  the  bulk- 
head of  the  cabin,  or  overhead  in  the  iH-ams  of  the  cabin  if 
preferre<J.  Their  office  is  simply  tn  transfer  the  air,  at  a  given 
rate,  from  the  one  side  of  the  bulkhead  or  the  beams  la  thr 
other  side.  Fans  of  this  type  are  often  usetl  l<i  stir  m>  the 
air  inside  of  living  moms,  saloons,  etc..  and  they  undi>ubtedly 
do  Mir  up  the  air.  but  it  can  hardly  be  said  that,  when  used 
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in  that  way,  the>'  produce  ventilation  in  the  proper  sense  of 
the  term.  Churnuig  up  the  air  in  a  room  may  tend  to  assist 
ventilation  to  a  ^niall  extent,  Lut  it  can  hardly  be  said  to  pro- 
duce ventilation  itself. 

The  ccntrifu({al  fan  works  on  the  same  principle  as  the 
ceiitrifut.nl  pump  In  its  sinip!e-t  form  it  cunsists  <if  a  num- 
I  er  of  blades,  arraiiKvd  railially  around  a  central  space  and 
lixed  between  two  disks.  .-\s  the  blades  are  revolvcil  ihe  air 
in  the  spaces  between  them  is  driven  outwartls  by  centrifugal 
force,  a  <li(Tercnce  of  pressure  being  created  between  the 
central  space  and  the  periphery  of  the  fan.  This  causes  air 
to  enter  the  central  space,  ar.d  the  air  that  has  been  forced 
outwards  to  be  delivered  from  the  iwriphery  at  a  certain 
velocity.  Numerous  |«iteii!s  for  the  consiruclion  of  centri- 
fugal fans  are  in  existence  all  designed  to  increase  their 
eflicieticy.  The  simple  fan  descrii.ed  above  is  not  efficient, 
because  the  air  between  adjacent  blades  is  not  simply  forced 
outwards.  :\  portion  of  it  is  forced  outwards.  I  tit  other 
[Hiriions  form  eddies  between  the  bla<les,  the  e<ldies  absorbing 
power  from  whatever  is  dfiviny  the  fan,  and  reducing  the 
r|uantity  of  air  n«efully  delivered. 

The  varions  forms  of  fans  are  principnlK  on  the  lines  of 
curvature  of  the  blades.  somewh.n  sinii'ar  to  the  curvature  of 
the  blades  of  ccntrifui:al  |  umps.  the  object  being  to  eliminate 
the  e<Idics  formed  in  the  air  helwrcn  the  blades,  to  direct  the 
air  into  the  spaces  between  Ihe  blade-,  and  again  to  direct  tt 
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out  at  the  periphery  of  the  fan,  with  --utTii  ieiit  eiu  in)  t  1  pi  t- 
form  the  work  it  i>  iiil«ii<leil  inr.  lai:  w  f.h  110  Mirplui  iiufK'.. 
With  cenlrifiiK<>l  fa'i>  praiiicalU  anj,  pressure  that  may  be 
rwiuired  can  be  obtained.  It  i>  n'^:  ne»e->ar>  to  nuiitioii  tu 
marine  entjinecrs  (hat  air  pressure  is  nua?urcil  by  inches  of 
water  gage,  but  it  may  be  mciilioncil  that  with  modern  centri- 
fngal  fans  pttstana  at  high  as  lO-inch  water  Katt'-'  '>3vc  been 
obtained,  and  grcMer  prcanures  could  be  produced  if  re- 
quired. On  tile  otber  hand,  for  ventilatiBg  parpows.  the 
prwfc  slMMiId  be  kept  a*  low  as  possible.  As  menUooed,  at 
the  BimilngliaiB  General  Hospital  the  pressure  at  tlie  ten  is 
only  t/so-tnch  water  gage^  bat  h>  dw  iieat  majority  of  cases 
pressures  fiom  I  inch  and  upwards  are  emplajrcd. 

Fig.  68  shows  one  of  the  Stnttevant  Company's*  plate  fans, 
constructed  for  pressure  or  exhau«t  .Another  type  of  the 
same  make  is  shown  in  FiK,  («j  In  l  it  70  i-  ^Imw-n  a  fan 
built  by  the  Sirocco  Enginci  rinv;  C'  in|i.iti>  .  New  York. 
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ams  OP  FANS  BtQDtaan. 
The  siie  of  the  fans  required  for  driving  ah-  through  spaces 
to  ha  Tcntilaled  depends  upon  two  quantities :  the  Tolume  of 
air  to  be  delivered  per  minute  and  the  velocity  or,  what 

amounts  to  the  same  thin^'.  the  prl•^^tlTl■  nr  it  i-.  <!<■ 

livcrciJ.  The  proMcm  is  very  similar  to  thai  (ii  ihr  ehinmey 
liir  the  boiler  furnaie.  am!  t'l  (hat  ni  the  fans  miplnyefl  for 
fnriiivhinu  foreeil  or  inilueeil  <lraft  It  will  tic  reiucmbcreil 
tliat  (he  siclioiial  ;irea  of  the  chiimii  •.  nu>l  1"'  larije  enoUEh 
to  accommodate  the  riiiamily  01  hot  ijase--  that  may  have  to 
pass  throuRh  it  when  the  boilers  are  iloiuK  thiir  hardest  work, 
and  it  must  also  be  high  enough  to  give  the  requisite  motive 
OOltinin  to  drive  the  air  and  gases  through  the  furnace.  Aves. 
etc.  Similarly,  with  forced  and  induced  draft  the  fans  must 
bebrgeeaoughtoallowof  the  passage  of  the  air  or  hot  yases 
through  them  twithout  throttling;  and  must  be  able  to  produce 
the  nceessaiy  pressure  to  drive  thrai. 

With  ventilating  the  .same  thing  occurs.  The  fans  employed 
must  be  large  enough  to  allow  of  the  passage  throujeh  them 
of  the  iarKevt  ipiairilv  .1!  air  tlia!  may  be  re<)uircd.  ari!  ihey 
nnut  be  able  to  fiinn^h  the  pre-'>ure  neceswiry  to  drive  that 
quantity  of  air  tlit  ur  ))  thr  vi  ntilatiiig  <.ystem. 

With  the  propeller  fan,  the  si/e  of  the  fan.  that  which  rules 
the  quantity  of  air  it  can  pass,  is  iis  diameter,  and  the  pressure 
obtained  from  it  depends  upon  its  speed.  The  pressure  ob- 
tainable with  any  prapdfer  fan  b  Vcty  small,  and  in  practice 
on  board  ship  only  very  small  fans  are  employed,  driven 
usually  hy  *>mII  dcctrie  motors,  and  capable  of  handling  the 
ventilatioa  of  cabins,  small  mess  rooms,  or  of  assisting,  or 
as  dcctrieal  engineers  would  siqr,  "boosting."  the  ordinaiy 
veniiLiting  current  in  sahxins,  etc.  There  is  a  point  that  may 
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lie  inei:;ii  lu d  ni  cui'.nectiou  with  pt.i;>i!!<  r  i.iiis,  though  it  will 
hardiv  v'^nie  into  ine  pr;ieliie  of  lua'.iii>;  ain!  viniilatnig  on 
buard  ship.  As  eNplaiiud.  ihe  piMpilU  i  blaiU.-.  carry  the  air 
trum  unc  side  of  the  fan  to  the  other  a-  thei  move,  just  as 
the  propeller  of  a  steamship  cariies  the  water  from  one  side 
of  it  to  the  other,  but  while  this  is  true  of  the  outer  portions 
of  the  blades  of  the  propeller,  there  is  a  return  air  current  at 
the  center  of  the  propeller,  which  may  be  seen  by  testing  with 
a  ribbon,  or  sonietliing  of  that  kind.  This  return  current, 
which  n  in  the  nature  of  an  eddyt  wry  mixh  on  the  lines  of 
the  eddies  that  seamen  are  tmSSwr  with  hi  rivers  and  on  Ac 
ooast,  ncccasi^  Ihschs  the  eSdencgr  of  the  fan,  and  re< 
qtiircs  more  power  to  be  employed  in  driving  it.  * 

With  centrifugal  fans,  the  ^ize.  in  the  --cnse  of  the  ability 
to  accomini -ilate  volumes  of  air.  the  si/e  which  corresponds  to 
the  sei  ;ii.ti:)l  area  of  the  ehiniuey.  i*  the  width  of  the  fan,  the 
«!ihh  lieiweeii  the  <lisk>  which  usually  imlose  ilii'  blades  The 
wider  the  Ian  the  larger  the  quantity  oi  ;ih  .vill  aceimimo- 
date  without  throttling.  It  will  be  under.^tood  that  the  air 
pa.ssagcs  in  a  fan  offer  resistance  to  the  passage  of  the  air 
through  them,  just  as  the  passages  through  which  steam 
passes  in  doing  work  offer  resistance  to  its  passage,  and  that 
this  resistance  makes  a  charge  upon  the  power  that  must  he 
delivered  to  the  fan  riiaft  by  the  dectrie  motor,  or  whatever 
is  driving  it  Thus  a  small  fan  nuy  require  a  larger  power 
than  would  be  ncecssaiy  to  do  the  same  amornit  of  woifc  m 
moving  the  air  by  a  larger  fan. 

The  pressure  delivered  by  the  fan  varies  with  the  square  of 
its  speed.  It  is  nf  (  [viviiblc  to  tive  ary  r'.sle  for  the  size  of 
fan  re(juired  for  aiiv  i;iven  \\<  rk  nor  the  s[n'cd.  bcvause  there 
are  so  tiia:-.\-  fai:'.        it  tin  inarkt-f.  c\t  ry   i-ir'  ui  *,\lr.i-h  differs 

in  ih«  pressure  it  furnisher  per  revolution  and  in  the  capacity 
for  attowing  the  passage  of  air. 

TBI  rowci  asouiasn  by  the  fak. 
As  marine  engineers  know,  potirer  is  required  to  move  the 
air  under  aqy  ghren  conditioos,  and  it  dtpends  directly  upon 
the  quantity  of  air  to  be  moved  and -on  the  velocity  at  tvhidi 
it  ts  moved.  Air  has  weight,  tind  creates  frktion  when  moving 
through  pipeik  dncts,  etc.  BoA  of  these, features  demand  the 
expenditure  nf  energy  when  the  air  has  to  be  moved.  The 
matter  m.\v  be  put  in  another  way — the  power  required  de- 
pends ujHin  the  velocity  at  which  the  air  i^  moved  and  the 
pressure  that  i-.  rit|uired  to  mr>ve  it  Iti  ;hi-  ea^e  of  a  eom- 
pletc  veiitllatiiig  circuit,  from  the  entratue  of  a  duet  leading 
to  a  room  to  be  ventilated,  to  the  exit  frfini  the  duel  leading 
back  i<i  the  atmosphere.  Ihe  psiwer  required  will  be  measured 
by  the  veliK-ity  at  which  the  air  is  moved,  multiplied  by  the 
differetKe  of  pressure  between  the  inlet  of  the  fan  and  the 
exhaust  of  the  system.  The  pressure  would  be  measured,  of 
coursci  outside  of  the  fan  or  other  apparatus  enipk>yed  to 
move  the  air. 

It  wID  be  noticed  that  the  conditions  are  exactly  the  same 
as  in  the  case  of  an  electric  circuit.  It  will  be  remembered 
that  the  power  required  in  an  electric  circuit  is  measured  by 

the  current  passing  in  the  circuit,  multiplied  by  the  pressure 
required  to  drive  the  cnrreft  ihronclt  the  circuit. 

In  the  case  of  air.  the  whole  of  the  pre»snrc  employed  in 
the  air  circuit  must  be  taken  into  the  calculation  for  tinding 
the  power  re<iuired  Thus,  if  the  air  is  moving  under  a  pre*- 
■ore  of  2-inch  water  gage,  and  Ihe  dtu-t  has  .in  area  of  13 
square  inches,  the  total  pressure  will  be  j4-inch  water  gage, 
or  a  total  of  IJ  Otmces;  {•inch  water  gage  it  w  ill  be  retneni- 
bered,  being  equal  to  asS  ounce  on  the  square  inch.  When 
the  total  pressure  and  velocity  are  known  the  horsepower  hi 
ttte  air  is  given  by  the  formula 

^  X  w 
•H.  P.  j=  > 

3J/»o 
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where  l>  is  the  pressure  in  pounds  per  squire  inch  and  f  i» 
the  velocity  in  feet  per  minute.  This,  however,  is  the  horse- 
power in  the  air  only,  and  takes  nu  account  of  the  efficiency 
of  the  fan  or  other  losses;  and  in  estitnating  the  actuiil  horse- 
power required,  when  the  quantities  given  above  are  known, 
it  will  be  wise  to  double  the  figures  obtained  iroin  the  last 
formula. 

It  was  nienliitneil  above  that  the  pressure  created  by  a 
ccntrifuKal  fan  varies  as  the  square  <if  the  s|ie«!.  The  power 
absorbed  by  the  fan  varies  as  the  cube  of  the  spcctl.  When 
the  spe<'<l  <if  a  fan  is  increased  Iwn  operations  take  place : 
the  quantity  of  air  delivered  by  the  fan  is  increased,  and  the 
pressure  at  which  the  air  is  delivered  is  also  increased,  and 
hence  the  cube  ratio  for  the  power.  When  a  fan  is  rimninK, 
each  blade,  as  it  goes  around,  delivers  a  certain  quantity  of 
air  to  the  duct,  or  whatever  it  may  be  delivering  into  and 
the  greater  number  of  revolutions  the  fan  makes  the  greater 
is  the  (|uantity  of  atr  delivered  and  in  exactly  the  same  pro- 
portion The  veloi-ily  of  the  air  issuing  from  the  fan  neces- 
sarily varies  as  the  square  of  the  speed  of  the  fan  in  accord- 
ance with  ibe  well-known  laws. 

TICSTIN'J  THE  AIM  CL-ktlKNT. 

In  any  system  of  ventilation,  or  of  combined  heating  and 
ventilating,  it  is  neccssaiy  to  test  the  course  of  the  ventilating 


current  and  also  the  veliK-ity.  1  he  course  of  the  ventilating 
current  can  lie  traced  with  comparative  ease  by  the  use  of 
light  pieces  rf  ribbon  h  -M  on  the  end  of  a  stick  in  the  air 
current.  The  paper  windmills  that  are  made  for  children 
to  play  with  are  also  very  useful  for  the  purimse.  as,  if 
properly  nia<le,  they  are  very  sensitive.  They  must  Ik-  placed, 
it  will  be  rememl>ere«l.  with  their  axes  facing  Ihe  direction  of 
the  wind,  and  they  w-M  be  found  to  show  the  direelinn  and 
a  rough  approximation  of  the  force  of  the  wind  very  readily. 

To  estimate  the  veltK'ity  oi  the  air  current  an  anemometer 
must  lie  eniplo>ed.  It  is  an  instrument  which  rct]uires  a  con- 
siderable amount  of  skill  in  handling.  It  consists  of  a  short 
brass  cylinder,  carrying  what  is  virtually  a  small  pro|K-ller  fan 
pivoted  on  an  axis  in  the  center  of  the  cylinder,  and  arrangeil 
to  count  up  its  revolutions  on  one  of  the  usual  ilials.  The 
apparatus  must  be  pbieed  S4>  that  the  fan  blades  receive  the 
air  current  in  the  same  manner  as  an  air  current  would  be 
created  by  a  propeller  fan.  and  the  test  is'made  by  counting 
the  number  of  revolutions  in  a  given  time. 


MCASIKI.M.  THE  AIR  PRKSSI'IU.. 

The  simplest  method  of  measuring  the  air  pressure  is  by 
means  of  the  apparatus  with  which  marine  engineers  will  b« 
familiar — the  water  gage — consisting  of  a  L'-lube,  having 
water  in  the  bend  and  arranged  for  the  Ihh  ends  of  the  tube 
to  be  open  to  the  portion  of  the  air  current  between  which 
the  difference  of  pressure  is  to  be  measured.  Measurements 
of  the  pressure  between  the  atmosphere  and  any  portion  of  a 
ventilating  air  current  are  made  by  allowing  one  end  of  the 
tube  to  be  open  to  the  atmosphere  and  connecliiig  the  other 
end  to  the  air  current  wht^e  pressure  is  10  be  measured. 
Water  gages  are  often  arranged  with  one  end  of  the  tube 
bent  at  right  angles,  the  tube  itself  being  held  upon  a  flat 
bt>ard,  very  much  in  the  same  way  as  a  thermometer  is  held, 
and  the  bent  end  of  the  tul^e  being  pushed  through  a  hole  in 
the  lM>ard.  .\  length  of  india-rubber  tube  can  be  employed  to 
connect  the  ends  of  the  tube  with  the  atmosphere  to  be 
nieasure<l. 

l-'i>r  measuring  very  small  differences  of  pressure  the  micro- 
manometer  shown  in  Fig.  71  may  be  employed.  It  is  claimed 
that  readings  to  i/jooo  millimeter  may  be  obtained. 

F.SriSI.\TI\r,  THE  HI-.\T  TO  BE  PBOVIUtU. 

Ill  the  iireceding  sections  the  writer  has  explained  how  the 
heal  is  delivered  from  the  different  appliances  to  the  air  of  the 
room,  how  the  air  entering  a  room  is  heated  and  how  the 
ventilating  current  is  made  use  of  to  heat  and  cool  a  rixim, 
etc.  In  a  later  section  he  proposes  to  estimate  the  probable 
c|uanlily  of  heating  ap|>aratus  and  the  probable  current  re- 
quired |o  he,it  a  large  ocean  liner  throughout  by  electricity. 
Heforc  floing  so  it  will  perhaps  l>c  as  well  to  consider  how  the 
heat  that  is  required  has  to  be  estimated. 

In  Ihe  earlier  articles  it  was  (xiinted  out  that  the  healing 
apparatus  in  n  great  many  eases  was  left  to  heat  up  the  room. 
Ihe  saliKin,  etc.,  as  best  it  could;  and  in  other  cases  the  air 
was  liealc<l  as  it  entered  the  nioni.  either  by  appliances  in  the 
rofim  or  by  appliances  placed  in  the  path  of  the  air  current, 
but  he  has  not  dealt  in  det.iil  uiih  the  qiianlily  of  heat  that 
has  to  be  proviiled.  The  coiidiiioiis.  of  course,  will  vary  with 
Ihe  difTereiil  climates  a  ship  ma\  be  passing  through  and  with 
the  different  times  of  the  year,  but  the  same  rules  will  apply 
in  all  cases  It  is  not  s;ifVicicnt  to  assume  that  the  air  of  a 
room  is  heated  up  by  the  healing  appliance  and  rentains 
heated.  This  is  what  use<l  to  lie  assumed  in  the  old  days  of 
i>|)en  fireplaces  and  natural  ventilation. 

The  modern  heating  and  ventilating  engineer  carefully  esti- 
mates the  quantity  of  heat  that  passes  out  of  the  space  to  be 
warmed  in  exactly  the  same  manner  as  he  estimates  the  quan- 
tity of  heat  that  he  can  deliver  t<i  the  space  through  the  sur- 
faces of  his  healing  appliances.  Evidently  there  will  be  two 
distinct  s<iurces  of  loss  <if  heat  in  any  room  lo  be  warmed— 
the  entrance  of  cold  air  from  outside  and  the  passage  of  heat, 
from  the  r'u-m  t<i  Ik"  heaie<l.  through  the  walls,  floors,  ceilings, 
etc.  The  lirst  source  of  loss,  the  entrance  of  cold  air.  is  ex- 
ceedingly difficult  to  estimate  for.  It  is  usual  to  provide 
against  it.  as  far  as  possible,  by  warming  Ihe  corridors,  alley- 
ways, vestibules,  etc,  and  in  the  present  case  it  will  be  left 
out  of  the  calculation,  it  Wing  assumed  that  the  air  of  the 
nllrywa>s.  etc..  is  warmed  to  a  temperature  of  10  degree* 
above  that  of  the  outside  atmosphere  The  heat  to  lie  provided 
then  consists  of  t\vi>  quanlilies  ibal  r<H|uiretl  10  raise  the 
Icmperalure  of  the  air  and  the  objects  in  the  room  to  the 
desiriil  amount,  and  that  requiretl  to  replace  the  heat  passing 
i>in  through  the  walls,  floors,  etc. 

THK  tir\T  PASSIKC  OfT  TIIROl'dl  THE  SHir'S  SIPE,  BUI.KnCAISS, 
tTC. 

It  will  Ik*  understood  from  what  has  been  said  with  regard 
10  the  passage  of  heat  from  a  higher  temperature  to  a  lower. 
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that  the  rnle  given  M  to  the  passage  of  Iwat  from  a  heatliig 
an^liince  to  the  svrrounding  air  aiKp]ies  cqualV  to  the  pas- 
aagc  of  heat  fram  the  air  in  a  stateroom  10  the  water  outside 
the  Hup,  or  to  the  air  on  the  other  side  of  the  bulkheads,  the 
«ilhcr  >i<li-s  <if  the  deck,  rtc.  That  is  Uj  -a.  the  ]  .  vi^;.  if 
hi-at  ihroiiyh  the  ship's  side,  the  bulkhcada,  ttc.  vnil  tiv;  m 
<lirict  pro|)ortii>n  to  the  ditTi.r<.ii  .c  jf  temperature  between  the 
iiiiicic  of  the  stateroom  attil  ilic  water  ijr  air  on  the  outiide  of 
the  ship  or  the  bulkhead,  in  direct  proportion  to  the  surface 
exposed  to  the  action  and  to  the  thcrnjal  condiitlivity  of  the 
substance  of  which  the  walls  of  the  statcromn  arc  composed. 
The  hcatiiiK  appliance,  whatever  it  is,  mu»t  deliver  heat  to  the 
slaterocrn  at  the  same  rate  as  it  is  carried  off. 

Asiumiflg  the  temperature  of  the  stateroom  to  be  main- 
taincil  al  70  degrees  F.,  the  tcmiieratnre  to  be  worked  to  ouf 
side  the  walls  of  the  stateroom  is  evidently  tlic  lowest  that  is 
likeljr  to  be  met  with  dvring  the  «hip'«  voyaKc.  and  this  will 
varj-  with  the  climates  into  which  the  ship  ijors  and  with  the 
seasons.  Whalers  and  sealers,  and  ships  which  go  into  the 
very  cold  regions  in  the  neighborhood  of  the  .\rctic  circle,  will 
lie  subject  to  very  low  temperatures,  while  those  which  arc 
enfiaged  in  the  bulk  of  the  ocean  traffic,  crossing  the  .-Vtlantic 
and  the  Paciiic  in  \arious  directions,  will  not  have  such  wide 
variations.  In  the  c.ilcnlattons  which  follow,  a  minimum 
leniperaturc  of  30  degrees  F.  is  taicen  for  the  sea  and  40 
■dcKtees  p.  for  the  air  outside  of  the  Staterooms,  with  the 
proviso  that  for  ships  in  which  lower  leniperatures  are  met 
with,  these  lower  tcmperaMires  nutst  be  stthttituted  in  the 
'Calculations.  It  is  also  assumed  that  the  air  in  the  alleyways, 
corridors,  and  generally  between  dedo,  wiH  he  warmed  to  a 
temperattire  10  degrees  above  that  of  the  outside  atmosphere. 

In  houses  in  Canada  and  .America,  that  are  subjcet  10  very- 
low  temperatures  in  winter,  it  i-  ii-  iril  d  r.ii  ->  the  temperature 
of  the  halls,  passages,  etc.,  to  viry  iitiilj  ihat  of  the  living 
Ttioms,  as  serious  colds  micht  I  c  taken  if  this  were  not  done. 
Also,  in  the  case  of  institutit  iib  in  the  L'nitcd  Kinjrdfim  such 
as  hospitals,  hotels,  technical  colleges,  etc.,  th;(t  ar.-  •.\..rr..i.d 
and  veniilatr<)  on  the  plemun  system,  the  temperature  of  the 
corridors,  passages,  etc.,  is  pntticalljr  the  same  as  thai  of  the 
■wards,  coffee  rooms,  class  rooms,  etc. 

Take  a  stateroom  having  a  cubical  capacity  of  I.IOO  CUbic 
feet— this  figure  is  taken  to  simplify  calenlationf— the  dimen- 
sions being  a  feet  hNig  (fore  and  aft)  by  uli  feet  wide  and' 
4  feet  high.  The  surface  exposed  to  conduction  from  the  air 
of  the  room  to  the  water  outside  will  be  96  square  feet,  and 
that  exposed  to  the  air.  either  of  other  staterooms  or  of  corri- 
dors, etc..  will  be  8  y  35  =  3P9  square  feet.  The  surfaces  of 
the  decks,  above  ami  licl nv,        Ijc  2  >:  ijS  —  jjfi  i(|ii.ire  feet. 

We  may  ciwsider  that  stn;  ^y'<  square  Icet  01  tlv.-  ^liij.  s-  side 
is  subject  to  a  difference  of  ti  tnpf  rature  of  40  degp  !•  1 1  .i 
has  a  conductivity,  according  to  Box,  of  J.?.t  British  thermal 
*nits  per  square  foot  per  hour  per  t  dettree  F.  It  will  be  seen, 
if  the  stateroom  is  not  lined  with  wood  on  the  ship's  side. 
Inw  enormous  will  be  the  transference  of  heat  from  the  air 
of  the  room  throtiith  the  ship's  side  to  the  water.  Under  the 
conditions  given  above  the  Quantity  of  heat  passing  out  would 
be  over  Inlf  ■  millioa  units  per  Imr,  requiring  a  very  large 
heating  apparatus  to  replace  it  bieideiitalbr.  this  shows  the 
-difficttlly  of  warming  parts  of  die  ildp  where  the  naked  side 
phtes,  etc.,  are  exposed  to  the  water  on  one  side  and  the  atr 
of  the  ship  on  the  nlhcr  in  very  cold  climates,  and  the  ad- 
vantage of  wooden  ships,  in  this  respect,  in  cold  climates. 

.\  iiu  I  .  L'old-storaRc  methods  enables  the  problem  to  be 
V:  r.-  <  iT.  ,  •ivily  dealt  with,  and  the  passaK^*  of  hraf  from  the 
^l  it<  rrr  rtis.  saloons  or  any  part  of  the  r.h\\<  1.  I  ■  effectively 
picvetilcd.  .\  lining  of  wood  is  in  itseli  eiTeciive,  because 
wood  has  a  rondnctivity.  according  to  Box.  in  the  neighbor- 
2iood  of  oM  unit  per  hour  for  a  thickness  of  i  inch,  and  if  the 
wood  lining  is  so  arranged  as  to  inclose  a  small  air  spa:e 


balwccii  itaeif  and  the  sMp^s  plates,  and  more  particularly  if 
the  air  space  is  divided  up  tnio  small  spaces,  so  that  confection 

air  currents  shall  not  have  much  room  to  circulate,  and  if  the 

wood  lining  is  thoroughly  dry,  the  leakage  of  beat  from  the 

staterooms  i  :  =:ili  n;.  im'N  r  these  conditions,  may  easily  be 
reduced  to  0  5  unit  per  li  iir  per  degree  F.  difference  of  tem- 
;  ir:i:u-c  1  r      h  square  !'>■:  "i  >uif.ice  of  the  rcxim  all  over. 

ilie  dimensions  <riwri  .'ib.nr.  the  tm.-il  surfaces  -jqu^l 
652  square  feet,  of  wlii'.b  icot  v,:l\  In:  -.run -mitt in^ 

1,920  units  per  hour,  and  the  rcmauung  556  square  tcct  ><.S40 
units  per  hour,  making  a  total  of  I0.2fx>  units  per  hour,  which 
would  lower  the  temperature  of  a  room  of  the  size  given  9.3 
degrees  F.  per  liour,  unless  it  was  replaced  from  a  beating 
appliance. 

With  electrical  apparatus  this  means  that  j,n»  watts  must 
be  delivered  to  the  heating  appliances,  and  this  would  require 
three  of  the  usual  four-lamp  luminous  radiators,  one  non- 

Itiminous  radiator  of  3.000  watts,  two  of  1,300  watts  each,  or 
any  other  equivalent.  With  hot  water  or  steam,  taking  the 
rale  given  a!  1  v;  m'  r  -  lii  rit  unit;  liberated  per  square  foot  of 
healing  surface  per  u  iircc  1  iliticrcnce  of  temperature,  and 
assuming  the  hot-water  ;iiiri,-(r;itii>  to  have  a  temperature  of 
170  degrees,  10,260  heat  units  would  require  approximately 
70  square  feet  of  heating  surface.  With  steam  at  jui  grees 
the  heating  surface  would  he  approximately  50  square  feet. 

In  the  estimate  for  healing  an  ocean  liner  entirely  by  elec- 
tricity the  calculations  have  been  made  on  these  lines,  the 
snrfaccs  through  which  heat  passes  out  being  estimated,  and 
the  quantity  of  heat  calculated  from  the  differences  of  tem- 
perature, etc. 

(7*0  be  CondaM.} 


A  I'ractiirad  Rudder. 

The  French  steamship  Brrig  Hmtl  brolce  her  mdder.  which 

was  repaireit  at  Fayal  by  means  of  a  strap  bolted  across  the 
fracture  at  the  top  and  bottom.  This,  however,  was  carried 
away,  a:: d  the  Urejik  rer. ■«!■<!  ali.ni;  -i^  sb->wn  in  sketch- 
After  driitin.:  (Mr  ten  iluys,  the  ship  was  taken  til  low  by  the 
British  sieanv  r  xVr  i.  and  after  six  days  of  towing  readied 
Bermuda  tale  in  April. 

The  slock  of  the  rudder  was  of  cast  steel,  and  the  break 
occurred  just  tinder  the  upper  pintle.  After  being  surveyed  in 
Bermuda  die  vessel  left  under  her  owii  steam  for  New  Yorli; 


VSACrVRSD  BVSMS  Of  VM  nil*  nvtb 


Digitized  by  Google 


International  Marine  engineering 


louiiiK  ilii  ni^;  /  l.Uikinback  a  a  rudder.  Repairs  were 
tinaliy  ii  aiiili  i r.l  in         Eric  Basin,  South  Urooklyn. 

The  lircic  j'.'h.i'  1-  1    ti  ll  sirrew  steamer  of  tons  net 

art!  5.097  gross,  Liuitt  m  lyoj  by  the  Chantirrs  de  la  Loire,  at 
N'anlcs.  She  i*  jyo  feet  long.  Jo  feet  broad  and  id  feet  3 
inches  deep.  She  has  seven  watertight  bulkheads,  and  is 
lilMd  for  water  ballast,  tier  triple  expansion  engine  has 
cylinder*  25.  42!^  and  inches  in  diameter  Iqr  44  incbca 
stroke.  The  indicated  iKWMpoKrcr  !•  ajtBO.  Steam  is  ftir- 
nitbed  by  three  aingle-ended  Scotcii  boilers. 

TIte  Skin  n  a  steel  screw  steamer  of  ajou  torn  net  and 
3,14s  gma,  built  in  1893  by  Irvine  &  Company,  West  Hartle- 
pool, She  it  $22  feet  long,  41  feel  7  inches  broad  and  21  feet 

inches  deep.  She  has  »fb  frame*  and  five  watertiKhl  bulk- 
heaiU.  and  ii  titled  for  water  ballast.  Her  triple  expanMOn 
rnKinr  has  oiiindcfs  aif>i,  Jj)  and  6(  iDctics  in  diameter  by 

42  inchii  •>lr<ike, 

T  ill-  Hrt-i:  Hue!  another  mishap  late  in  .AuRUst.  having 
gone  ashore  ne»r  Aden.  After  removing  300  ions  of  cargo 
site  was  floated  witliont  lia\-iti(  sustained  serious  damaee 

W.  B.  Smith. 


THE  WEIOHTS  OF  VESSELS. 
tt  akTXci*  t.  tiMR.t. 

The  Lusitania  ami  .l/iinrr'rm'.j  :,ri-  in  ■,••••■<•  .innrfir-  "iiiir>: 
decried  as  inonslrosities  r,i  mu  d  ari  lut  i  <  ■urr.  wliitli  l.avr 
indeed  br'.ikcn  tho  Atl.inn:  record  nl  fiDriiious  COM.  but 
which  no  ship-owning  compisny,  biiit  on  earning  profits,  will 
ever  attempt  to  rival.  It  is  pointed  out  that  the  weights  of 
veHtl.  machinery  and  fuel  arc  such  that  the  carrying  of  cargo 
becomes  impossible,  while  the  possible  receipts  fruMB  the  pas- 
lenger  traflk  are  not  sufficient  in  themiclves  to  pay  tbe  ex- 
pense* of  woriiinv. 

It  is  perliaps  WMth  consideritic  in  wliat  way  Hm  welglits  of 
sucli  vessels  migltt  be  redticcd.  and  ttow  possible  rcdaelions 
miihl  affect  dw  fsnenl  design. 

At  the  Ttttematidnal  Engineerinj,'  C  inKri  <!s,  held  at  Chicago 
m  Ifigj.  the  late  DireVti  r  M.  lii.  ii.lnrf  1  i  ilu  ('.■  rmanischrr 
l.loyd  Classification  Stcutv.  r.:.id  .1  pijjcr  on  in,-  Sucn^h  of 
I  'rj.ii-ls,  which  receive'l  ■< :i"tt  iiti.  m  than  it  dc5rrv?il  1  lir 
p.iper  conLiined  detaili  il  c^il-ul  u;i-n5  of  the  reduction  oi  the 
gener.il  scantling  of  a  Vi  •  hull  which  the  fitting  of  a  central 
lattice  girder  would  render  justifiable.  The  value  of  the 
method  was  testified  to  by  the  president  of  the  Congress 
(Engiticer-in-Chicf  Melville  ),  but  copies  of  the  paper  not  being 
in  the  hands  of  the  members  until  tlie  meeting  beaan,  no  one 
was  in  a  posiiion  to  diactiss  it. 

It  may  be  premised  Uiat  in  his  >o«nier  days  Hcrr  Mhlden- 
dorf  had  been  well  tenown  as  a  capable  aliiplniildcr.  and  had 
also  himself  built  bridge*  and  studied  the  theoretical  principles 
Mnderlying  their  design.  sr>  that  his  proposals,  borrowed  from 
bridge  (inictice,  must  he  taken  witli  all  seriousness  His  con- 
tention was  that  i  |  r  pi  rl.  il  .  t': :ed  laliice  girder  at  the 
Center  line  of  a  vcs»tl  wuuUl  lAkc  half  the  longitu<!ina!  strain 
usually  Ijornc  by  the  sides  of  the  structure.  Detailed  calcula- 
tions of  the  strains  and  the  necessary  dimensions  of  the  dif 
fcreni  nicmber-s  of  the  lattice  ginler  were  given  by  him  for 
a  twin-screw  vessel  of  about  400  iee(  in  length  The  sveight 
of  the  girder  was  4J  tons.  On  the  strength  of  this  llerr  Mid- 
dendorf  advocated  a  reduction  in  the  side  plating  of  from  1$ 
lo  ao  percent,  whicli,  as  he  showed,  woidd  stilt  leave  the 
kmcitHdinat  suuetnre  stranier  tban  before. 

The  incoBveniences  attaching  to  such  a  girder  were  stated  to 
be  the  necessity  of  fitting  side  h.nchway*.  and  the  circumstance 
that  the  diagonal  bracing  might  in  some  ca<e<  interfere  with 
passenger  accommodation  and  with  the  stowage  of  cargo:  but 
none  ot  these  can  be  considered  lo  be  fatal  objections. 


If  It  \tt  assumed  th.it  of  the  thickness  usu.illy  given  to  the 
shell  01  a  vessel,  about  half  is  fei|uired  to  meet  longitudinal 
rtr.'iins  of  I:.'  -niKTure.  and  haii  1    "I'lt  local  pres- 

sure of  the  w.iter.  blows  oi  the  sea.  etc..  which  may  act  .it  the- 
same  tmie.  it  would  appear  that  a  possible  reduction  of  onc- 
(luarter.  or.  roughly  speaking.  70  to  80  tons,  might  be  made  it» 
the  sides  in  return  for  a  weight  of  central  girder  of  4.t  tons. 
This  Utter  weight  is  probably  considerably  overestimated,  inas- 
mudi  as  the  Strains  doe  10  water  prtssufe  and  blows  of  the 
sea  eugiit  to  have  been  deducM  from  the  total  lo  which  the 
hmgitadinal  structure  was  asaumcd  to  be  subject*  The  gain 
wotild  here  be  about  50  tons,  or.  roughly  speaking,  abrsu!  3- 
percenl  of  the  whole  wei^t  of  the  huU  on  the  ihell  plating 
alone  Pr  I  .  :ltrr  parts,  such  ss  IteelsoHS  and  strimers, 
might  be  rtilun  J  .i',  ■ai  II, 

.\  further  mean*  ii  I  k'H' 'ling  the  hull  consists  in  the  gen- 
eral adoption  uf  tlte  system  of  widely  spaced  pillars  and 
girders,  from  bulUutid  lo  bulhheaid.  at  the  Keii^  of  tlie 
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decks.  This  system  saves  weight  in  itself,  bat,  when  the 
spans  of  the  beams  are  thus  dumeitedi  tbe  latter  aaay  fairtr 
be  correspondingly  feduced  in  scctloii,  and  addiliooal  satriag» 

of  pf  riirtps  2  percent  on  tbe  weight  of  tiie  hnU  may  be  eCected. 

In  rtgard  lo  the  framing  of  a  vessel,  it  is  by  no  means 
ctrtjin  that  the  greatest  possible  lightness  has  as  yet  beer» 
attained.  .\  judicious  use  of  longitudinal  gir  Urs  .'n1  ^^.t•\^ 
frames,  to  take  the  n«in  strains,  combined  wuii  Irjiucs  of 
reduced  section  spa'  1  il  rh  s<r  together,  to  withstand  the  local 
jirr  ■itiirt-s  on  the  sheil,  would  no  doubt  result  in  a  saving— it 
n>i;;lii  I  t  at  llic  expense  o(  space. 

.Xnoiher  direction  from  which  a  saving  in  weight  may  1'  oic 
is  that  of  the  rivetiac.  The  hull  of  a  vessel  is  construct' d,  1  1 
a  considerable  extent,  of  longitudinal  strips  of  steel  riveted 
together  at  their  edges.  The  expanse  of  plating,  shown  in 
Fig.  I,  represents  tiiree  strakes  of  shell  with  butla  ihiflcd  in 
the  ordiiury  manner. 

When  two  strips  of  plating  of  the  same  ilttneiisioiis,  the 
one  with  iuid  the  other  without  a  butt,  arc  severally  sub- 
mitted to  tensile  strain  and  tested  to  ilcstrucii  ■.  t  Mill,  ,iv  a 
rule,  be  found  that  the  butt  will  open  suftici'  iitlv  to  crnck  .he 
paint  and  cause  slielii  ■  ■  rTTianent  set  it  k-^  thir.  h;ilr  ihr 
strain  which  the  plain  plate  will  bear  without  r.ipid  extension 
or  "flosving"  of  its  material  In  fact,  for  practical  purpOSCO 
the  butt  IS  rather  leas  than  half  as  strong  as  the  plate 

When  several  Strakes  are  worked  together,  as  in  Fig.  i,  the 
conditions  become  somewhat  different.  Tbe  rivets  in  the  butt 
are  very  much  more  elastic  than  the  pfaHe  material,  and  the 
resnh  of  this  is  that,  when  the  diree  strakes  have  been  tub* 
mined  to  tensile  strani  umil  the  plates  begin  to  slide  over  one 
another  at  the  butts,  and  the  paint  erackf.  the  fuU  plate  of 
each  of  the  two  strakes  .idjacent  to  the  butted  oitc  begin*  to  be 
more  Severely  ^trained  in  way  of  th  Ir  •:  r  iii  .1  .  ul  -  re.  The 
tenilrticy  will  be  lor  the  tmtt  to  open  iti  llit  imililit,  while  at 

*  li  t  c.ilci  l  (ti-  ti  wi<  hivf'J  on  l!it;  .i»«Mnirtion  ordinirily  made,  that 
whrr.  ;i  vr.-t!  is  •'iit  Tr.t"  npun  the  ct<>1  or  in  ttw  trOUSlk  ol  a  bi|ll 
u^vr.  tlir  Stii.liriif  Inhmrill  i-   rirarty  r.jiuil  \„  Itir  loul  MNM  «Mch  WC 

tf.nw 1 .  .It^ioM'il.  cm  V. itiK-.in.l  I  i>^ii-Ti  the  |«rlS  fsrtheit  (Mot 
lltc  iMHiral  *xi>  »>c  »tr»ine<i  10  tbnr  lUiermott. 
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it*  top  and  bottom  it  will  remain  comparatively  uii'trained, 
but  tlu-  atljacmt  «trJikc«  will  be  strained  to  a  corre<prtndingIy 
incrcii^ied  extent 

A^'iume  the  >lr:tln  which  the  Intlt  will  ju«l  bear  wilhout 
OpeiiinK  to  be  represented  by  I.  wheti  tlir  vtrake  »  W1CH|lportcd 
at  ih«  iidci.  In  the  oiic  of  the  three  HnUti  aimmwd  abovev 
the  strain  «n  the  antcriil  of  the  full  plate  at  each  tide  would 
then  he  04,  were  it  not  iliat  the  hatt  at  top  and  bottom  i»  pre- 
vented fiDm  yielding.  As  it  is,  tbe  fntl  plale  has  to  do  a 
considerable  <:hare  of  its  work.  An  exaggerated  ^etnre  of 
what  occurs  i*  jfiven  in  Fi^t  i.i 

The  butt  docs  ffhaps  five-.ixth»  of  its  own  work.  r.  e.. 
the  itrain  lakcii  bv  ii  U  represented  by  j/d  X  J.o  =  a8jj. 
Hie  remaining  ai6r  of  it*  work  i*  borne  by  the  fall  plate*  of 


Referring  again  to  Fig.  2.  it  will  be  evident  frcni  tht  i-t- 
rmination  of  the  lines  01  flow  there  indirated,  that  the  rela- 
tively «cvcrc  strain  of  i.o  bnrnc  I:y  the  sule  plate*  i*  Oilly  lOCSl, 

and  miglit.  for  the  most  part,  be  taken  up  by  a  compafativcly 
small  doubling  litted  to  this  ptsie  m  way  of  tbe  but  Mean- 
while, the  butt  connection  might  taper  at  top  and  bottom  to 
abotit  half  ill  width  at  the  center  of  the  butt,  or  even  ien; 
If  a  butt-Mrap  be  adopted,  it  magr  petha^  he  btefahr  riveted 
(if  necessary)  at  the  middle  of  the  batt.  and  altowed  to  taper, 
iirst  to  double,  and  tlnally  to  single  riveting  at  the  point  on 
each  side  next  the  adjoiniiiK  sirake. 

't  :lu'  suggested  doubIin|i$  were  adopted  the  fifier?  of  the 
i<i.Uiiifj  would  nowhere  be  strained  to  morf  than  about  half 
the  permissible  intensity,  while  the  J.'iii  i~  ^ir,iiii;<J  to  the  full, 
Tims  the  plating  could  be  made  thinner — jjrrli.-ip;  by  25  10 
.10  iiercent — provided  the  buit  connections  Wi n  1:1  1  :rtluccd 
in  strength.  This,  however,  would  ir.-x".  tli.it  m  the  middle  of 
each  buti  a  larger  number  of  rows  ut  the  smaller  rivets,  suit- 
alrie  for  the  thinner  plates,  woiald  have  to  be  .made  use  oL 
Unfortunateb^,  it  is  not  always  an  easy  matter  to  increase  the 
number  of  rows  of  rivet*  in  a  b»tt  comtection.  To  space  the 
rivet*  nearer  together  decreases  the  strength  of  the  plate  to  loo 
great  an  extent.  We  arc  then  confronted  with  the  problem  of 
how  to  obtain  the  necessary  strength  with  fewer  rows  of 
rivet*,  and  a  possible  soliiti  ir  ..f  it  is  the  following: 

If  a  butt  be  set  slanting,  m>  :it  .m  nnijlr  of  4<;  diLjrrrs  with 
the  direction  of  the  strake.  the  M'  i^  '"K  i  f  Ibf  riv?-  ..  nir.i^urcj 
square  across  th*-  horisontal  pi.ile.  is  dccrea!.cd  by  about  30 
percent,  wiiili-  ilu-  iiiiniber  of  rivets  In  a  single  row  is  in- 
creased by  abotit  40  percent.  It  becomes  possible)  lltcn,  to  get 


ne.  *. 


ibe  adjacent  sirakcs,  ouoSj  by  each.  If,  in  tbe  cdjacent  plates 
taken  separately,  the  solid  plate  be  anumed  10  be  twice  as 
strong  as  a  butt,  the  fibers  of  these  will  be  half  as  much 
strained  a*  the  bniL  With  (be  additk>n  of  the  0.083  betonging 
to  the  butt,  the  mean  stress  on  each  of  them  increases  10 
0.58.5.  The  stress  on  one  of  the  adjacent  plates,  however,  is 
not  the  same  throughout  its  width.  .\t  the  side  ne.\t  the  hi  •! 
it  nuiy  be  o.;  -f-  0.25  —  0.75,  while  at  the  side  aw.iy  from  tlu 
latter  it  may  be  0.5. 

Inasmuch  as  the  side  plates  are  also  pierced  at  their  edges 
by  rivet  holes,  the  strain  on  their  t'lbers  miy  there  rise  to  I. 
l''K-  .1  gives  a  graphic  representation  of  the  probable  strains 
to  be  borne  by  butt  and  adjacent  Sirakes. 

To  ukc  thcfe  strain*,  it  is  cwtomary,  to  apply  to  the  butt 
itadf  a  riveted  txMHNMioa  which  if  of  equal  strengdi  from  (me 
side  of  the  plale  to  ibe  other.  In  die  middle  of  the  plate  the 
connection  is  jvst  strong  enough  for  its  woric.  while  at  the 
sides  the  strains  it  has  to  bear  are  iiuvmsiilrrnble.  Meanwhile 
the  adjaoent  fdatca,  which  do  no  small  slurc  of  the  work  that 
is  credited  to  the  butt  connection,  receive  no  farther  support. 


•  A  ttnke  M 
•  Kult  of  th« 
intKt. 


pistiaf  hs*  been  Iraswn  to  gtvc  wsy  Inn  b 
'■Tine  the  iHrtt  Hnnbu  ilntehcd,  but 


■till 


about  the  same  rivet  area  into  two  row*  as  can  be  put  'ata 
three  rows  with  the  vertical  batt.  Fig.  4  shows  an  arrange- 
nett  of  this  kind,  in  whidi  the  frame  crosaes  the  butt  in  the 
middle  of  the  sirake. 

Xow  it  may  at  once  be  admitted  that  such  a  method  of 
construction  introdiKes  complications — that  it  gives  more 
-.-'r,i;>  .ind  more  worl;  in  I'ltiinu  |i!ate«  and  arf  icik'ini;  '!  •<'  — 
iiinl  ■hf-r  would  br  lliv  cardinal  objection  to  11  ulu.li  1-  mule 
n-.  cvrr;.  ri'i\i:liy  iHr  ii--  own  <ake;  lr.;t  !;■■<■  r.'u.ifil  '.■T.:(.:ln  fr.r, 
01  ;t  20  to  JO  ptrtciit  rerluctir>n  in  the  plating  01  a  vessel,  is  one 
that  is  worth  a  good  deal  of  brain  work. 

The  case  of  a  strake  of  pLiiing,  such  as  a  deck  stringer  not 
accomp.inied  by  a  steel  deck,  in  which  the  butts  are  held  fast 
at  one  side  of  the  plate  and  not  at  the  other,  differs  materially 
fram  the  one  ahove  cOnaMercd. 

A  graphic  illuittatiofl  of  this  case  may  be  leen  in  Kg:  j. 
The  point  of  greatest  strain  is  not.  here,  the  middle  of  the 
butt,  but  the  unsupported  end  point  of  the  latter,  away  from 
the  sheerstrake.  The  btttt  tnnneclion  has  alio  to  take  op  a 
I  iryxr  i>..ii  "f  iji<.'  sii..i''  tliiin  that  which  it  would  have  to  meet 
-u  a  tuLiL',  inis'.irpr rtvl  strike  of  plating. 

The  pr<  ; ■  rti  111  if  the  last-mentioned  strain  which  the  butt 
of  a  strake  of  plating  has  to  withstand  increases  with  the 
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brcadlll  of  die  strake.  Furlhtr.  the  proportion  of  ilic  »aine 
strain  winch  llie  Imlt  of  a  •■tnikc  that  i<i  supported  at  one  edge 
only  has  lo  take  uj<  i-  v"' '  :ii>l.v  i>tx>"t  the  same  as  that  in  a 
strakc  supported  at  bfilii  cd({es.  and  having  twice  the  breadtli 
'iJ  t  1-    nc  supported  at  one  edKe  oidy. 

It  follows,  then,  that  a  slrtnKcr  that  i"  without  support,  or 
lliat  i»  only  wcakiy  supported  at  one  of  its  edge*,  mttst  h.ive 
slroHRer  butt  connections  than  one  which  t»  strongly  held  on 
both  edKe>.  This  explains  the  circumsEtnoe  that  th«  Hrmg«r 
plaic  U  apt  to  ipve  trouble  at  the  bntts  sootier  than  the  ihcer- 
sti«kc,  even  when  it  has  tile  stranger  bntt  cmmections  of  the 
two.  The  shecntnfce  is  stfootly  held  within  the  upper  quar- 
ter or  third  of  its  breacttJi  bjr  the  stringer  plnte  and  angh. 
In  waj"  of  a  butt  of  the  former,  llie  unsupported  breadth  of  the 
plate  Is  also  less  than  in  the  other  slrakes  of  plating  of  the 

V0S^..■1 

A  Muulili  I. lilt  c<innectioii  for  a  stringer  plate  supporu-ii  at 
one  cdse  only  woul<l  1"  'in  li  i.  ing  several  rows  of  rivets  at 
the  unsupported  side,  and  perhaps  one  row  of  rivets  at  the 
edge  next  the  shecrstrake.  The  sheerstrake  tiiight  suitably 
have  short,  diamond -shaped  doublings  in  way  of  the  bottt  of 
the  SlrinKer,  where  it  is  subject  to  extra  atraining  in  the 
manner  shown  above  in  connection  with  Fig.,2. 

A  toagitudinai  coostntction.  such  ni  was  ait  one  time  advo* 
cated  on  theoretical  grounds,  k  attended  with  drawbacks,  not 
the  least  of  which  i*  that  the  present  convenient  method  of 

SeltilV  nj^  each  frame  in  place  and  hanging  everything  else 
Upon  it.  So  that  shoring  and  scaffolding  arc  mimmi/ed.  woidd 
have  to  he  given  up.  One  advantage  which  it  might  be 
mafle  to  yield  would  he  the  succoring  of  the  butts  of  the  shell 
plating  in  the  middle,  so  that  their  connections  would  vsiih- 
statid  greater  strains  without  slipping,  as  abo\c  illustrated. 
It  is  true,  the  inner  edges  of  the  longitudinals  would  have  lo 
l)c  strongly  succored  by  angl«»  or  otherwise,  but  this  would 
present  iu>  great  difficulty. 

There  is  another  kind  of  butt  coMMCtion  oeenrring  in  floor 
plates,  web  franc*,  etc  whMt  have  l»  lake  strdna  applied  at 
right  angle*  to  their  breaddL  For  thcee.  the  ideal  butt  con- 
nection is.  one  with  several  rows  of  rivel*  at  each  edge  of  the 
butted  plate,  and  perhaps  a  single  row  in  the  middle.  The 
ottlline  of  the  riveting  then  has  somewhat  the  form  of  an  x 

.Attention  given  to  the  work  which  the  rivets  really  have  to 
do  will  enable  reductions  to  be  made  in  the  weight  of  rivets 
and  plate  overlaps,  and  in  the  cost  of  riveting,  but  the  chief 
gain  is  an  indircsn  one,  in  that  it  becomes  possible  to  lighten 
the  j  '  .1  11..:  -  •iiiired  to  provide  a  given  sircnglh. 

Mud>  may  also  b«  done  to  reduce  the  strains  on  the  longi- 
tudina]  struclttrc  bjr  a  judicioMs  distribution  of  the  weights,  so 
that  upper  or  k»wcr  parts  of  the  girder  arc  not  subjected  to  a 
constant  strain,  to  meet  which  onc-sinth  or  one-ltfth  of  the 
thickness  of  the  nuierial  must  be  "wrilten  off"  before  account 
is  taken  of  the  moment  of  resistance  necessary  to  meet  the 
effects  of  wave  action,  blows,  and  water  presxire.  usually  pro- 
vided against.  If  a  vessel  could  he  so  designed  that  the  most 
favonbic  f>issibic  distribution  of  her  wrighl>  were  always 
preserved,  there  is  no  reason  why  a  reduction  in  her  structure 
should  nr>t  be  made  on  this  account  also. 

A  Somewhat  heasy  item  on  a  fast  passenger  steamer  is  the 
luggage  Why  should  not  some  of  the  heavy  luggage  be  •'cnt 
by  anotlur  and  slower  vessel?  Why  should  not  the  space  Ihtis 
Set  at  liberty  be  devoted  lo  passcflgcr  accommodaiictn ?  The 
electric  light  may  have  to  be  in  eonsiant  use  in  the  space  thus 
utilized  during  the  whole  of  the  passage,  but  for  four  or  five 
div-s  the  want  «f  dayl^  may  vesy  wall  be  borne 

The  emphiymeiit  of  oU  as  Ibel,  and  that  of  explosion  motors 
as  propelling  machinrn-,  have  been  much  tliscussed  of  l.^t;-. 
and  ideals  of  this  kind  may  some  day  hv  realized.  For  iht 
present  these  possibilities  are  stiti  too  rtmole  for  serious  con- 


sideration, but  II  «videi»t.  in  view  of  the  various  methi>ds 
suggested  m  the  fortgoing  for  the  reduction  of  weight,  that 
further  drveKipment-.  are  possible  either  in  the  direi  tinn  f 
an  increasi-  of  speed  or  in  iliai  of  economy  and  cousetjuenl  re- 
diicti'tu  ill  (he  si;e  of  vessel  now  considered  necessary  for 
lirst-rate  Atlantic  work. 

To  sum  up»  savings  may  be  expected  imdcr  the  followinc 
heads: 

1.  Lattice  girder. 

2.  Longitudinal  girders  at  decks,  with  ligiiier  beams. 

3.  Better  methods  of  longitudinal  and  vertical  framing. 

4  Iraprovement  in  riveted  couoectioiiM. 

5  Part  ol  higgage  sent  hy  slower  vessel. 

'i,  l.ighn-r  mi>live  p<j»er  and  fuel 

The  >aviiig«  under  beads  i  ii.  5  may  average  2  percent  on 
the  tlisjibcenKni.  ami  thus  come  to  10  percent  in  all,  while 
Ibai  uuitiT  head  ti  may  ultimately  itself  reach  10  percent  or 
nUTe. 

Ibit  saMngs  :n  weight  may  be  hops<)  for  from  two  Other 
si>urccs  One  of  these  is  the  employment,  to  a  greater  extent, 
of  stronger  kinds  of  steel,  which,  howev  er,  is  an  expensive  ex- 
pedient; the  other  is  the  pos-ibihty  of  reducing  the  propor- 
tion of  breadth  to  draft  of  the  vessel.  The  scantling  num- 
bers of  die  chssificatioiii  societies  provide  snlKcicnt  strengdi 
for  vessels  that  are  broad  m  relation  to  their  depth  molded 
and  draft  of  water.  If  the  breadth  be  reduced  and  the  num- 
bers for  the  li>ngitndinal  and  transverse  slructnral  parts  re- 
main the  same  (with  the  exception  of  that  for  ihe  beams), 
the  strength  pr'>vided  by  these  piirls  will  be  excessive;  for. 
while  the  elTecls  oi  wave  .lotion,  as  regards  longilmlinal 
bending  miniuiit.  vary  with  the  breadth,  the  moment  of  re- 
sist.iiKe  of  the  siructorc  of  the  vessel,  bhiked  upi>n  as  a 
girder,  is  the  more  advaf.tagci>iis  the  greater  the  pro|K)rlioM  iif 
breadth  to  molded  depth.  Xow  a  reduction  of  breadth  means 
a  diminution  of  receipts  from  the  passenger  traflic,  which  is 
hardly  coiinterhalanced  by  an  increase  obtainable  in  cargo- 
carrying  capacity,  and  peiliaps  in  rcbtive  capacity  of  ihe  holds; 
but  it  is  probable  that  any  lotsei  thus  sflatained  will  be  more 
than  batanced  by  savings  whieh  become  possible  m  connec- 
tion with  the  engines,  bailers,  and  fiwi. 


A  Remarkable  Motor  Boat  Race. 

On  .\ugusi  J  there  to«k  place  on  Huntington  bay.  I^nic 
Island  Sound,  an  internalionul  inolor  boat  r.ice  for  the 
Harmsworth  trophy,  won  in  Britain  last  year  by  the  IHxit  /. 
The  defenders  this  year  consisted  ol  the  Diirie  //.,  the  Den 
and  the  .S.  A.,  while  the  two  challenging  boats,  both 
English,  were  the  H'olseley^Udelfy  and  the  DmmhrU.  The 
race,  as  it  Anally  turned  out.  was  between  the  Dune  II.  and 
the  Woheley-Siddflcy. 

Of  the  live  boat*  entered  the  lhaml.-r  II.  was  dis,-il.1i  1  .ir  .I 
did  not  finish  The  limes  for  ihe  three  r<nnuls  of  Ihs  murvt 
of  10  nautical  miles  (making  a  total  of  jo  nautical  miles)  and 
Ihe  speed*  fi>f  the  various  sections  of  the  course  and  for  the 
entire  rnn  are  given  in  the  talile. 


Frr  -T             Sri  •  t\o 

1  Rl-rtSD. 

ih\w  II              21  X5  ?"  -     t;  ir,  jr,  9i 

H  ..^..1.  T  V„<,(.J.  V        J-J  12   :7  0-J     it  i.'.   ;7  1 
(    S    1                     2.1  IJ   it         2t  SH.  21  02 
}>•  .W  tl  js     3T  01    22  2 

21  (ir,  2s  4 
21  M   2:  7 

21  511  2<  oe 

2rt  51    22  32 

1  04  S7  27  7S 
1  05  <n  27  .'S 
1  15  It  31  » 
1  ia,«7  22  15 

A  ps'culi^f  Iviiluie  of  Ihe  uiiiiiiiig  of  Ihe  ra^e  was  tiased  on 
Ihe  fact  that  the  exhaust  pipes  of  the  Pixie  II.  were  so  low  as 
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to  throw  a  larisf  \Att  of  ihc  rxhaust  gaM-«  iiiln  ihy  lajfs  of 
the  capuiii  aiul  cngiiii-rr  who  handicO  the  hual.  Hotn  were 
H'fiously  owrciimc  h\  this  gas,  the  cnnhiMT  having  {aimed 
some  distance  from  the  lliiish.  and  the  captain  siMin  after  he 
succeeded  in  stopping  the  lioat,  and  just  after  the  committee 
boat  came  aloiigiide. 

That  the  Dixie  II.  was  not  pushcil  to  her  hmit  is  »hi>\vn  liy 
tne  lact  that  her  revolutions  were  far  Ik-Iow  tliat  of  which  »he 
i»  capable,  and  by  the  further  fact  that  in  four  triaU  over  a 
nieasurefl  course  of  1. 1  nautical  niiK>  on  the  Hud.von  she  has 
avcragetl  a  mile  in  I  minute  5+3^  secomls.  which  gives  her 
a  speed  of  .1I.,H7  knots,  or  3*1.049  statute  miles  per  hour. 
The  best  record  of  the  ll'olsi-li-y-Siildclcy  is  said  lo  he  3<M 
kiiol<>,  or  34.9^)  statute  miles  per  hour. 


excim:  (ir  the  dixii;  ii.,  view  lxm^king  rLti<A.^Ki<. 
(PkioloKrapIl,  I.cvick,  New  Vorlc.) 

The  H'olsflfy'Siddfli-y  has  a  length  of  ji)  feci  4  incho.  a 
beam  of  fi  feel  atui  a  niaxinunn  draft  under  the  propellers  of 
2  feet  H  iiH-hes.  The  hull  is  built  "f  timber  throughout  with 
three  ^kins  laid  vertically,  diagonally  and  horizontally,  re- 
spectively. The  waierlines  are  straight  for  a  diMance  of 
about  li  feel  ,it>aft  the  >ieni,  with  consiilcrable  tiare  aVove  to 
lift  the  boat  in  a  .seaway.  The  stem  ha^  a  nearly  llat  bott<  ni, 
below  which  are  the  two  propellers.  The  displaceinetit  of  the 
boat  in  racing  trim  is  just  under  H.ono  p<nuids,  of  which  the 
machinery  accounts  for  4,joo  pounds.  Kach  of  the  two  en- 
gines on  the  test  tn-nch  weigheil  i.fi7o  pinnids.  Kach  has 
eight  cylinders,  mounted  in  pairs.  1°hey  have  ilevilopi'd  a 
total  of  460  horsepower  at  i.loo  revolutions  per  minute. 

The  Dixie  II.  has  a  length  of  feet  h  inches  and  a  beam 
of  5  feel  J  inches.  The  total  displacement  in  racing  trim  is 
4,700  pounds.  She  was  designed  by  Ointon  II.  Crane  and 
built  by  Frank  Wocxis.  City  Island.  N'.  V.  Her  hull  is  cov- 
ered with  a  single  skin  of  mahogany  sheathing.  There  is  a 
30O-hursepower  engine,  designed  for  a  maximum  of  yoo 


revolutions  per  minute,  and  operated  during  the  race  at  about 
750  revolutions.  The  engine  consists  of  eight  cylinders, 
mounted  in  pairs  at  93  degrees,  as  shown  in  our  illustration. 
The  object  of  this  design  was  to  utilize  to  the  best  advantage 
the  space  in  the  boat,  and  to  reduce  to  a  minimum  ihe  weight 
of  the  crank  case,  which  is  said  to  be  not  nuich  more  than 
one-half  that  required  for  the  eight  cylinders  in  a  vertical 
line.  The  cylinders  measure  7' 4  by  7'i  inches,  and  have 
developed  a  total  of  .^,10  hi.>r»e;Kiwer.  the  weight  of  the 
engine  being  J.I.W  |Hiiuids.  The  propeller  is  thrce-bladed, 
with  a  diameter  iiiv<^'  i  inches,  and  3  pitch  of  49  inches.  Thai 
a  boat  with  only  half  the  power  of  her  rival  was  able  to 
triumph  »peak»  volumes  for  the  lieauty  of  her  lines  and  ihe 
perfect  adjusiment  of  the  engine  and  propeller. 


The  Navy  ColUcr  \e»tal. 

I-ast  May  there  was  launched  from  the  New  York  navy- 
yard  the  (irst  of  iwo  fleet  colliers  building  for  the  United 
Stales  navy.  The  I'rstiil  has  a  length  over  all  of  4(15  feel 
9  inches:  a  length  between  per|K-ndiculars  of  450  feet;  a  beam 
of  tio  feet  I  inch;  a  depth  of  M  feet,  and  a  full-load  ilrafi  of 
26  feet.  .\l  this  draft  she  displaces  1^.585  tons,  and  carries 
<i.4io  tons  of  cargo  coal,  besides  her  bunker  capacity  of  about 
i.'co  tons. 

The  ship  i»  to  be  propelletl  by  twin  screws  each  tipcraied 
liy  a  triple  expansion  engine.  With  7.J00  horscpfiwer  a  speed 
of  16  knot^  is  expected.  .\  battery  «if  four  3-inch  rajiid-lirc 
guns  is  provided  for  protection  ag-iinst  torpedo  craft.  There 
are  four  pole  masts.  The  crew  will  consist  of  thirteen  officers 
:>i:<\   if:3  men.     The  total  cost  is  estimated  al  Sl^XJao 


TIIC  L-Xl-ItD  STATCS  COLLUN  Vi.t^   ,  I  M  SiMUl  AT  MODKLTX. 
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NEW  ALSTRIAN  PATROL  BOAT  F.NQINUS. 

For  the  propulsion  "(  Iwo  patrol  boats  to  lie  ust-d  on  the 
UaiiulK-,  ihc  AuMriaii  K«^crnmcnt  rcceinly  contracted  with 
the  Standard  Motor  Construction  Company.  Jersey  City,  for 
four  reversible  gas  engines,  each  to  develop  joo  brake  horse- 
power under  constant  work  at  a  maximum  of  400  revolutions 
per  minute,  ai:d  to  permit  a  variation  of  speed  down  to  go 
revolutions.  The  requirements  called  for  a  total  weight  of 
not  more  than  jKiunds,  including  all  parts  of  the  enxine, 

and  including  aNo  /ofi  pounds  of  water  in  the  ciHiling  pipes 
and  jackets.  The  consumption  of  gasoline  (petrol)  of  o./J 
specific  gravity  Beaume  »cale)  was  reijuired  to  be  at 

full  load  from  o.,i  to  O.V  kilogram  (0.66  to  0.71  pound)  per 
horsepower  hour;  ard  at  half  load.  o.j8  to  0^0  kilogram 
(0.84  to  0.H8  pound ). 


To  meet  these  rei|uirements  engines  have  been  designed 
of  the  six-cylinder.  <louhlv-acting,  reversible  type,  with  shafts 
turning  from  upwards  to  inwards.  The  cylinders  measure  10 
inches  in  diameter,  with  a  stroke  of  10!  j  inches.  The  crank 
shaft,  with  its  six  cranks,  is  one  solid  piece,  with  a  two-inch 
hole  for  water  circulation,  and  is  scl  in  >even  adjuslalile 
bearings.  The  thrust  bearing  is  a  roller  bearing.  The  cylin- 
ders, piston  rods  and  valves  are  water  cix>lcd.  Lubrication 
is  automatic  and  forced  by  means  of  pumps.  Carbureters  and 
igniters  are  of  the  Standard  type,  current  l>cing  supplied  from 
storage  batteries. 

]-or  starting  purposes  two  air  tanks.  18  inches  in  diameter 
and  g(>  inches  long,  serve  to  accumulate  the  necessary  air  and 
to  o^ierate  whistle*.  .\  sufficient  supply  of  compressed  air  is 
held  in  the  tanks  to  start  the  engine  fifteen  or  twenty  times 
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MCTIM  art  or  txct»a,  utouna  nm-AU. 

williout  working  iIk-  ;iiiMli;it>  air  i>tmi|i.  I  In  i  'lM?!  anil 
liiiilu'sl  ].iri-»Miri".  ;illi>wcil  lu  ilu  ,iir  lank-  ari.  n-|ii.i'.n cly,  7 
and  17  almiisiilicrvs,  i-orrcfiiJi-iuIiiiK  wilh  10.5  and  J50  pounds 
per  square  inch.  Auxiliary  engine;  arc  sup|ilicd  with  a 
dUrcct-oouplcd  dynamo  capable  of  giving  4^  kilowatti  at  65 
volts.  There  is  also  attached  to  this  engine  an  air  com- 
pRfaor  capable  of  giving  preuure*  ttp  to  ago  pound*  per 
tqtme  inch.  Thi*  engine  alio  drives  a  comihinuion  bilge  and 
lire  pnmp.  The  dynamo  serves  for  charging  the  batteries  for 
the  igniter  apparatus,  and  to  light  the  boat. 
Each  engine  was  snhjccted  to  a  nttmfaer  of  tests,  among 


which  was  rcNcrsing  irnni  ii 

ill  -ptid  alic:iil  1 

.  full  speed 

astern.    This  was  done  in  Ijcittttn  ihrct  and 

our  »ccoi>ds 

fri  iin  the  giving 

of  the  order. 

where  the  contract  called  for 

from  Aftccn  to 

twenty  scc'tii 

Is.    In  each  case 

the  engines 

VAIIIAULF. 

U».VD  TEST. 

Weight  on 

IniL-  per  H  P. 

Scales,  Lbs. 

R.  P.  M. 

Brake  li.P. 

per  huur.  kg. 

M55 

400 
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&33 

985 
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350 
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aoo 

ur 

&36 

sn 

jgo 

OJ7 
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wMB  cenaciMnn  rot  mctim  mi»  eiscHMMS. 
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1  10  M.E.P. 
350  R.P.M. 

am  H^. 


iw     tw>     IS4V         3UU  aiv 

MAKK  HOMEVOWfll  OUTPUT 

rttr  l^-CL  €0\r'  M|-IH->    .\T  vvr[VlM^  l-a.      .ts    ii  k  .  k  I. 

w«re  ICMed  for  ln-cJv«  hvWi  at  I'uil  loati.  Ami  were  then 
given  ttsts  n  variable  loads  from  cimsidcraUy  abovv  the 
nomial  to  a  very  low  figure,  and  the  tcists  were  successful  in 
every  instanee.   The  lable  for  the  first  engine  is  repre»enia- 

livc  of  thrm  all.  ain!  here  rcpr'nlncccl  During  the  twelve- 
hour  r«n  the  l<i;iil  I'n  llie  tir;iko  cii  .i'-tc'!  r.f  gyj  |*oundi  ai  a 
ra(liti<'  <it  to  iiH-ht'<  lltiriiiK  ilic  "llur  l<^t«  the  ktod  WaS 
vurieU  cc^tiiiidi-raUU,  as  -tboHa  in  llic  lalilc. 


TWCLVK-MQVR  TMT. 


GaMliiicpcr  H.P. 


Time  Taken. 

R.  P.  M. 

Bi«ke11.P. 

per  hour.  k;. 

7.15  A.  Xf. 

o,<.( 

8  IS 

o,U 

ai5 

.(70 

0.JI6 

10  ij 

.^7^ 

"3 

1115 

.!''■> 

0  J;( 

lAiSP.  M, 

t.15 

,«f.H 

0-3 

2.15 

106 

O-ag 

».i5 

36S 

303 

6.29 

4.15 

t6B 

y>s 

0.39 

M5 

S74 

311 

nap 

C115 

JC8 

.W5 

7  CO  P.M. 

305 

0.3M 

^Jcan 

307 

w»tM»t  Ll  I  fir-,  >^  1 

f*»*  a«a«  '  ^    ■  f ;  ■       ,  if 

i  .  ?  N.     Mnuiitmn  a 


/  O0Ok<> 


Nfllw  Oil  the  Wofira  Tnifsdo  Cmft. 

snccctiful  iriato  of  the  Laird-bnilt  destroyer  Couaek. 
which  wa$  the  first  of  the  Wg  British  Soo-ton  jj-knot  cteu  to 
atlain  her  di-^iKncH  •.peed,  went  very  far  t.i  a'<>uie  e\eryoiie 
of  the  prob.iljlc  success  o{  the  bigiicr  yi-kn<i|  i|i>1ri)yir  Su'ift, 
Vkbwh  w:is  launched  in  Xoveniber  The  C'i'WfJi  {•  ;itt.iinfd  3.?.: 
km  I*  for  six  hours  \vi:h  some  case,  her  <iil  LUnsumptviii  work- 
nig  I'lit  slitjhtly  lulow  Ihe  Ailiniralty  liniil  The  revohition'i 
lui  the  full  svcfil  trial  were  nhoul  /Tio,  the  suam  pressure  on 
the  lii>ileis  helnti  ahinit  2\n  poiimls  per  s<iuarr  incli.  Al!  the 
v<ssfU  oi  this  cla>s  are  criceisctl  tor  their  we.'ik  armament — 
ilirii-  ij-ponixKr  raiiiil-fire  t'utis  and  twr.  iS-inch  torpeih .  lulii«. 
The  Moluack,*  a  sister  ship,  made  ^3  knots  on  her  oAkial 
trial.  Xov.  3. 

Tke  French  marine  k  ahoul  Id  folbw  the  exampte  of  the 
Brititfa  Admiralty  tn  adopting  oil  fuel  for  the  tiew  deitrojrer> 

of  the  v>07  programme.  Three  v«»««1s  have  recently  hcen  or- 
dered from  N'ormand.  the  Chaniien  d«  St  Xar.iire-Penhoet 

.mil  ilic  l-Mr(?'-s  rt  Cliatitli-r-..  at  Havre,  rr- (xotu i  ly  They  will 
be  abont  joS  liet  long  \>\  Jl  feet  beam,  aiil  wi'.l  displace  440 
ti-ns  I  he  speed  will  be  ."8  knots,  and  the  vessels  will  be  fitted 
with  I'ar-iins  Uirhines  1  hev  will  lie  kiinwn  as  the  PniilnssMX 
class 

'I'lie  spill!  attained  by  (V  f  j,'  of  the  Oerinan  navy  on  her 
recent  tri.ils  placed  lur  f.>r  (he  time  hein«  at  the  head  of  the 
list  of  fast  torpedo  craft.  In  spile  of  being  slightly  slower  than 
the  laixcr  British  vessels  her  perfbrtnance  of  33.1  knots  when 

*  Sn  moc  in.  Xavemtar.  iwr.  far  detctviimi. 
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displaciiic  s8(>  tons  i>  certainlr  wry  CKdHaMc,  more  ctpccklljr 

as  ihc  oOier  vcs.^cU  built  at  the  SMiK  tme  ttXttA  to  aiiaiii  the 
guaraniced  speed  of  30  knot*.  The  German  Admiralty  Isiys 

ureal  sircss  on  strong  hulls  ir>r  all  small  vc»«fU.  and  sra- 
worlliiness  is  often  attained  at  the  expense  of  a  slinlulv  lower 
trial  trip  speed  TweHe  tleslrovtrs  oi  r  ■  :ni  ;  in  tons  are  now 
in  hand  at  the  Vulk.m  Works,  and  sh<jul<J  »  .-m  be  ready  for 
tlieir  trial«. 

Both  .Sp-un  and  Portugal  have  rei-etitly  lietn  asknig  i>>r 
tenders  fcir  torpedo  craft.  The  former  yovernnu-nt  i.ro|Ki-e>  ii> 
add  to  its  fleet  three  destroyers  of  .1,50  tons,  and  tiveniy-iivc 
torpedo  boats  of  lS*o  ^>n^.  the  speeds  beintr  .\f  knoi<  and  ^ 
knots,  rdpcctively.  The  Poriugncsc  inquir}',  which  was  limited 
to  two  jjiMon  deitrayen  and  six  ijo-ton  torpedo  boats,  all  of 
37  knots  speed,  was  pnhably  more  widely  tendered  ior  than 
any  similar  contract  of  recent  yeats,  and  the  designs  submitted 
varied  eiK>rnir>iisly  in  almost  all  details.  Turhine  machinery 
is  favored  by  both  tiavie5. 

Neither  Italy  mr  Ri:ssia  seems  10  he  adding  10  the  ti<nit<l'> 
flotillas  at  present.  The  former  country  has  rei'-iitiv  completid 
a  sati5f.icti>ry  .570-ton  class  of  6.000  liorsep<iwer.  c.uryinj;  l<iiir 
I."  p<iUni|rr  guns  and  three  torpedo  Hilie-'.  hut  in  spin  of  :n- 
numerahlc  tenders  for  rill  sorts  ami  ccindilii<ns  of  Iviats  and 
destroyers  the  Russian  governnicii)  lia»  a>  yet  refrained  from 
placinK  any  orders  abroad  oral  home. 

The  United  States  adheres  to  a  wise  policy  in  building  lartje 
and  ootnparatively  stow  desttcqrers-  They  ar«  never  likely  to  >>e 
rci|iiired  except  in  home  waters,  and  the  crossing  of  the 
Atlantic  wontd  be  a  difRcnlt  feat  for  most  of  the  Ettfopean 
boats.  The  orisin.-ii  orders  for  toqiedo  cnft  in  the  Ulliled 
States  sonic  years  ago  gave  birildrrS  a  comidcrable  amount  of 
(rouble,  but  no  difhculty  should  be  experienced  with  the  five 
new  iS-knot  boat^.  which  are  beini;  built  by  Cramp  &.  Sons 
(21.  the  Hath  Iron  Works  i  j).  and  the  Ww  York  Shipbuiid- 
irg  Company  n  1     Ten  m'Te  ar<'  auih<iri7ed. 

Japan  builds  all  of  her  own  mosijuiio  fii-ct  nowadays,  hnt  is 
n<il  at  present  alleniiitinjt  anythiUK  uncommon,  though  rumor 
credits  her  with  laying  down  a  j5-knot  boat  of  t,lM  tons. 

Chilean  and  Ai^entine  orders  for  dctrrn'eTs  seem  m  have 
ccaacd,  but  a  26-knot  boat  tins  >usi  been  completed  for  Brazil 
tqr  Messrs.  Yarrow.  This  vessel  is  similar  in  ball  design  to 
innnmerable  torpedo  boats  turned  Odt  by  this  firm,  but  it  re- 
markable for  the  adoptkm  of  a  small  reciprocating  engine  in 
coniuiiction  with  Parsons  turbines.   This  syftem  had  been 

practically  ab<indoi»ed  by  Messrs.  ParsiHis  for  l  ist  bi>at<  though 
Rnleau  is  using  it  in  hi*  French  destroyer  of  7.jno  horsepower, 
now  building,  itrazil  recently  ordered  several  larjje  destroyers 
from  V.irrow.  and  these  are  now  under  coitstructiou  at  the 
new  Cljde  works    Th<  y  w  il!  have  reciprocating  engines.  One 

has  already  been  launched. 

Xo  le^»  than  four  destroyers,  built  <in  ^peculation,  were  lately 
lying  in  English  yanis  .-iwaiting  purcha»>er>  Two  2,!;^/  knot 
STO-ton  ho.Hs  were  built  at  Laird's,  where  they  have  lain  for 
two  years  since  their  trials;  they  arc  practically  identical  with 
the  "river"  chat  destragrers  bnilt  for  the  royal  navy  by  that 
iiniL  -  The  other  two  destroyers  have  been  built  by  Palmer  at 
Jarrew.  and  have  been  nmning  trials  at  inten-als  daring  the 
last  twelve  months  They  displace  *»  tonj  and  huve  attained 
sp«'eds  of  .11  10  .V  knots  The  two  Tjttrd  boats  are  fitted  w  ith 
piston  engines  .md  the  Palmer  ho.Hs  with  turbines.  Both 
vessels  can  carry  one  12-pounder  and  tive  ^  iKiuiidcr  guns,  as 
welt  as  two  torpedo  lubes.  Two  have  been  bought  bj'  the 
,\<lmirally.  to  replace  boats  lost  in  maneuvers. 

The  tno»t  itileresling  fcilure  in  the  i>."ist  summer,  as  far  as 
destroyer  work  h  concerned,  was  the  trials  <>i  the  Swiff. 
TWs  I,8tIO»ton  vessel  succeedeil  in  exeeKliiiK  her  speed  for  the 

guaranteed  period  of  eight  hours,  being  credited  with  j&j 
knots. 

The  real  problem  of  the  future  seems  to  be  one  of  cost— 
qie«d  can  be  attained  at  a  price. 


Bi^llie  Crmkt  BulN  V9  WMnMit  Ttmhir 
The  writer  some  years  ago  had  a  number  of  small  cranks 
to  make  for  long-str«^  steam  launch  engines,  and  as 

these  were  ruiming  at  a  slow  speed,  a  xmiewhat  novel  Me* 
was  tri<'d  with  cini^iderablc  success.  Sevinn  <hat  HQ  lunrimg 
;t'/ii//<-i  ,  r  was  done,  ■  remarkably  true  and  satisfactoiry  job 
was  turned  out. 

The  procedure  wa"  as  follows:  Klai  sieel.  j  by  I '  .>  inche* 
in  section,  was  p'.;uivd  a!l  over,  and  cut  lo  correct  length  for 
the  cheeks.  Care  w.'is  taken  to  keep  two  eilgcs  Si|Uare,  as 
these  were  made  in  register  in  the  ilrilling  jig.  which  is  a 
Strong  gra%  iri •!!  !  ...•>:  opi-n  at  both  ei  <ls.  marhim-d  on  the  bot- 
tom and  two  inside  laces,  A  and  B.  ai  right  angles.  It  is 
bored  to  reeeive  a  set  of  dritlii^  and  reaming  bushes,  and  is 
provided  with  two  sets  of  holding  screws  at  top  and  side,  as 
shown. 

The  crank  checks  were  inserted  one  at  a  thne  (this  was 

found  t..  make  a  truer  jnb^,  with  their ."fTOi*"*  edges  bedding 

asaiii'-t  tb'-  ^iib-  .iiid  I1.1U..111.  ilrilUci  and  Teaiiit'<l  lo  i  inches. 
000;  d:aiiH)(  r.  ihroi^gh  5  I'tb  li  .k-  fi  r  ^bait  and  pin.  On 


removing  them  a  letter  was  stamped  on  the  edge  bedding  on 
the  Jig  regbtCT  marked  J},  to  insure  this  face  again  being 
used  to  register  when  shrinldng  together. 
Bright,  2-inch  stock  was  next  iiselected.  which  was  found 

to  be  within  oooi.s  inch  of  round  and  true  One  piece  was 
cut  off  to  lengih  <if  erankjiin.  ar.d  ore  piece  lo  toial  lenieth  of 
shaft  over  all. 

.\fter  removiui  all  burrs,  the  cr.mk  cheeks  were  tnoiintetl  *in 
the  shrinking  plate,  a  gray-iron  plate  2  inches  thick,  with  a 
number  of  slot  holes  cast  through  to  receive  holding-down 
Ixdls  Both  cheeks  were  placed  the  oirrect  distance  apart,  and 
lightly  clipped  down :  the  whole  was  bronght  over  an  open 
(ire  on  the  bra/ing  hearili.  and  the  blow  ])ipe  lurned  inlo  the 

cheeks  and  plate  until  a  dull-cherry  heat  was  obtained.  The 
crankpin  was  then  slipped  ihraugh  flush,  and  as  quiefcly  as 
passible  the  crankshaft  inserted  right  throiqch  both  checks  to 
the  correct  distance,  and  the  holding  clips  released.  The  shaft 

end  of  cheeks  was  sprayed  to  induce  this  end  to  grip  first, 

when  the  crank  resembletl  (he  lower  t^gure. 

Holes  were  ne.s'  il-i!'  to  reeeive  the  keys  at  .f  n  '  , 
also  at  fi  and  R  Uu  sliali  keys  were  put  in  at  right  aiiKlt-, 
as  shown,  to  facilitate  drilling,  but  if  preferred,  could  have 
been  put  in  w  ith  the  ratchet  These  ke>  s  were  also  shrunk 
in  place,  the  crankshaft  .ilvi.m  Im  ^i  j  lieau<i  fi>r  this  purpose, 
ami  keys  lightly  driven  home.  i  hc  nc\l  operation  »a-.  lo 
remove  the  centerpitrc  between  the  cheeks.    This  was  done 

uiicler  the  colU  saw,  and  the  whole  polished  up  and  tested  for 
truth. 

The  ohjectkm  to  this  type  of  crank  is,  of  course,  lite  ab- 
sence of  any  radios  or  Allets  at  the  comers ;  but  this  was  met. 
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in  ilu'  case  in  potni,  l>y  allowinK  a  very  high  factur  of  safety, 
with  the  happy  result  that  no  ile(ect  whatever  ).howed  after 
being  put  to  work. 

These  cranks,  when  tested,  showed  that  uiiturtu-d  cr.tnks 
ean  he  produced ;  the  shaft  in  this  case  did  nut  vary  more 
than  o.ooi  inch  out  of  line — quite  as  good  as  a  great  many 
turned  cranks  uuutd  be  found. — Ameiic-aH  Machinist. 


Displacemem,  fully  loaded   I4-S<»  tons 

Gross  rcttister  tonnai{«   ll.ioj 

Mean  sea  %fit<fi\  17  knots 

Trial  speed  (.24  hours)  17.66  knots 

The  hull  is  of  mild  steel,  giving  the  highest  quotation  to 
the  Bureau  Veritas:  materials  have  been  calculated  to  give 
the  hull  the  best  strength.    From  Mem  to  stern  the  ship  is 


THt  SIKAUtHir  CHICHCO.  Of  THE   n.EtT  or  1HC  roUPACXIC  CrstlALC  TIANUTUtllTlgl'e. 


THE  ATLANTIC  LINER  CHICAOO. 

nv  J.  c  rt'-Ti». 

On  the  5th  of  N<iveml)cr,  l<)07,  this  new  twin-screw  trans- 
atlantic liner  was  lanndied  from  the  yards  of  the  Chanticrs 
de  rAtlanit(|Ur  at  St  Xa/aire-Penhouet.  She  is  now  in 
service  lielween  W  w  York  ami  Havre.  The  »hip  has  the  fol- 
lowing particulars:  Meters.  Feet. 

Length  over  all   15916  523.7 

Length  between  perpendiculars   ■5'2.92  501.8 

Breadth,  extreme    17.6  57.8 

Depth  (to  spar  dcckt    13.  42.6 

.Astern  draft,  fully  loaded   J&  25.6 


divided  into  thirteen  watertight  compartments  by  twelve 
watertight  bulkheads:  these  are  pierced  only  by  indispensable 
doors,  which  number  eight.  These  doors  arc  of  the  usual 
patent  hydraulic  closing  type  and  may  be  closed  from  the  navi- 
gating bridge,  if  necessary:  this  gives  good  security. 

There  is  a  complete  cellular  double  bottom  from  end  to  end 
of  the  ship:  (his  has  a  total  capacity  of  1,700  tons  of  water, 
which  allows  givid  seaworthiness  on  Itallast  trim.  The  double 
iMtom  and  the  dilTercni  watertight  compartments  are  con- 
nected with  pumps  and  pipes,  these  former  being  able  to  dis- 
charge 1.385  tons  of  water  an  hour,  which  will  be  suflkicnt  10 
maintain  the  ship  afloat  tmder  ordinary  collision  conditions. 
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There  are  nine  derks,  viz.,  the  third,  second  and  first  'tween 
decks:  the  fourth,  third,  second  and  main  decks,  the  spar  deck, 
the  promenade  deck  and  the  avning  deck.  The  last  two  are 
not  the  full  length.  On  the  awning  deck  arc  the  officers'  ac- 
coinmodations  in  a  large  deckhouse.  On  the  promenade  deck 
nre  the  drawing  room,  the  smoking  room,  the  ladies'  room 
ai:d  the  entrance  to  the  first  class  accommodations. 

Vn  (he  spar  deck  is  a  large  deckhouse,  tx  feet  in  length,  in 
which  are,  from,  stem  to  stem,  the  first  class  dining-room, 
numerous  first  class  cabins,  bath  rooms,  children's  room.  etc. 
Aft  of  the  large  house  are  two  small  houses,  one  for  the  third 
class  social  and  smoking  room,  the  other  for  the  steering  ap- 
paratus, the  entrance  to  the  third  class  and  to  the  steerage 
passengers'  accommodations.  In  the  forecastle  arc  accommo- 
dations for  the  petty  officers  and  stewards. 

On  the  main  deck  arc  from  stem  to  stem :  stewards'  and 
stewardesses'  rooms,  third  class  passengers'  acconimiHlation, 
steerage  passengers'  riKims ;  in  the  center,  first  class  passen- 
gers' accommodations :  in  the  way  of  the  cnxint-s,  the  engi- 
neers' rooms;  in  the  way  of  the  funnels,  kitchens,  etc.,  forward 
are  steerage  passengers'  rooms  and  crew  quarters.  There  arc 
no  passengers  of  »hr  second  class  on  hoard  this  liner. 

The  first  class  social  hall  and  others  are  dccoTiilcd  in  the 
Louis  XV.  style,  as  well  as  the  dining  room,  smoking  room 
and  ladies'  riMim.  The  dining  rni  m  contains  118  scats,  the 
passengers  lieing  accommiHlaicd,  a<  ii*;ial,  by  small  tables  far 
from  two  to  ten  passengers  each.  The  third  c!.!"*  pa'-^eng-.-rs' 
dining  rorm  is  at  same  time  a  social  hall  and  smoking  riN>tn 
and  contains  seventy-four  seats.  There  are  no  "caliines  de 
Inxe."  but  there  arc  ninety-eight  cabins  of  first  cla.^s.  184  of 
third  class,  and  beds  for  1,05;  steerage  passengers. 

.As  shown  in  the  accompanying  photographs,  the  lines  of  this 
liner  are  verj  fine,  and  as  the  engines  answer  to  the  design,  the 
cnntracled  speed  was  easily  attained  <in  trial  lrip>.  AW  apart- 
menis  arc  heated  by  hot  water;  the  heat  may  be  maintained 
at  a  tcmperaf.irc  of  aba.it  18"  C.  (65°  K, ).  The  vent ilat ion  is 
efTccted  by  electricity,  and  in  the  first  class  cnliins,  each  pas- 
senger can  reg'.ilntc  the  ventilation  of  his  own  cabin.  Nu- 
merous bath  rooms,  fitted  with  cold  and  warm  water,  are  at 
the  disposal  of  the  passengers:  the  wash  stands  arc  also  sup- 
plied with  warm  and  colil  water  thronghout  the  ship. 

The  two  main  engines  are  of  the  usual  triple  expansion  type, 
three  cylinders  having,  respectively,  the  following  diameters: 


27,  44  and  74  inches,  with  a  stroke  of  54-V<  inches  M  ninety- 
five  revolutions  per  minute,  the  indicated  horsciKuver  i^  .ilwiut 
9,500.  The  steam  is  supplied  to  the  main  engines  and  auxili- 
aries by  nine  cylindrical  Iwilers  of  the  marine  ty|>e,  working  at 
a  pressure  of  igj  pounds  per  scpiare  inch.  These  lx>ilers  have 
a  total  surface  of  grate  of  575  square  feet ;  the  heating  sur- 
face is  of  iO.(>SO  s<|uare  feet.  The  l)oilcr5  ha\e  twenty-three 
furnaces  and  are  served  by  two  large  funnels. 

The  use  of  electricity  is  considerable.  There  are  two  140- 
kilowatl  1 110  watts  and  l.;t7o  amperes)  dynamos  operated  by 
steam  turbines.    The  winches,  capstans  and  bual  winches  are 


UNK  or  Tile  IXCCTBIC  Uxm  IX    ■L'lLDI.Nr,  THE  CUICAOO. 


Google 


440 


International  Marine  £n|(lneerin^ 


I  llTTOBFR.  igA 


riiKrAiii?«;  the  «av»  vos  lavkchikc  t»k  niiCAOO. 


fkvlrivrill.v  driven,  anJ.  of  course,  the  ship  is  1i|{lilc<1  by  elec- 
trii'llj.  ThiTi-  an*  sKu  r<.'frii;crating  engines,  having  a  power 
of  niainuiiiinK  a  u-iii|K'rattire  <if  —  5'  C.  {23'  ]■'.)  in  the  coUl 
store  ro<inis.  The%e  engine*  are  of  the  Linde  type,  opcralol 
liy  duplex  rngiius.  The  ship  titled  with  wireless  telegraphy 
and  !'nlmiarinc  .•.igraliiig  equipment. 

There  arc  sixteen  steel  Ixials.  of  which  fonrteeii  are  life 
hi>ais,  and  rive  lite  raft-,  lilted  v*iih  Welin  <|\ia<Iranl  davils, 
allowing  tluni  to  he  launcheit  in  40  Mconds  hy  four  men  only, 
whatever  may  l>e  the  situation  of  the  ship.  The  crew  of  ihi> 
liner  iiieUides  M-veitteen  officers  (di-ck  and  engine),  115  men 
l-ailiT"..  stokers.  I'lreinen  and  engineers  I.  and  sixty-ttt<i  stew- 
ards at;il  siewar<les«es  The  total  nitmlKT  of  persons  that  may 
t>e  carried  is  1.700.  all  iiichuled. 


A  NEW  PATROL  STEAMER  FOR  FISHERY  DLTIES. 

The  twin  si-rew  patrol  steamer  James  Ftftchfr.  owned  by 
the  l.aiK'ashire  Ik  Western  Sea  iMshcrics  Committee,  for 
lialrnl  <lulies  in  the  lri>h  Sea  and  on  the  west  coast  of 
lin>;lard  and  Wales,  has  recently  been  built  by  Philip  &  Son, 
Ltd..  Darinn  ulh.  from  the  de-igns  of  Alexan<ler  Richardson, 
of  Liverpool.   She  is  of  the  following  dimensions : 

Feet.  Inches. 


•J^ength  i>ver  all   I.J7 

Length  I  el  ween  perpendiculars.  .  I.tg  6 

lleam  niolde<l   J.l  6 

tH-plh  molded   \3  6 

Draft  aft   ti 

Draft  forward   8 

Draft  mean   9  6 


Displacenieni.  corre«pf>nding  to  this  draft,  420  tons. 

The  vessel  is  built  of  Siemens- Martin  steel  throughout, 
and  classed  Ito  .\l  under  Llojd's  special  survey,  and  under 
the  II  ard  of  Tratle  rules  and  regulations  with  regard  to 
a.-comrnodation.  tonnage,  tights,  signals  and  life-^aving  ap- 
pliance*. 

The  stem  and  bee!  are  of  luir  iron,  6'  j  by  !'»  inches,  in 
lung  lengths,  pr<ii>erly  scarfed  together.  The  stern  frame  is 
of  the  Ik'sI  hanmiereil  scrap  iron.  <j'  4  by  ii^  inches,  and  hitcd 
with  solid  rudder  gudgeons,  stoppers  and  heel  steps.  The  rud- 
'  .  r  is  of  ihe  single-plate  type,  with  the  frame  <if  the  best  ham- 
mered scrap  iron  '1  he  plate  is  Ij  inch  in  thickne**  and  the 
head  is  5  inches  diameter.  The  pintle*  are  of  the  portable 
'ypf'  inches  iliametcr.  and  the  gudgeons  in  which  they 
work  are  bushed  with  hard  gunmetal. 

The  main  frame*  are  of  angle  steel.  3  by  i' j  iriche*  by 
6,' JO  inch,  exirnding  in  i>ite  length  from  heel  to  funvvale.  and 
spaced  throucliimt  Jj  iticbes  apart  between  center*,  bloor 
plates  arc  titted  to  each  frame.  13  inches  deep  at  center  line, 
tapering  to  wiilth  of  frame  at  the  ends  These  are  U/iO  inch 
thick  forward  ant  aft  i>f  the  machinery  snace.  inch  under 
the  engines.  ar<l  f.'j'j  inch  under  the  boiler.  Kevcrse  frames 
are  fitted  to  every  frame,  .'(j  ly  j-Vi  incites  by  inch,  in- 
creased to  7/.'n  inch  anit  K.  .xj  inch  in  wake  of  n:a,-hincry. 

There  arc  four  watertight  btilkheads,  each  built  of  4/jD-incl> 
plates  on  s/jo-iiich  floor  plates,  and  stitTened  with  angles 
3  by  2',  inches  by  fi.  inch  The  transi  m  frame  at  d  the 
frames  that  carry  the  coumer  are  of  5/jo-ita-h  and  (i.  jtvinch 
plates  and  3  by  j' .,  inches  l»y  6/jo-inch  angles. 
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The  middle  line  l<eel*<>n  is  of  bulb  plate,  10  inches  by  lo/jo 
inch,  and  3  by  inches  by  6/»-inch  angles,  cxtendinu  along 
the  tnp  of  the  floors  from  the  forward  to  the  after  bulk- 
heads, to  uhich  they  are  connected  by  strong  brackets.  The 
side  keelsons  and  biluc  stringers  arc  each  of  double  auKles.  3 
by  3  inches  by  6/jo  inch,  extending  on  reverse  IranU'S  and 
lugs,  all  fore  and  aft.  connected  at  the  stem  by  strong  breast- 
hooks,  ard  well  bracketed  at  the  after  end  of  the  transom. 
Intercostal  plates  s,/jo  inch  thick  arc  workeil  between  the 
side  keelson  angles  for  three- fourths  length  amiilships.  The 
engine  and  boiler  seatings  are  very  strongly  constructed  of 
plates  and  angles,  the  main  frames  and  Honrs  being  utilized 
as  far  as  practicable.  The  coal  bunkrrs  arc  of  80  tons 
capacity,  and  are  of  4/jo-inch  and  5/jo-inch  plates  and  2V1 
by  2'/j  inches  by  5/jo-inch  angles. 

Under  the  forward  accommodations,  deep  tanks  arc  built 
in  the  vessel ;  they  arc  of  5/20-inch  steel  plates,  and  stiffened 
by  4  by  2'A  inches  by  <i/jt>-itKh  angles.  This  lank  is  divided 
into  two  compartments,  the  forward  part  being  used  as  a 
ballast  tank  and  the  after  part  as  a  fresh-water  tank  for  re- 
serve feed  for  boiler. 

The  main  deck  beams  are  on  alternate  frames,  and  are  of 
angle  steel,  6  by  3  inches  by  8/20  inch  amidships,  diminished 
to  $1/1  by  3  inches  by  6/jo  inch  at  ends.  They  have  a  camber 
of  6  inches  in  the  full  brea<lth  of  vessel.  The  lower  ileck 
beams  are  5''^  by  .)  inches  by  6/20  inch,  and  are  straight 
across.  The  hold  stanchions  are  of  solid  steel.  2Hi  inches 
diameter. 

The  upper  deck  stringer  plate  Is  n  inches  by  6/jo  inch 
amidships,  reduced  to  19  inches  by  $/io  inch  at  ends,  and  is 
connected  to  the  sheer  sirakc  by  a  continuous  gunwale  angle 
3  by  J  inches  by  (Vjo  inch.  The  lower  deck  stringer  plate  is 
t9  inches  by  s/jo  inch  amidships,  to  t4  inches  by  5/jo  inch 
at  ends.  A  conlinmms  tie  plate,  "  inches  by  6/jo  inch,  is 
worked  on  the  main  deck  l  earns  all  fore  and  aft  in  a  line  with 
the  deck  erection*.  The  usual  deck  plates  are  tilted  on  the 
beams  under  the  windlass,  winch  and  in  wake  of  masts  and 
other  erections. 

The  main  deck  is  of  yellow  pine,  3  inches  thick,  with  margin 
planks  of  teak  all  around  the  walerw,iy<  an<l  deck  erections. 
The  briilge  deck  is  of  yellow  pine  J  iiKhes  thick,  also  with 
teak  margins. 

The  shell  plating  includes  earhoard  strake  of  H/jo  inch 
thickness  .til  fure  and  aft  bilge  strakcs.  7/20  inch  to  (i/jo 
inch;  shccrstrake.  9/jo  iiH-h  to  6/jo  inch,  and  ihe  remainder 


6/20  inch  to  5/jo  inch,  the  thicker  i>bles  being  for  about  t.vo- 
thirds  the  vessels  length  amidships.  I  he  bulwarks  are  of 
5/jo-inch  steel,  and  surmounle<I  l  >  a  rail  anulc  nf  Ty/a.-h's 
section.  Doubling  plates  are  litti-d  U<  the  bulwarks  in  wake 
of  the  hawse  and  quarter  pipes,  and  the  bulwarks  are  stiffened 
anil  siipiKirted  by  galvani/ed  wrought-iron  spur  stanchi'-ns. 
spaced  about  4  feel  apart.  .Ml  the  fore-and-aft  edge*  of  shell 
plating  are  overlapped  and  single  riveted,  aid  ail  the  end 
butts  throughout  are  flush  and  double  riveted,  with  inside 
straps. 

Bilge  keels  arc  fitted  on  each  side  for  half  lenjjih  of  vessel 
amidships.    They  arc  of  steel  plate,  8/jo  inch  thick  by 
inches  deep,  an<l  arc  attached  to  the  shell  b\  iloulile  3  by  3 
inches  by  6/jo-inch  angles. 

The  deck  erections  are  of  5/20-ineh  steel,  stiffenesi  by 
angles  3  by  2'j  inches  by  6/jo  inch,  these  angles  being  car- 
ried across  the  top,  so  as  to  form  the  beams  for  the  bridge 
deck.  The  whole  of  these  plates  arc  flush  butted,  with 
external  butt  straps,  fitted  so  as  to  form  panelling.  .\ll  the 
doors  in  the  deck  houses  are  of  teak. 

The  accommodation  on  the  main  deck  includes  a  large  and 
roomy  chart  house  and  deck  saloon,  extra  large  galley  and  the 
usual  lamp  rooms,  toilets,  storeroi>ms,  etc.  This  is  all  for- 
ward of  the  boiler  room,  but  the  erections  are  continued  over 
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the  itiikchokl  to  ilic  after  end  of  ihf  vtiKiiic  nioni.  so  as  to 
give  ample  light  ami  ventilation  to  these  cont|>artnicnts :  and 
the  top.  frmn  the  fore  cn»l  of  lioiler  room  to  right  aft.  is 
entirely  of  steel.  The  wheel  hotiiie  is  on  the  bridge  deck,  and 
is  heavily  tonstrvicled  of  teak.  This  house  contains  the  con- 
irclling  devices  of  the  steam  steering  gear,  the  latter  hcing 
placrtl  aft  on  the  main  ilrek  near  the  rudder  quadrant. 

ITie  deck  fittings  comprise  a  powerful  steam  and  hand 
windlass,  with  warping  ends  and  the  usual  compressors  and 
controlling  ^ear  fitted  on  the  forecastle  head ;  a  steam  trawl 
winch,  fitted  aft  <in  the  main  deck,  together  with  the  usual 
arrangements  for  the  l-eam  and  other  trawling  for  use  in  the 


VIKW    rROM   STAftluJiItu  UVAJITU,    luolLlKC  ruxWAHll. 

pursuit  of  the  duties  for  which  the  vessel  is  intended.  The 
steam  steering  gtrr.  trawl  winch  and  windlass  were  supplied 
and  titled  by  Thomas  Reid  &  Sons,  Paisley.  The  exhaust  steam 
of  all  these  is  carried  to  the  condenser.  .Ml  the  wood  deck 
t'lttings,  such  as  skylights,  companions,  and  including  the 
forecastle  and  quarter  decks,  are  of  teak. 

Two  jMile  masts  of  Oregon  pine,  each  in  one  length  are 
lilted  with  the  usual  standing  and  running  rigging.  There  arc 
two  boats,  one  iS-foot  lifeboat  and  one  20-foot  cutter.  Each 
has  a  beam  of  5  feet,  and  both  arc  very  strongly  conitriicted 
of  teak  and  pine,  and  have  very  ample  outfits.  Th<  ctltter  is 
fitted  with  air  cases  similar  to  the  lifeboat. 

The  bower  anchors  are  of  Hall's  sttickless  type,  three  in 
number,  and  each  weighing  0'  j  cwts.  The  stream  anchors  are 
2ii  cwt*..  and  the  kedge  I '4  cwt«.  These  are  of  the  ordinary 
stock  pattern.  The  cables  are  stud  linked,  and  measure  165 
fathoms,  of  I  i/if>  inches  for  the  Imwers,  and  60  fathoms  of 
lo/lf>  inch  for  the  stream  anchors.  The  hawsers  and  warps 
are  of  tarred  manila. 

The  accommodation  below  deck,  forward,  includes  four 
sleeping  cabins,  saloon,  pantry,  bath  roi>m  and  toilet.  The 
<aloon  is  fiitril  in  neatly  paneled,  light  polished  oak ;  the  sleep- 
ing cabins  in  enamelled  pine,  with  polished  teak  toppings  and 
nosings,  .\bait  the  engine  ro.  m  are  the  crew's  mess  room, 
captain's,  males',  engineers'  and  stewards'  sleeping  cabins,  and 
a  large  and  roomy  laboratory  for  the  use  of  the  scientist  for 
experimental  work  in  connection  with  the  Kishery  Ui>ard's 
duties.  The  crew's  accommodation  is  right  forward  in  the 
forecastle, 

.•\  perfect  systejn  of  ventilation  is  fitted.  The  whole  of  the 
cabins  are  heate<l  by  steam  radiators,  the  steam  being  led 
from  the  main  Iwiiler  and  Kick  to  the  condenser.  A  complete 
system  of  electric  bells  is  litied  throughout  the  vessel.  The 
lighting  is  by  electricity,  and  includes  a  .^.ooo-candlepower 
searchlight.  placc<l  c;n  the  bridge.  The  electricity  is  gen- 
erate<J  by  a  direct-coupleil  steam  engine  and  dynamo,  by  J.  H. 
Holmes  &  Company,  Newcastlc-on-Tyn*.  .-X  reserve  set  of  oil 


lamps  is  also  litte«l.  and  the  vessel  has  a  complete  outfit  for 
both  hull  and  machinery. 

The  Jiimcs  h'Iftchtr  is  propelled  l>y  two  triple-expansion 
three-cylinder  surface  condensing  engines,  each  operating  a 
ihree-bladed  manganese  bron/e  pi'opellcr.  The  cylinders  are 
IC,  1(1  and  j6  inches  in  diameter,  and  have  a  stroke  of  JO 
inches,  the  high-pressure  cylinder  in  each  case  being  for- 
ward, and  the  low-pressure  aft.  Piston  valves  are  fitted  to  the 
high-pressure  and  intennediate  cylitidcrs.  and  double  jKirted 
1)  valves  with  relief  rings  to  the  low-pressure.  They  are  all 
worked  by  Stephenson  link  motion,  with  double-bar  links. 

The  framing  of  the  engines  is  entirely  of  cast  iron;  all  the 
principal  rods,  shafts  and  spindles  are  of  mild  steel.  White 
metal  is  fitted  to  the  iKitlom  ends  and  als^i  to  the  main  bear- 
ings. The  reversing  gear  is  of  the  direct -drive  steam  and 
hand  type,  and  the  whole  of  the  starling  valves  and  con- 
trolling gear  are  handled  from  one  position,  so  that  the  whole 
can  le  eavily  operated.  The  engines  were  designed  to  indi- 
cate not  less  than  f>5o  hi>rsepower  when  Murking  at  a  boiler 
pressure  of  1H3  pounds  per  s<|uarc  inch. 

The  auxiliary  machinery  includes  an  independent  condenser, 
operated  by  a'  separate  steam-driven  centrifugal  circulating 
pump.  1  he  suction  branch  of  this  pump  is  connected  10  the 
bilges  as  well  as  the  sea,  so  that  if  necessary  the  bilges  may 
lie  pum[K-d  out  by  it.  .\  vertical  direct-acting  duplex  donkey 
or  general  service  pump,  with  all  gunmctal  water  ends,  is 
fitteil ;  also  a  Weir  feed  heater  with  automatic  controlling 
gear,  operating  the  boiler  feed  pumjis  These  latter  are  in 
duplicate,  of  the  dujilex  type,  and  are  direct  an<l  double  acting. 
There  is  also  a  Pownie  feed-water  filter.  The  electric  lighting 
plant  and  the  main  air,  feed  and  bilge  pumps  are  entirely  in 
duplicate,  and  are  driven  direct  by  a  compound  steam  engine. 


LOOKIIIC  RMWXMI  rKIM  0|-*IT»  1)«C«,  IHOWIKO  JtlAK  H.S*L  KIKCMt*. 

.\  complete  system  of  piping  and  pumping  arrangement  is 
fitteil. 

The  boiler  is  of  the  single-ended  return  tube  t.vpe.  with 
three  furnaces  It  is  14  feet  6  inches  in  internal  diameter  by 
10  feet  long,  and  constructeil  entirely  of  steel,  in  accordance 
with  Lloyil's  rules  and  regulations,  for  a  working  pressure 
of  1S5  p<iuitds  per  square  inch.  It  has  ample  healing  and 
grate  surface  for  its  retpiireil  duties.  The  furnaces  are  of  the 
Morison  suspension  type,  each  with  its  own  separate  com- 
bustion chaml  er  The  stokehold  is  forward  in  the  .ship,  the 
Iwck  end  of  the  boiler  being  against  the  fore  end  of  engine 
ri>om.  The  weight  of  the  boiler  empty  is  41  tons,  and  with 
steam  11])  59' J  tons. 

The  sjieed  of  this  vessel  on  her  trial  trip  was  ijl'i  knots, 
and  the  indicated  horsepower  (<o;  a  result  very  satisfactory 
to  both  builders  and  owners. 
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Collision  of  the  Dynamo  and  the  Quail. 

The  Wilson  liner  Dynamo  and  the  steam  trawler  Quiiil 
collided  in  the  11  umber  river  early  cm  Aujj.  19.  The  Quail  was 
one  of  the  unfortunate  vessels  damaRtd  by  the  Russian  Baltic 
fleet  in  1904.  In  the  prc>cnt  instance  she  was  struck  on  the 
starboard  side  aft,  and  sank  very  rapidly.  The  liner  sustained 
very  little  damage.  Two  men  were  drowned,  but  the  rest  were 
saved  by  the  boats  of  the  Dynamo. 

The  Dynamo  is  jointly  owned  by  Thomas  WiUon,  Sons  & 
Company,  Ltd.,  Hull,  and  the  North  E;istern  Railway  Com- 


A  Quicl<  Method  of  Repairing  a  Broken  Shaft. 

»v  t  .  •.  c.  t.  utict. 

The  writer  recently,  almost  by  accident,  hit  on  a  method 
of  repairing  a  broken  shaft,  so  cheap,  so  quick,  and  so  sur- 
prisingly strong  that  he  thinks  it  may  be  of  service  to  your 
readers.  The  use  of  the  method  would  often  obviate  a 
long  and  expensive  delay  and  loss  of  work,  for  the  shaft 
gives  nearly  as  good  service  as  before  it  was  broken. 

The  writer  has  under  his  charge  a  hydraulic  dredge  used 
on  the  Mississippi  river  improvements  in  the  vicinity  of 


THE  %lt\U  TII.\WLE«  UVAIL.  WHICH  WAS  >l'XK  THUIfCtl  COI.UIMOX   OITIl  Tilt  OVXAHO. 


pany.  Lid.  Her  gru$s  tonnage  is  504  and  net  .ttl.  Her  dimen- 
sions are:  I^rngth,  175  feet  7  inches;  beam.  .'5  feet;  depth,  13 
feet  8  inches.  She  h.nd  a  previous  accident,  having  struck  on 
the  Jarding  Rocks  June  K.  igofi. 


Tlie  Kaiser  WUhclm  II..  in  August,  steamed  from  Sandy 
Hook  to  Eddystone  lighthouse,  3,008  nautical  mile«.  in  5  days 
9  hours  55  minutes.  The  speed  Mas  jj.71  knots. 


Keokuk.  Iowa.  This  dredge  is  driven  by  a  comjiound  high- 
pressure  engine,  with  cylinders  14  and  24  inches  in  diameter 
by  15-inch  stroke,  running  220  revolutions  per  minute  and  de- 
veloping about  350  horsepower.  The  steel  shaft  oi  this  en- 
gine, 6  inches  in  diameter,  broke  about  10  inches  from  one 
of  the  cranks. 

The  cranks  are  quartering,  and  the  shaft  is  a  highly  fin- 
ished one  that  takes  a  long  time  to  build,  even  under  the 
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best  of  circumstaiico-  It  »\a*,  as  you  can  sec,  a  ditTicult  lask 
to  weld  this  shaft  so  a»  to  rc-pair  it.  as  the  stub-cti<l  was  so 
close  to  the  crank  that  to  heat  it  sufficiently  wa»  likely  lo 
warp  the  latter  out  of  shape  and  »|>oil  the  whole  shaft. 
The  attempt  was  made,  however,  and  the  »hafl  pronipiiy 
broke  again  at  the  same  place,  although  a  whole  week  aiul 
a  large  e.xpense  had  attended  the  effort  lo  put  the  shaft  in 
working  condition. 

.■\t  the  suggestion  of  a  traveling  enKi'ieer.  we  simply 
squared  the  two  broken  ends  and  ■vcrewed  them  together 
with  a  stud  that  went  lialf  into  each  piece  of  shaft.  S<|uar- 
ing  the  ends  shortened  the  shaft  some  six  inches,  but  this 
could  be  remedied  by  moving  in  the  >>utlH>ard  pillow  block. 
A  chunk  of  soft  and  tough  *teel,  that  had  once  done  duty  as 
a  wristpin  for  a  larie  engine,  was  selected  from  the  scrap 
pile.  This  was  cut  off  to  inches  hmg  and  turned  lo  4  inches 
in  diameter :  it  was  then  threaded  the  whole  length  with  a 
screw  of  four  threads  lo  the  inch ;  each  piece  of  shaft  was 
then  bored  ard  threaded  to  fit  this  screw,  and  when  Anish-jd 


The  New  Yarrow  Yard  at  Scot»toun,  aiaaguw. 

The  new  premises,  which  are  situated  at  Scotstoun.  about  5 
miles  from  (Glasgow,  cover  an  area  of  about  12  acres,  and 
have  a  river  frontage  of  feet.  The  yard  is  on  the  north 
side  of  the  Clyde,  and  is  adjacent  to  Scotstoun  West  station 
on  the  Lanarkshire  &  Dumbartonshire  Railway. 

The  class  of  work  which  the  tirni  will  carry  on  in  Glasgow 
will  be  similar  to  that  which  has  hitherto  been  carried  on  in 
London:  that  is,  the  constrtKiion  of  torpeilo  boat  destroyer* 
and  torpedo  boats  and  shallow  draft  steamers  of  all  type*. 
The  linn  has  lately  been  building  some  high-speed  motor 
boats,  driven  by  internal  combustion  engines,  which  have 
proved  highly  satisfactor)-.  The  first  order  with  which  the 
tirm  started  at  Scotstoun  was  for  ten  torpedo  boat  destroyers 
for  the  Brazilian  Kovernmeni,  which  arc  now  in  course  of 
ciMistrtK-tion.  t.)ne  ha*,  just  been  launched. 

In  deciding  as  to  the  laying  out  of  the  yard,  good  super- 
vision ami  easy  communication  between  the  different  depart- 
ments were  points  to  which  particular  attention  was  given. 


IIIS2ILIAX   UtsTtuVUS  VXDn  COIItTICCTIOII  :   THE  COt'EMB  WET   lAtlK    IN   tlCHT  •ACKOKueNP. 


the  s!ud  was  strewed  into  one  piece  of  shaft,  and  the  other 
piece  screwed  home.  To  make  the  job  a  little  more  solid, 
the  stud  wa*  dipped  into  salt  and  water  to  make  a  rust  joint 
of  it.  and  keep  it  from  coming  unscrewed  by  any  chance. 

It  took  an  afternoon  and  part  of  the  nti^ht  to  complete  this 
job,  and  the  next  morning  ihc  shaft  was  replaced  in  the 
engine  and  put  to  work.  It  has  never  shown  the  least  indi- 
cation of  weakness  so  far,  and  is  still,  after  eighteen  months, 
apparently  as  giHid  as  ever.  The  new  shaft,  ordered  as  a 
hurry  job,  was  receiveil  in  two  months,  but  is  still  kept  in 
reserve.  The  joint  between  Ihe  two  pieces  of  shaft  was 
fortunately  an  inch  or  so  inside  of  the  pillow  blixk.  and  is 
now  umlislinguishalile  from  the  rest  of  the  shaft.  The  work 
of  the  engine,  of  couiNe.  always  lends  to  .screw  Ihe  pieces 
lighter  together:  but  ii  setnis  a  lillle  surprising  that  the 
threads  do  not  strip  off  anil  let  ihe  two  pieces  separate 
Probably  the  friction  between  Ihe  ouler  pans  of  the  shaft 
takes  up  mo';)  of  the  torsional  strain.  The  4-inch  stub  would 
not  la->l  a  minute  It}  iiself. — iViVridfir  .-ftMiTiVrtM. 


The  general  offices  are  situated  in  the  center  of  the  north- 
ern boundary,  facing  South  street,  ihe  engineers'  ihopi  being 
on  one  side  and  the  boiler  shojis  on  the  other,  and  the  man- 
agers of  these  departments  being  within  easy  distance  of  the 
general  offices.  The  west  side  of  the  yard  is  devoted  to  the 
buildings  connected  with  the  engineering  side  of  the  business, 
and  consist  of  machine  shops,  general  stores,  tool  stores, 
power  station,  smiths'  shop  and  pattern  shop.  On  the  cast 
side  of  the  yanl  are  placed  those  buildings  which  arc  con- 
nected with  the  shipbuilding  and  boiler-making  departments, 
consisting  of  boiler  shops,  galvanizing  shop  and  platers'  shed. 

The  launching  slips  ixxupy  about  Jbo  feet  length  of  the 
whole  frontage,  and  arc  mclined  to  the  edge  of  the  river  at 
an  .ingle  of  about  ( o  degrees. 

To  the  westward  of  the  launching  slips  a  wet  basin  has 
been  construcle<1.  The  width  of  this  basin  is  86  feet  at  the 
cope  level,  and  Ihe  length  is  ,iboui  feet.  The  basin  is  set 
at  an  angle  to  the  river.  ii>  facilitate  getting  into  the  basin, 
and  also  to  avoid  the  silting  up  of  same.   The  basin  has  been 
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dredged  out  to  »  depth  <if  about  14  feet  at  low  water,  so 
that  the  ships  will  iiev«T  Kmund. 

The  etiRiiirvrs'  $>hops  arc  210  feci  long,  and  consist  of  three 
bays,  65.  50  and  35  feet  wide.  In  the  widest  bay  there  is  a 
50-(on  electric  traveler  on  upper  rails,  the  height  from  the 
rail  face  to  the  floor  level  being  40  feet,  and  on  biwer  rails 
a  5-ton  traveler.  The  other  bars  will  also  be  equipped  with 
electric  travelers.    These  shops  have  wood  block  flooring. 

The  boiler  shops  arc  300  feet  long,  and  consist  also  of  three 
bays,  65,  50  and  3$  feet  wide,  the  sfKins  being  similar  to  the 
engineers'  shops,  but  nrrangnl  in  different  order.  The  wide 
bay  has  a  50-ton  electric  traveler,  and  another  of  10  Ions 
capacity,  The  other  two  bay*  are  also  equipped  with  electric 
travelers.  To  serve  the  hydraulic  riveter  a  lo-lon  electric  jib 
crane  ha.s  Iwen  fitted  up.  These  shops  have  wood  block 
flooring.  The  galvanizing  shop  forms  an  annex  to  the  boiler 
shops. 

The  space  between  the  boiler  shops  and  the  platers'  shed 


is  equipped  with  a  7-ton  electric  traveler  of  85-foot  span  and 
at>out  3J0  feet  in  run,  and  it  is  intended  that  the  area  com- 
manded by  this  traveler  will  be  used  for  building  boats  which 
have  to  be  .sent  abroad  in  pieces. 

The  platers*  shc<l,  180  feet  long  by  go  feet  wide,  occupies 
a  position  near  the  head  of  the  launching  slips,  and  con- 
venient for  the  punching,  drilling  and  bending  of  plates. 
Motor-driven  tools  are  also  placed  in  the  yard  at  the  head  of 
the  launching  slips. 

The  wet  basin  is  roofed  over,  and  the  building  equipped 
with  a  50-ton  electric  traveler  of  93-fi>ot  span,  commanding 
the  whole  area  of  the  basin.  After  launching  the  lioals  they 
will  be  taken  into  the  wet  basin  to  receive  their  machinery 
and  to  complete  the  fitting  out. 

The  pattern  makers'  and  joiners'  shop  i»  270  feet  long  by 
45  feet  wide.  In  this  shop  the  machinery  is  arranged  about 
the  middle  of  the  lower  floor.  The  joiners  occupy  one  end  of 
the  building  and  the  pattern  makers  the  other  end.  and  the 
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machinery  will  b«  common  to  both.  Ore  tcaturc  'f  thi^  shop 
U  the  arrangement  for  driving  the  machinery.  A  pit  is 
formed  underneath  the  floor,  and  the  machinery  is  driven  by 
a  motor  placed  in  tha  piL  Th*  motor  will  drive  onto  varioiu 
line*  of  ahaftinr,  tuA  US»»  ffOm  thcM  carried  direct  td  titt 
macMnea,  ao  that  the  beha  will  not  in  any  way  interfere  wldi 
tiie  worUiig  of  die  macliiBrti.  The  upper  iloor  of  tidi 
bnOdiiig  win  be  nied  aa  «  layiNg-of  loft 


pick  up  from  the  railway  lin^  wUch  nwy  bfifig  machinery  ont 

from  any  of  the  shops. 
The  steel  work  has  been  erected  by  Sir  William  Arrol  k 
,  Compaiqr-  The  weight  of  the  steel  work  la  the  engineers' 
'  ibop  h  about  735  tons,  and  in  the  boiler  4dwp  ncarlr  fcotoas. 

All  (ke  ahopi,  with  ibe  oxeapiioa  ol  the  patlera  sh^pii  are  eoo' 

Mmcted  of  sted  filled  in  with  brickworli,  principally  9  inclwi 

thiclr. 


•mMMyittT  at  amvin  fot  *«tTUMir. 

It  is  intended  to  equip  the  smithy  with  fonr  stettn  ham- 
mers, the  !ar>!<;;.'  luiiiK  40-twl.  iiiie.  In  this  building  ample 
provisiun  l]a.s  littii  uuidi.-  for  venlilation  to  carry  off  the  fames 
and  smoke. 

The  work?  are  driven  by  electric  psiwer;  ciirrint  bcng 
supplied  liy  tilt  Clyik-  Valley  Power  Company,  .■\lti-rnaiirig 
current  is  stipplied  at  400  voll-s  25  cycles  per  second.  All 
motors  ordered  for  new  machines,  etc.,  arc  alternating  cur- 
rent, and  it  wa*  decided  to  briiiK  all  the  existing  plant  from 
London,  this  including  alwal  eighty  direct-cnrrent  motors. 
In  order  to  aupply  cmrcnt  for  these  a  motor  generator  is 
faiftalled,  sopplyfair  direct  current  at  an  Tolta.  The  general 
lighting  throughout  the  ymd  la  liy  ckctridty,  ami  it  was  de- 
cided to  place  a  gas  jet  at  earli  machhie  fn  the  engineers'  and 
boiler  vhcp 

One  Litnlcr  is.  iristalird,  \vhicli 
sleam  hammers  and  \>ti-'. 
of  the  shops;  other«i-.r       On-  i>i 

The  railway  sys'i'i;:  in  y.iril 


the 


will  :-ii;iplv  steam  for 
vuri-  --toiin]  for  the 
'.■.  er  is  electric, 
i'*  ■-•uh  that  easy  communi 


cation  is  given  with  the  Caieduniaii  main  line,  and  also  easy 
communication  between  the  various  shops  and  from  the  shops 
to  the  wet  basia,  the  trarcler  at  the  wet  basin  being  able  to 


fiAM,  tm  iLarArMM  **•  wo  view. 

THE  HANDLINO  OF  BATTLESHIP  BOATS. 
U  has  long  b«cn  <he  custom  in  the  United  Slates  navy  to 
boats  by  loeans  of  heavy  cranes,  operated  by  electric 
motora.  In  November  and  December  of  last  year  we  ilUia- 
ttated  and  tocribed  a  number  of  these  cranesi  designed  for 
boats  weighing  up  to  15  tons.  The  cranes  were  of 
various  types  and  of  considerable  weight,  the  largest,  with  an 
outreach  of  31  feet,  weighing  no  le*s  than  76,000  pounds.  A 
later  cram-  of  this  same  type  on  ihe  battleship  .V<-ar  Hamp 

.'\  pfupo!.iii.in  lias  bitii  made  to  thi-  .\n>  litpaitimni  by 
the  Welin  Qit.ndrant  Pavit  Conipaiiy,*  li;  pktns  i  >  ih<  r>duc- 
tion  in  the  weight  of  this  Sort  of  top  hamper  by  tiie  Mil)»tilu- 
lion  of  four  pairs  of  doiibl*  quadrant  davits  un  a  l>atlleship 
for  four  of  the  previous  cranes.  The  davits  propose<i  are  in 
two  groups,  heavy  and  light;  the  two  heavy  pairs  being  de- 
signed for  the  handlttig  of  the  group  of  longer  and  heavier 
boats,  sn£b  as  the  steam  launches,  etc. :  while  the  two  pairs  of 
-mailer  davits  are  for  ^  shorter  and  Kgfater  boata.  This 
grouping  of  the  boats  accorditig  to  «ise  and  weight  is  for  the 
piirii  -e  ..f  utilizing  to  the  l>e»t  jidvaiuaKC  the  davit.*  proposed. 

I  he  lilting  capacity  of  the  heavier  davits  would  be  30.000 
pounds,  with  the  qu-idranl  frames  siafid  4-'  tri-  f>  iruln-^ 
apart:  the  lifting  cuaeily  of  the  smaller  tia^it*  would  be  4.000 
pounds,  with  the  quadrant  frames  spaced  \i  feet  apart.  The 
total  weight  of  each  pair  of  the  larger  <la\  ils,  with  all  appa- 
ratus, is  approximately  24.000  pounds;  while  that  of  the 
smaller  davits  is  9,000  iramtdit.  I'hc  total  weight  of  the  foor 
sets  complete  is  thus  66,000  pounds.  This  is  seen  to  be  much 
less  than  the  weight  of  a  single  one  of  the  vciy  large  cianes 
now  employed  for  this  pnipose:  and  it  is  eatimataed  that  a 
total  saving  of  abotil  100  tons  would  be  effected  itt  the  top 
weights  of  a  large  battleship  by  the  snbstiltitioa  here  outlined. 
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MiDcs  WCK  or  Till  kATTi^nir  KXAiaAjai,  tuowiKS  morouii  auakcemuit  or  wilix  oi-aokakt  HAVin. 

The  two  divito  in  each  pair  arc  joined  »t  their  upper  end)  ing  avputtvt,  while  the  small  changn  in  relative  speed  which 
Igr  a  siecl  bonan,  to  which  are  sccnred  tarielei  Mutahlr  arnuigcd     luigitt  be  tWMttiry  could  be  affected  Iqr  means  of  a  riicmtat. 


for  handling  bMt«  «f  different  lengths.  Thr^r  tiooms  are 
arranged  »0  »<■  rmt  lo  \k  nfff'  'irt  in  -m.ill  \.'in:iiinii  in  speed 
between  the  two  qii.Klrants.  'flu-  i|uail:.ii:'.  ^im\,  ile»ijtiie<l, 
have  been  made  lon^  eni  uijli  s  i  tli:it  the  inner  boats,  in  ji.issiiiK 
over  the  outer,  will  clear  (he  iiigtitsl  point  of  the  smokestacks 
of  a  launch.  As  these  stacks  are  arranged  on  hinica,  M» 
extreme  clearance  is  prrhnps  nut  necessar>-. 

Kach  quadrant  is  drivi-n  liy  an  ektlric  motor  at  such  a 
tpecd  that  it  moves  through  an  angle  o(  go  degrees  in  4$ 
second*.  The  two  motors  operating  the  two  qttadnmU  of 
each  pair  are  not  in  mecfaanicat  cnnntetioiii  but  both  are  oon- 
franed  Iqr  a  single  switch,  and  thrat^li  automatic  appantbia. 
wfaieh  eanscs  eaeh  quadrant  to  stop  at  cither  one  of  its  ex- 
tfcnie  portions. 

Two  hobliuK  winches,  tlrivcn  by  shunt-wound  mulor  .  .ire 
used  for  lifting  and  lowerinR  the  lifeboats,  the  fonni-r  opera- 
tion beir>.'  si  .i  -.;>i  1  il  of  25  feet  per  minute  i  h  winch  i' 
equipped  with  two  drums  and  »o  provided  witli  cliiichpi  that 
one  drum  may  bo  driven  at  a  lime,  or  both  may  be  diaen- 
mged.  Each  drum  is  provided  with  a  brake  operated  by  a 
fiKit  lever.  The  ends  of  the  .shafts  of  the  motors  are  arranged 
for  the  fitting  of  cranks  for  manual  operation,  in  case  the 
electric  supply  should  fail,  The  Same  arrangement  may  be 
installed  on  the  quadrant  motors.  Each  hoisling  motor  <s 
provided  with  a  separate  controller,  but,  if  desired,  both  couM 
be  controlled  by  a  single  switch,  and  thrangh  automatic  start* 
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arranged  to  change  the  strength  of  the  Aeld  of  one  of  the 
motors,  «i  as  to  either  increase  or  decrease  the  speed  of  that 
partii'ttlar  motor.  All  of  the  nio1i>r>  would  Ik-  designed  to  run 
wilhiiiit  siiarliing.  and.  by  rea^in  of  the  intermittent  and  oc- 
casional iharacler  <>i  their  service,  they  would  also  o|KTaie 
without  healing. 

The  drawing,  showing  the  general  arrangement  of  the  <)uad- 
ranls  to  he  operated  through  90  degrees,  m.ikes  pros  ision  for 
placing  three  lioats  side  hy  si<le.  and  handling  them  all  from 
the  same  set  of  apparatus.  As  ligured  out  for  one  of  the 
smaller  battleships,  this  particular  outfit  gives  an  outreach  at 
the  waterlinc  of  7  feet  .1  inches  from  the  side  of  the  ship.  The 
radius  of  the  quadrant  running  in  the  rack  is  4  feet  2  inches, 
while  the  radius  of  the  long  arm  of  the  davit  is  10  feet  2 
inches.  The  ilavit  arm  is  made  of  either  cast  or  strtictural 
.steel,  while  the  fratnewnrk  is  of  cast  steel- 

'Ilie  arrangements  of  these  davit!)  on  the  iHial  deck  of  a 
>>attleship  of  the  Kfiirsarg,f  type  is  shown  in  atuither  draw- 
ing, where  the  sp.ice  taken  up  hy  the  framework  and  motors 
is  shown  in  black,  the  extreme  inward  position  of  the  davits 
being  given  by  dotted  lines.  This  arrangement  is  for  the 
handling  of  sixteen  l>oats.  varying  from  a  14-foot  dinghy  to 
three  40- foot  steam  cutters  weighing  18,700  pf>unds  each. 
These  latter  are  not  up  to  the  limit  of  the  outfit  as  designed, 
but  they  represent  about  th«  heaviest  type  of  boats  used  for 
this  purpose. 

.Mtcrnative  propo.sals  have  been  made,  looking  to  the  use 
of  swinging  davits  with  differential  gear  so  arranged  that  at 
maximum  outreach  the  power  arm  is  also  at  a  maximum. 
This  is  provided  for  by  placing  the  rack  at  an  angle,  and  so 
adjusting  the  cursature  of  the  quadrant  as  to  lit  that  rack  at 
all  positions.t  These  swinging  tiavits  would  be  pivoted  and 
run  np<m  a  combination  of  roller  and  ball  Itearings,  and  would 
be  mteraled  to  a  certain  e.'ilrni  in  thr  same  matnuT  as  the 
present  cranes.  They  would,  however,  have  the  advantage 
possessed  by  the  other  davits  of  this  type  in  being  run  out  and 
in  by  the  usual  screw,  and  with  considerable  celerity.  They 
would  have  the  further  advantage  of  being  able  to  pick  up  a 
boat  at  any  p<iint  within  their  radius,  by  virtue  of  the  fact  that 
the  position  of  the  upper  sheave  can  be  adjusted  by  a  com- 
bination motion  between  the  pivot  and  the  traversing  thread. 
In  this  case,  of  course,  otdy  a  single  davit  would  be  used,  in 
place  of  the  pair  provicleil  for  in  the  other  proposition. 

f  Srr  also  |wcc  A1,   Ihthxatiokal  Makisk  EiiciirKuiRO,  Pebru> 

arjr.  tUDIL  , 


Hcad>on  Collision  in  Kaiser  W'llheltn  Canal. 

The  illustrations  show  the  elleet  of  a  head-on  collision 
which  happened  on  June  16  in  the  Kaiser  Wilhclm  canal. 
Both  steamers  were  going  at  low  speed,  and  when  they  tried 
to  clear  each  other,  the  steamer  Stadt  SiMcniii  did  ni*t 
obey  the  rudiler.  The  pilot  ordered  full  speed  ahead  in  order 
to  get  steerage  way,  but  it  was  tiMi  liite  to  avoid  collision. 
The  Schtends  struck  the  steamer  SkflUjua  on  the  starboard 
l)ow,  and  while  she  lost  her  anchors  (the  broken  shaft  can 
l>e  seen  in  the  hawse  pipe)  and  lient  her  bow,  she  also  in- 
flicted severe  injuries  to  the  SktUtflfa. 


Ruuian  Armored  Cruiacr  Amiral  Makarotf. 

•  T  JU»IMI  o.  rtLTiri. 

This  cruiser  is  the  only  big  ship  built  in  France  in  1907  for 
foreign  accoimt.  She  is  the  lirst  of  three  new  armored  cruisers 
for  the  Russian  navy ;  the  two  other  boats  being  in  course  of 
building  in  the  national  dockyards  in  the  Baltic.  They  arc 
virtual  repnuluctions  of  the  Uayan,  now  the  Asu.  of  the 
Japr-.nese  navy. 

This  cruiser  has  the  following  particulars: 

Meters.       Ft.  Ins. 

Length  between  perpendiculars   IJS  443 

Breadth  at  the  waterlinc   17.50        57  S 

Breadth  at  the  height  of  the  upper  deck. .    17.56       57  8 

Depth  from  nuin  deck   11.60       .18  1 

Mean  draft   6.51        21  5 

Displacement  in  tons   7^77 

Indicated  horsepower,  designed   16,^00 

Speed,  designed,  knots..,,.   31 

UUIX  AND  CENEKAL  r*OTECTtON, 

The  hull  is  of  steel  throughout,  and  fitted  with  bilge  keels 
and  docking  keels.  It  is  protected  by  an  armor  belt  of  Krupp 
special  steel.  The  heavy  sirake  of  this  arnwir  is  worked  from 
stem  to  stem ;  the  seconil  strake  above  Ibis  is  worked  from 
stem  only  to  the  after  casemates.  The  heavy  strake  has  a  total 
height  of  1.8  meters  (5  feet  II  inches),  of  wlych  only  60 
centimeters  (2  feet)  are  above  the  waterline;  this  strake  is 
175  millimeters  (do  inches)  in  thickness  amidships  and  only 
too  millimeters  <.V9  inches)  at  the  stem  and  stern;  tlie  second 
stnike  is  worked  up  to  the  main  deck;  its  thickness  is  of  too 
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milliiticters  (3.9  inches)  amidships  and  80  millimeters  (3.2 
inches)  at  the  ends.  There  is  a  protective  deck,  workcij  at 
the  height  of  the  upper  edKc  of  the  main  Mrake ;  this  deck  iis 
protected  with  chrome-nickel  plates  supplied  by  Kriipp.  These 
plates  arc  50  millimeters  (2  inches)  thick  on  the  slope  and 
30  millimeters  (1.2  inches)  on  the  flat. 

The  total  weight  of  the  armor  belt,  turrets  and  casemates, 
all  protected,  is  equal  to  23  percent  of  the  displacement  of  the 
crxiiser,  or  1,810  tons.  The  hull  is  protected  by  a  cfifferdam 
running  from  end  to  end  and  behind  the  bell  side  armor. 
ITiere  are  t*o  conning  lowers,  one  ahead,  one  aft.  The  for- 
ward one  is  136  millimeters  (5.4  inches)  ;  the  other  one  U 
thinner.    Both  arc  of  Krupp  special  stccL 

ASMAKENT. 

The  battery  is  com|io»ed  of  two  8-inch  breech  loading  rifles; 
eight  6-inch  rapid  fire  guns;  twenty  3-inch  and  3-pounder  rapid 
fire  guns,  and  four  Maxim  machine  guns.    The  8-inch  guns 


are  located  in  two  axial  turrets,  one  forward,  one  aft.  They 
arc  protected  liy  iso-millimetcr  (5.9  inches)  Krupp  steel  on 
both  turret  and  barbette.  The  6-inch  guns  arc  located  four  on 
each  side,  in  four  casemates.  At  the  center  there  is  a  special 
citadel,  which  also  contains  four  3-inch  guns  on  each  side; 
therefore,  these  small  guns  are  well  protecie<l.  The  casemates 
and  this  citadel  arc  protected  by  an  outside  plating  of  too 
millimeters  (3,9  inches),  worked  up  to  the  weather  deck. 
There  are  also  two  submerged  torpedo  tubes  for  450-millimeter 
(18-inch)  torpedoes. 

The  fire  will  consist  of,  forward  or  aft,  one  8-inch,  four 
6-inch;  and  the  broadside  fire  of  two  8-inch  guns,  four  6-inch 
guns  and  ten  3-inch  guns.  These  guns  have  the  following 
caliber:  8  inches,  45  calibers;  6  inches,  45  calibcr.>i;  3  inches, 
52  calibers.  The  8-inch  guns  arc  able  to  deliver  three  shots 
per  minute.  According  to  the  lcs!ions  of  the  last  war  and  the 
destruction  of  the  French  battleship  Una,  the  shell  and  powder 
rooms  have' been  built  with  all  possible  care;  there  are  air 
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bulkheads  in  the  parts  adjacent  to  boiler,  engine  or  dynamo 
roomt.  All  turrets,  shell  hoists,  pumps,  ventilators,  steering 
gear,  etc.,  are  electrically  driven.  As  far  as  possible  wuod  has 
been  prohibited  in  the  fitting  of  this  vessel;  the  main  pan  of 
the  furniture  is  made  of  metal.  For  the  first  time  in  l-'rancc 
there  has  been  used  the  Wikstrom  composition  as  deck  fitting 
in^itead  of  linoleum.  This  composition  is  lireproof,  and  seems 
at  first  sight  to  be  of  cement. 

MACHINFJIV. 

The  cruiser  is  fitted  with,  two  main  engines,  located  in  two 
watertight  compartments.  They  arc  of  the  triple  expansion, 
four-cylinder  type,  and  drive  each  a  propeller.  The  steam  is 
supplied  to  the  main  and  auxiliary  engines  by  twenty-six 
boilers  of  the  Belleville  type,  fitted  with  economizers.  These 
boilers  are  located  in  fotir  watertight  compartments,  divided 
into  eight  boiler  rooms. 

The  usual  bunkers  have  a  total  capacity  of  1,050  Ions,  which, 


The  CaMe  Steamer  QuaTdian. 

'Hie  Cuardian  Is  a  twin-screw  rable-repalring  steamer,  which 
has  heei)  ^ipecially  built  for  the  Central  and  South  American 
Telegraph  Cnnipany.  of  New  York,  to  look  after  its  extensive 
submarine  cables  Iti  the  South  Pacific,  where  her  headquarter* 
will  be  at  Callao. 

Swan,  Xunter  &  Wigham  Richardson,  Ltd..  her  builders, 
have  had  considerable  experience  in  building  cable-laying  and 
cable-repairing  steamers,  and  this,  added  to  the  owners'  special 
knowledge  of  their  requirements,  have  combined  to  make  the 
Guardian  one  of  the  most  complete  and  up-to-date  steamers 
that  has  yet  been  built  for  cible- repairing  work. 

The  dimensions  of  the  ship  arc:  length  over  all.  29^  feet; 
length  Ijctwecn  perpendiculars.  270  feet  ;  breadth,  feet,  and 
depth  molded.  24^  feet.  \\.  Lloyd's  load  draft  she  has  a  total 
<leadweight  capacity  of  over  3400  tons. 

She  is  fitted  with  twin-screw  triple-expansion  engines,  with 
cylinders  15' i,  25  and      inches  in  diameter  by  Jo-inch  stroke. 


THII  CASU  STXAMIt  GVAIDIAll  At  SlA. 


according  to  the  trial  figures,  give  a  radius  of  nearly  7,750 
miles  at  the  cruising  speed  of  14  knots.  The  contract  figure 
wa*  only  7,000  miles  at  this  speed. 

Contumptwn  Trial  for  Sis  Hourt. 

'  Trial.  Conirad. 

Indicated  horsepower   3.300   

Consumption  per  hour  and  indicated  horse- 
power, kibigram    0-535  • 

Full  Power  Trial  for  Three  Hourt. 

Indicated  horsepower   i9-6'3  16.500 

Speed,  knots   2».5S  21 

.•\dmiralty  coefficient    2i\ 

At  the  cruising  trials  at  14  knots  «peed  the  mean  consump- 
tion for  twenty-four  hour*,  wa*  only  0.839  kilogram.  Thevr 
figures  show  the  good  qualities  of  both  hull  and  boilers  and 
machinery. 

The  original  Bayan.  also  built  ,it  La  Seync,  was  noted  as 
an  unusually  successful  vessel.  On  trial  .she  exceeded  her 
contract  spee<l  by  i  knot,  making  23  knots  with  17,400  horse- 
power (Admiralty  cocHicicnt.  239).  The  coal  consumption 
was  only  14  pounds  per  horsepower  per  hour  On  full  power, 
in  service,  she  burned  about  14  tons  per  hour. 


and  two  large  boilers  fitted  with  Howden's  forced  draft.  The 
hull,  as  well  as  the  engines  and  boilers,  have  been  built  at  the 
Neptune  Works.  When  loaded  under  service  conditions  at  a 
draft  of  18  feet  mean,  the  vessel  easily  maintained  a  speed  of 
over  M'/i  knots  on  trial  trip. 

One  special  feature  is  the  unusually  large  bunker  capacity, 
which  is  such  as  to  enable  the  vessel  to  keep  at  sea  for  about 
forty-five  days  when  cruising  at  a  speed  of  10  knots  (10,800 
nautical  miles)  She  has  large  water  ballast  and  fresh-water 
rapacity. 

Hie  vessel  has  four  cable  tanks  with  steel  cones.  The  two 
largest  of  these  cable  tanks  have  each  internal  tanks,  making 
six  coiling  tanks  in  all.  The  cable  machinery  for  picking-up 
and  p.'»yinR-<iut  is  of  Johnson  &  Phillips  latest  type.  The  test- 
ing room,  which  is  at  the  fore  part  of  the  bridge,  is  a  large, 
well  lighted,  comfortable  room,  fitted  in  polished  mahogany, 
with  a  special  battery  room  adj.icent  to  it. 

Comfortable,  well-fitted  accommodation  for  the  captain,  elec- 
tricians, officers  and  engineers  is  providcil  on  deck  amidships, 
with  saloon  in  polished  oak.  below  the  spar  deck  aft.  The  ac- 
commodation for  the  petty  officers,  cable  hands,  sailors  and 
firemen  is  on  the  main  deck. 

The  vessel  has  teak  weather  decks,  and  is  provided  with  a 
steam  capstan  windlass,  two  steam  winches,  and  steam  and 
hand  steering  gear,  also  all  necessary  appliances  for  lifting  and 
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<itowiiig  buoys,  etc.  She  has  six  boats,  including  a  motor 
launch.  There  is  electric  lighting  throughout,  with  a  search- 
light placed  on  the  captain's  bridge.  Refrigerating  rooms  are 
fitted  fur  provisions,  with  machine  of  the  COi  type,  made  by 
J.  &  E,  Hall,  London.  Among  other  special  fittings  there  is 
a  Lucas  deep-sea  sounding  machine. 


the  two  paddle  wheels  were  operated  by  separate  engines,  and 
(hat  cither  could  be  run  alone,  or  both  at  differing  speeds. 
This  muit  have  been  of  great  as.«istance  in  maneuvering.  The 
ve!i>el  wa:^  used  for  some  time  in  1854  in  connection  with 
sleamcr!>  on  the  Pacific  in  a  service  between  New  York  and 
Califomia  by  way  of  the  Isthmus  of  Panama. 


COMHOOOM  VAMSnilLT't  CTKAM  TACHT  XOITH  nM.  SVILT  IK  1M2. 


The  North  Star. 

"This  splendid  specimen  uf  .American  naval  architecture 
has  proved  one  of  the  most  )x-r feci -modeled  steamers,  for 
safety  and  speed,  afloat.  In  her  first  trip  she  crossed  the 
.Atlantic  in  ten  Jitys  and  cinhl  hours,  licr  owner.  Commo- 
dore V'andcrliilt,  is  a  merchant  prince  and  shipbuilder  of  New 
York.  She  is  a  |>addlc-))ox  steamer,  with  two  funneU,  and 
registers  1,8*6  tons;  she  is  capable  of  carrying  2,500  tons. 
She  is  360  feet  on  the  keel,  270  feet  on  ihe  spar  deck,  38  feet 
breadth  of  beam,  13  feet  from  floor  timber  to  lower  deck 
beams;  7  feet  8  inches  between  decks,  7  feet  6  inches  be- 
tween spar  decks,  making  her  whole  depth  28  feet  6  inches. 
She  has  four  boilers,  which  arc  24  feet  long,  10  feet  diameter; 
the  engines  arc  upon  the  same  principle  as  those  used  in  our 
ordinary  river  steamboats.  Handsome  flights  of  stairs  lead 
to  the  saloon,  which  is  larger  and  more  magnificent  than  the 
saloon  of  any  ocean  sii-amer  afloat.  Ranged  around  the 
saloon  are  beautifully  furnished  cabins,  the  doors  and  panels 
of  solid  bird's-eye  maple  and  rosewood.  Mirrors  extending 
from  the  ceiling  to  the  floor  are  fixed  in  the  cabins.  The 
walls  are  imitative  marble  and  malachite,  formed  of  a  con- 
glomerate of  marble  stone  and  glass— a  recent  .American  in- 
vention. It  is  fixed  on  wood  peculiarly  seasoned,  and  bears 
an  exquisite  polish.  The  North  Star  cost  some  $500,000,  and 
her  weekly  expenses  arc  about  $1,700,  exclusive  of  fuel. 
Everything  on  board  is  American.  Surprise  has  been  ex- 
pressed at  the  small  quantity  of  fuel  consumed  on  board  the 
North  Star,  when  her  speed  is  considered.  In  her  passage 
across  the  Atlantic  she  cmiMnned  only  fifty  tons  of  coal  a 
day,  while  the  consumption  ordinarily  in  such  steamers  is 
from  seventy-five  to  one  hundred  tons  daily.  She  has  been 
enabled  to  traverse  the  ocean  at  so  little  expense  by  her 
being  driven  hy  what  is  called  a  beam  engine — an  American 
invention,  which  has  never  before  been  used  in  a  steamer  to 
cross  the  Atlantic."— (J/^ojtm'j  Pictorial  Dollar  Wffkly,  1852. 

Eoitod's  Note.— Examination  of  (he  illustration  shows  that 


llie  illusiration  and  information  were  furnished  u»  by 
William  McAllister,  City  Island,  N.  V.,  who,  as  a  youth,  was 
employed  in  the  construction  of  the  y-tcht.  She  was  built  by 
J.  Simondson.  at  font  Kighlcenlh  street,  East  River,  New 
York;  and  engined  by  the  .Allaire  Iron  Works,  New  York. 


Two  huge  battleships  were  launched  in  British  shipyards 
Sept.  10.  One  was  the  St.  I'incrnI,  the  largest  and  heaviest 
of  British  warships,  launched  from  the  government  yard  at 
Portsmouth.  Her  dimensions  are  as  follows:  Length  between 
perpendiculars,  500  feel ;  beam,  84  feet ;  draft,  27  feet ;  dis- 
placement, 19.250  Ions.  The  engines  will  be  of  24,500  horse- 
power, .md  a  speed  of  21  kmits  is  expected.  The  ship  w^ill  be 
armed  with  ten  12-inch  guns  and  a  .secondary  battery  of 
twenty  4-inch  guns.  The  other  vessel  was  the  Braiilian 
battleship  Minas  Cfrars,  launched  from  the  yards  of  Sir  W. 
O,  .Armstrong  &  Whitworth.  at  Elswick,  on  the  Tyne,  a  bigger 
and  more  powerful  ship  titan  the  St.  l''incfnl.  She  has  a  dis- 
placement of  30,000  tons,  and  is  530  feet  in  length,  though 
she  draws  25  feet  only  instead  of  27  In  annamcnt  she  is 
superior  to  the  St.  I'infenl.  as  she  has  twelve  instead  of  ten 
t2-inch  guns,  and  can  bring  all  of  them  to  l>ear  on  either 
broadside,*  while  the  St.  f  'incenl  can  bring  only  eight  to  bear. 
The  secondary  armament  consists  of  twenty-two  4,7-inch  guns. 
She  is  the  first  of  three  ships  of  this  tjrpe.  The  St.  l''itirfnt  is 
alsfi  the  firsi  <if  three,  being  a  development  of  Ihe  PrfaH- 
nought.  The  main  difference  between  the  two  ships,  aside 
from  the  f.ict  thai  the  St.  I'incrnt  has  Parsons  turbines  and 
Ihe  ^fiHas  Crraes  recipnvating  engines,  lies  in  the  arrange- 
ment of  batter>-.  The  Krazilian  has  one  extra  turret  (two 
12-inch  gims)  forward,  so  mounled  as  to  fire  over  its  mate. 
The  two  waist  turrets  are  moved  further  aft ;  and  the  turret 
next  the  last  is  raised  to  fire  over  the  after  turret. 

*Thrrr  «c<-ni<i  (a  ti*-  a  littir  doulvt  on  thin  point,  bat  it  U  ceriaHi  that 
ten.  at  leaM,  can  be  ao  concentnleiL 
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ShipbuilditiK- 

Thf  wliole  .situation  is  very  disajuraging.  Lloyd's 
report,  for  tlic  quarter  cn(le<]  June  30,  H)ciH  (figures 
for  tlic  SeptetnlKT  (|uar1er  are  not  yet  at  liaiid),  shows 
a  total  gross  tonnage  untler  constrnctioii  in  Great 
Hritain  of  only  /i}t).i~K  as  lonipared  with  1.^50,318 
gross  tons  in  hand  a  year  ago.  This  re])reseiits  a  re- 
duction of  451,140  tons,  or  more  than  36  percent.  It 
is  the  lowest  total  recorded  by  Lloyds  since  i8</i. 

Various  causes  are  given  for  this  state  of  affairs,  the 
shipbuilding  strike  having  apparently  something  to  <lo 
with  if,  but  it  seems  to  Ix*  more  generally  conccde<l 
that  tlie  basic  cause  lies  in  over-proihiction.  Tlie 
calendar  years  i«xi''>  and  |i>07  were  the  two  largest 
in  the  history  of  British  shipbuilding.  The  former 
was  a  record  by  long  o<lds,  and  the  latter  fell  compara- 
livel>-  little  short  of  it.  It  woiihl  ajipear.  on  the  face 
of  the  returns,  that  the  enormous  output  of  these  two 


years  has  not  by  any  means  been  absorl)e<l  by  the 
requirements  of  the  business.  When  to  this  ovcr- 
IJroduction  wc  add  the  fact  of  a  very  shar])  diYline 
in  general  business,  beginning  alKuit  a  year  ago  and 
not  yet  entirely  over,  resulting  in  a  reduction  in  com- 
mercial transactions  and.  conset|uently,  in  the  move- 
ment of  freight  by  water  as  well  as  by  rail,  it  is  not 
at  all  .>urprisiiig  that  dozens  of  ships  are  tie<l  up  idle 
in  Ilritish  and  continental  (Kirts,  ami  that  the  new 
work  in  hand  has  fallen  off  so  <lecidcdly. 

In  the  L'nite<l  Statcs  the  de|)ression  is  prol>ably  much 
more  marked  than  in  Uritain.  The  report  for  the 
month  of  August  of  the  iSureau  of  Navigation  in 
Washington  showcil  the  construction  in  that  month  in 
the  I'nited  States  of  no  less  tlinii  ^tv  steel  steamers, 
tcilh  an  a.c.cc.i.'rt/f  ('/  514  gross  tons.  Wooden  vessels 
propelled  by  steam  and  sail  brought  these  figures  up 
to  125  and  4.583.  rcs|>cctivcly.  but  it  is  only  the  steel 
steamer  that  counts  to  the  fullest  extent  in  a  return 
of  this  sort.  It  would  thus  appear  that  the  shipbuild- 
ing industry  of  the  I'nited  States  is  fast  approaching 
the  vanishing  point.  In  addition  to  the  general  in- 
dustrial depression,  other  contributory  causes  arc 
found  for  .-Xmcrican  shipbuilding  depression  in  the 
fact  that,  with  the  high  wages  prevailing  in  .\merican 
shipyards.  com|)etition  against  British,  ami  jjarticularly 
Scotch,  shipbuilders  is  totally  out  of  the  question 
These  wages  arc  slightly  lower,  perhaps,  than  those 
prevailing  in  similar  lines  of  work  in  other  industries 
in  the  United  Statcs.  so  that  a  further  lowering  of 
this  item  would  cause  lalnir  to  shun  the  shipyard  dis- 
trict entirely,  and  the  vanishing  point  would  then  be 
right  at  hand. 

For  some  years  an  agitation  has  been  carried  on 
in  the  American  Congress  looking  to  the  institution 
of  some  artificial  means  of  equalizing  matters  as  be- 
tween the  cost  of  constructing  and  operating  ships  in 
the  I'nited  Statcs  and  under  .American  laws  and  the 
cost  of  construcling  and  operating  ships  under  Euro- 
pean conditions.  Preferential  tariffs,  favoring  the 
.\merican-huiU  an«l  ojHTated  vessel,  have  been  ad- 
vocated in  some  quarters ;  and  violently  opptised  in 
others.  direct  bounty,  or  subsidy,  to  .American- 
built  anri  operated  ships  on  certain  specified  routes  and 
fulfilling  certain  conditions  as  to  speed,  frequency  of 
voyages  and  the  parrying  of  cadet*,  has  four  times 
lieen  brought  directly  before  Concress:  and  each  suc- 
cessive time  it  has  been  «lefeated  by  a  margin  smaller 
than  the  preceding.  It  is  to  be  under  consideration 
again  this  winter,  and  those  are  not  wanting  who  be- 
lieve thoroughly  that  it  will  be  put  into  cfTect. 

Some  critics  of  this  scheme  advocate  "free  ships" 
for  .Xmcrica,  meaning  the  admission  to  .\nierican 
registry  of  any  ship  whatsoever,  wherever  she  may 
have  been  built.  This  would  scarcely  add  to  the  busi- 
ness of  . Xmcrican  shipbuilders,  and  it  should  be  noted 
here  that  the  problem  as  a  whole  is  two-headed — the 
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problem  of  the  shipbnnder  and  the  problem  of  the 

ojHTator,  ati<l  neither  is  to  be  solved  at  tbe  ex- 
pense of  the  other.  Free  ships  might  help  the  latter, 
but  ivould  be  ruinous  to  the  former,  if  a  business  al' 
ready  well-nigli  ki:ik'l  cnn  iuiil< tl^o  farther  ruination. 


Tlie  HiMliic  Values  «r  VlrwsM|tt. 

A  German  aiittiority  has  cnntrilnitcd  to  a  recent 
number  of  Schiffbau  a  study  "f  tlie  values  of  the  priii- 
dpal  wan^ips  of  the  world,  based  iip«>n  an  arbitrary 
formula  which  he  has  devised,  and  wliieh  lakes  ac- 
count of  llic  various  oiTensive  aiul  defensive  features 
of  each  individual  ship.  Some  of  the  results  obtained 
ate  more  or  less  startling;,  for  he  gives  the  Michigan 
of  tlie  Amerrcan  navy  a  value  of  85.  as  afjainsl  a  value 
of  80  for  the  Sntsuina.  77.1  for  the  Dreadnought  and 
sisters.  for  the  Nassau,  66.7  for  the  Lord  Nelson 
and  65  for  the  Danfon.  After  ^'vi'iST  >n  detail  the 
fij;ures  for  twelve  battleships  and  ten  arin  ^iKl  i  ruisers. 
he  proceeds  to  take  up  the  types  of  ships  ia  the  various 
navies,  and  to  ?ive  totals  for  battleships  and  lariere 
cruisers,  and  f.>r  il-.<-  mtirc  fleets.  In  tl\<:-.c  lattor 
figures  it  is  interesting  to  note  that  he  hasi  given  the 
American  Delaware  class  a  value  of  too;  the  /«• 
vincible.  77;  tlie  va  v.  .m, 800-ton  Japanese  ships,  90; 
and  tlie  new  Russian  (iesijjns  of  22,000  tons  a  value 

of  9a 

\\'it!ini!t  Roing  into  tbr  Ac\:v.]  in  wbidi  the  fifriircs 

arc  given,  we  may  recapitulate  liis  tinal  results  as 
follow.s : 
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It  b  seen  diat  the  L  iiite<l  States  is  jjiven  the  largest 

average  lighting  value,  with  Japan  a  close  second  ancl 
(iermanx  thir<l.  Mven  Russia  and  I'rancc  are  placed 
aheail  0/  (ireat  I'ritain.  This  is  due  largely  to  the 
inclusion  in  the  Hritish  figures  of  such  old  ves*>els  as 
the  Collin g7viwd,  Ctyhssns.  etc ,  which  have  already 
been  sold  for  olil  iron.  The  British  figure  is  also 
brought  low  by  the  inclusion  of  several  cruisers  of 
the  Arrogant  and  similar  clasites.  while  tlie  more 
powerful  cruiser  Olynipin  is  otnittecl  from  the  .\mer- 
ican  figures,  witli  corresponding  benefit  to  the  Amer- 
ican average.  It  is  inteiwstini*'  to  note  that  the 
Arro«aiit  ela.-s  v.-  i:'vi.ti  a  if  ilii  i  t  oidy  0.2  point. 
.-\s  there  are  included  twenty-nine  British  cruisers  witlx 
less  than  one  point  credit  each,  this  readily  explains 
the  Inw  P.r'tt -b  nveragc.  The  high  Russi.-*n  tivcr.-^gc  is 
due  to  the  inclusion  of  two  battk^ihips  of  wliich  the 


teeels  have  not  yet  been  laid,  while  only  four  British 

Dreadnought  type  b.atlL -lii;>s  are  shown,  the  three  of 
tlte  St.  yincent  class,  one  of  which  is  already  in  the 
water,  being  entirely  ignored,  as  is  also  the  American 
.V<-7i'  iLui'pshire.  now  .some  time  in  service. 

As  illustrating  the  tremendous  advance  in  the  power 
of  naval  ships  during  the  last  ten  or  twelve  years,  it 
he  Tiotf''!  that  fbc  •;ini<nt':  Orc^"^'  "f  Spanish  War 
fame  is  cretiiled  with  13.13.  as  ctHiipaicHl  with  100  for 
the  Delaware. 

The  "two-power"  standar<l  is  being  maintained 
again.st  all  but  a  combination  of  I'rance  and  the  United 
States,  which  shows  2,2(V)  |>oints  to  2,057  ^^r  Great 
Britain.  The  Anglo-Saxons  have  3,236  points,  against 
1.625  for  the  old  Ftanco-Rusnan  entente ;  i,i<S9  for 
the  "Dreibuncl":  and  2,794  ^  ^  ^Ve  continental 
iwwers  combined. 


Warships  under  Construction. 

A  contemporary  lists  in  each  number  the  principal 
warships  beinjif  built  for  the  various  naval  powers. 

T!ii'  lists  given  in  the  September  number  form  inter- 
esting foo<i  for  tbouglit 
Germany  is  shown  to  have  imder  oonstruction  nine 

hnitU-l.ips,  three  amioreil  rnii-orv  and  six  scouts, 
widi  an  aggregate  displacement  of  226,400  tons. 
Great  Britain  is  second,  with  ten  battleships,  one 
armored  cruiser  and  two  scouts  under  construction, 
the  displacement  being  215.800  tons.  The  lliird  power 
is  France,  with  six  battleships  and  four  armored 
cruisers,  accounting  for  163,582  tons.  Italy  stands 
fourth,  with  five  battleships  and  five  armored  cruisers, 
aniounting  to  120,875  tons. 

Of  the  powers  with  less  than  loo^ooo  tons  under 
construction  Japan  is  first,  with  five  battleships  and 
one  sc'iJ.  .1  tiiiii!  ,A  t/jj,i(i  tons.  Russia  i-  :u-\t,  with 
four  battleships,  two  armored  and  one  protected 
cruisers,  acconntmg  for  81.150  tons.  The  United 
States  f'liKi  -  tliin!.  uit'i  f' nr  haft!e<!iip=  .aggregat- 
ing 72,000  tons.  lirazil  has  three  battleships  and  two 
scouts,  amounting  to  64,750  tons;  while  Austria  has 
three  battleships  and  one  scout  aggregating  47iiooo 
tons. 

The  nine  powers  are  buihiing  no  less  than  forty-nine 
battleships,  fifteen  arniore<I  and  one  protected  cruisers 
and  twelve  scouts,  with  a  ti>tal  displacement  of  i,o8g,- 
f>57  tons.  The  P.ritish  si niiti  nal  two-power  standard 
would  ap|K»r  to  be  in  daitgcr ;  for  not  only  is  Britain 
building  les«  than  France  and  Germany  combined, 
but  less  th.iii  I  u  riiiiriy  nlniic  It  may  be  stated  in  this 
connection  that  tlic  British  figures  include  all  four  of 
the  St  Vinecni  class,  one  of  which  is  in  the  1908  pro- 
gram, as  UL-Il  ,1'.  till-  fuiirt'i  rif  tlu'  Tiid'n\ih\hle  type. 
Similarly  the  German  figures  include  three  battleships 
and  one  battle  cruiser  to  be  laid  m  iQoS.  The  figures 
would,  therefore,  appear  to  be  entirely  coutempora- 
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Procreu  of  Naval  Veaaels. 

The  Bureau  vi  Constmction  and  Repair,  Navy  Department, 
rciioris  the  fullon  ing  pcKeeiMagct  of  eomplatioii  of  vctteli  for 
the  United  State*  Navy: 
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RcKardinR  I  be  difference  in  diipbceaieiN,  the 
Mated  that  the  ship*  wcfe  to  he  rwi  tt  not  over  3i7j»  t 
hut  any  savmc  in  machinery  weight*  was  1o  he  aHewcd  to 
btncfit  the  coniracior.  The  ChtMr  tntbiae  wciglit*  «|gre- 

gatc  IS5  ton*,  as  compared  with  aot*  tons  in  the  Stitm.  The 

hcavieM  tfAor  in  the  Chester  neighs  I0.2  tons,  as  compared 
with  72  \onf  in  the  Salcni  With  regard  lo  this  last  item, 
howrvvr,  it  should  be  noted  (hat  the  jWlfM  has  only  twa 
rotorii,  where  the  Clutter  ha»  six.  Parsons. 


ENGINEERING  SPBOALTIBS. 

A  Heal-ReCUlntiriK  [)e%icc. 

.\  iH  w  i-liTtrif  thomioMai  lia«  jim  Utii  jjlacid  uu  tht  iiiar- 
kr(  liy  ihc  I  ii:issin({«-r  ReRiihitur  Company.  jOi  Greenwich 
»ir«rl,  i\c»-  ^'iirk.  wliivh  i>  etilirely  diflfcrcnl  from  any  of  the 
hijtt  ii>iiir<illin)5  ilrviii-s  at  pretcnl  in  U«e,  .tnd  is  said  to  pos- 
»«»»  some  very  marked  advantage*  over  all  of  them^  the 
greatest  of  these  heing  that  it  i>  aheohiiely  wallected  bf  *i* 


Slcaming  Radius  of  Scout  Cruicera. 

hilllVI    iMfcKN  MIO.VM    M.VKJMi  Em.  I  s  ►  >:»ll  M.  : 

Yottr  assuin|iiioii  on  page  jSy  of  the  Si'ittiniSn-f  nu 
that  tlie  power  (and,  consequently,  coal  consvunpiion  per 
hiwr)  at  Hgtt  tpccds  of  the  Soft m,  Ckrster  and  Bifmrngham 
varies  a*  die  euhe  4>f  the  speed  is  scarcely  correct,  hccatue 
at  these  iiigh  speed*  llie  mdex  lo  the  power  would  be  oonaid' 
erahly  greater  than  the  cube.  The  better  way  would  be  to 
plot  the  curve,  and  falcc  Ihr  nautical  miles  run  (kt  ton  of 
coal  at  com-sponduiK  sprids  of  <;u-h  >tiip  V.'iili  (iN  in 
\icw.  a  curve  ha?  (hi-m  ploittd,  with  speed  111  kiM»i<i  as 
ilhM"i>!>ar,  and  ii;iim  n  miles  run  per  ton  of  i-o.il  as  ordi- 
n.Tles  This  cur^c  >1i.jws  for  each  ship  a  definite  spot  ,n  ati<:iut 
twelve  knots,  another  .it  alioul  knots,  and  a  third  at  full 
s|Nid.  v.iryinK  from  J4,\i  knots  in  the  case  of  the  Birmiuf- 
honi  lo  3(152  in  (he  k:\>v  of  the  Chrstcr. 

If,  now,  wv  take  from  tht«  curve  the  nautical  mile*  mn  per 
Ion  of  coal  for  the  three  ship*  ai  any  detircd  speed,  die  ladhis 
of  action  can  readily  be  figured  from  the  assiuned  himker 
capacity.  Talcing  these  figures  for  the  full  speed  of  the 

/<ir»f  -ind  of  the  Salem,  we  find  the  foll.iwinK  results 


I>raii4iii.  I1  will  sLiriil  luing  knocked  ;i1ioul  ur  hammered 
without  iH'iiiK  put  oul  of  coititni>stoii.  and  will  operate  ei|ua11y 
well  on  the  count  1  ;     1  .1  i.iM  -ii  amrr       nn  a  railway  train 

Dr.  (ieisstnpi  r  Ini  up  .11  an  cxlruiiitly  simple,  clever  aitd 
effective  ni'.-lu  'I  :i-ri|  1  n  the  principle  that,  in  a  very  flat 
arc,  a  «hi  r-nvmiv;     •    the  chord  causes  a  correspondingly 
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■  lv  th.it  al  n  yi  knots  the  (Vif.if.-r 
li.i.t  .t  radius  percent  ticiter  tli.nri  ilie  fiir»iingkam,  and  11 '/4 
percent  better  than  the  Salem  At  25  046  knots  the  Ckester't 
advantage  over  the  Salem  appears  to  be  1434  percent 


((reatly  mcuaniJ  tilling  01  Uii  <il  tilt  i.jntir.  In  .inrird 
ance  with  this  principle,  the  thermal  clem^  :i'  li  n-ists  ot  tw.:i 
meials  having  a  considerable  diflerence  of  cxpansil  i  it v  ;  say, 
zinc  and  sleel,  Init  other  nielals  may  be  used.  Vt'c  -hmv  a  dia- 
grammalic  view  of  the  Ibcniial  element  in  elevation  and  sec- 
lioo,  as  used  in  the  regulaiton  of  heat  in  steamship  stste- 
rooms  -The  fine  in  this  cnse  is  the  riRid  portion  of  the  ele- 
ment, so  to  s|ieak,  and  is  of  a  U  section;  the  steel  or  flexible 
portion  bcinc  in  the  form  of  a  light  ttcd  spring  carried  he- 
tween  V-shaped  sleel  boMcrs,  one  of  which  is  made  adjusts 
able.  The  coniaci  point  is  of  ptethram,  and  pisced  at  the 
center  of  the  spriiiK. 

It  will  be  seen  that  an  aliiHist  infinitesimal  reduction  in  the 
lengib  tKtwerii  the  V-shapcd  holders,  due  lo  a  fall  in  tcmpera- 
Hirc,  will  causo  a  considerable  iip»ard  or  1  iiin  itit  inuvemeilt 
■  •f  the  spritiR  al  the  platinum  l  oiuacl  poiiv.  i.iu-in^  ii  (o  come 
in  contact  with  another  poitit  tisiil  th  -  irnnic  ot  llic  in 
strunieiil,  so  closink:  an  elwlric  circuit  operating  a  specially 
designed  switch,  which,  in  its  turn,  closes  the  heater  circuit, 
A  pccubar  feature  of  this  arrangement  of  spring  is  that  when 
the  contact  clones  ii  does  so  with  a  definite  pressure  of  about 
4  ounces.  This  i«  sufiicient  to  press  out  all  dust  or  other 
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foreign  mailer,  ami.  tngcthcr  with  all  absence  of  vibralion. 
accounts  in  a  large  mea»iire  for  the  fact  that  after  continual 
working  for  over  two  years  the  contact  points  show  no  signs 
of  oxidization.  It  is  hardly  necessary  to  point  out  that,  when 
Ihc  tem|M'ralure  increases,  the  reverse  action  takes  place,  the 
heater  being  thrown  out  of  action. 

So  sensitive  is  the  element,  when  unprotected  by  a  casing, 
that  the  heat  of  the  hand  or  of  the  breath  is  stifftcient  to 
lircak  the  heater  circuit.  If  an  incandescent  lamp  be  substi- 
tuted for  the  heater  it  is  possible,  by  breathing  on  the  ther- 
mostat, to  produce  the  peculiar  phenomenon  of  blowing  out 
an  electric  lamp. 

Many  uses  to  which  this  thermostat  can  be  applied  will  at 
once  suggest  themselves,  such  as,  in  addition  to  controlling 
the  temperature  of  statenioms.  the  controlling  of  temperature 
in  refrigeration  tanks  and  holds  in  meat -carrying  ste.imcrs, 
the  maintaining  of  a  definite  temper,tture  in  the  shell  rix>ms 
and  magazines  of  battleships,  by  controlling  the  action  of  the 
refrigerating  machinery  used  for  cooling  the  same.  In  this 
case  the  electric  portion  of  the  instrimient  is  entirely  outside 
the  magazine.  The  company  is  now  perfecting  the  application 
of  the  instrument  to  the  regulation  of  steam  heat,  which,  when 
completed,  will  enormously  increase  its  field  of  usefulness. 

The  thermostat,  as  designed  for  use  in  staterooms,  is  fitted 
with  two  thermal  elements,  either  one  of  which  may  be  »el  to 
a  given  temperature  independently  of  the  other.  This  ar- 
rangement enables  one  element  to  be  set  at  whatever  day  tem- 
perature the  occupant  of  the  room  requires ;  the  other,  to  the 
desired  night  temperature.  The  placing  of  a  three-point 
twitch  is  all  the  occupant  of  the  room  re<juircs  to  get  day  or 
night  temperature,  or  no  heat  at  all.  This  arrangement  pre- 
cludes the  necessity  of  any  tampering  with  the  instrument  by 
incompetent  persons. 
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.'\s  an  example  of  the  saving  to  be  elTected  by  the  use  of  the 
instrument  in  controlling  the  heating  current  in  steamship 
staterooms  electrically  heated,  the  appended  charts  of  obser- 
vation taken  on  board  the  Oceanic  will  be  of  interest.  It  will 
lie  seen  that  with  the  regulation  of  the  heat  under  the  control 
of  the  (>.v*Nenger»  themselves,  the  amount  of  current  used  was 
nearly  as  great  with  a  mean  atmospheric  temperature  of  i3° 
R  as  when  the  mean  temperature  was'  16  degrees  lower.  The 
lower  curves  on  the  charts  show  the  amount  of  current  that 
woul<l  have  been  re<]uire'd  had  every  rooii>  been  controlled  by 
a  Gcissinger  thennostat,  the  difference  between  the  two  voy- 
ages in  this  case  t>eing  most  apparent.  The  saving  in  cur- 
rent would  ha>e  amounted  to  nearly  50  percent,  based  on 
maintaining  a  day  temperature  of  70°  K.  and  a  night  tempera- 
ture of  64'  F.  The  saving  in  expense,  taken  for  the  seven 
niiiiiths  when  heat  is  desirable,  and  based  on  one  hundred 
heaters,  would  Ik-  $i,2J.<;  (£3.m). 


An  Electric  Winch. 

The  winch  illustrated  is  placed  on  the  market  by  Chanibrrg, 
Scott  Ik  Co.,  Motherwell,  near  Glasgow,  and  is  said  to  l»c 
characterised  by  Uith  speed  and  economy  in  handling  loads. 
It  is  designed  for  cargo  purposes,  and  is  Iwith  more  silent  and 
efficient,  as  well  as  easier  to  work,  than  the  ordinary  steam 
winch,  The  arrangement  in  general  resembles  existing  types 
of  cargo  winches,  with  a  center  drum  and  warping  enda.  The 


details  of  parts  and  methods  of  working,  however,  are  qtiilc 

different. 

A  box  sole  plate  carries  all  the  parts,  the  gear  being 
mounted  on  two  standards  with  the  motor  at  the  rear,  and 
with  provision  made  for  fastening  the  whole  to  the  deck. 
The  main  drum  is  provided  with  a  clutch  and  powerful  foot 
treadle  brake,  so  that  lowering  can  be  effected  very  rapidly 
without  current;  the  warping  ends  during  such  an  operation 
remaining  stati<mar)-.  The  gearing,  motor  control  apparatus 
and  cables  arc  located  in  built-in  steel  covers,  (or  protection 
from  the  weather.  When  used  for  war|>ing.  absolute  control 
is  assured  by  the  o|>erating  gear  and  the  drums,  which  are 
placed  cjitirely  clear  of  the  (wKly  of  ihc  winch,  are  fitted  with 
electric  brakes,  and  are  automatically  held  by  the  magnetic 
brake  when  the  controller  is  in  the  "off"  position. 


An  Improved  Adjwtable  "S"  Pipe  Wrench. 

This  wrench  is  a  new  product  of  the  Hillings  &  Spencer 
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Company.  Hartford,  Conn,  and  in  general  design  it  follows 
the  line«  of  their  regnlar  adjiutahlc  "S"  wrench:  l>u(  it  has 
a  »cmted  jaw  for  use  on  pipe.  Fver)-  part  is  a  drop  furiinng 
from  steel,  and  the  jaws  are  hardened.  The  sliding  jaw  is 
fitted  in  a  doable  graovc,  wbieli  gfcttlgr  adds  to  the  sircngth 
of  the  tooL  The  patent  thumb  Krew  on  the  adjiuting  mirl 
««ciirdr  Met  the  Jaw  at  any  derired  openittg. 

The  wrench  i»  maile  in  three  ^i/e*.  K  and  lo  iiKhe%,  It  is 
of  careful  workmanship  throuf<hi>ut.  ai>tl  it^  dijigtl  is  such 
as  to  m.ikt:  it  very  useful  in  eoiii'med  plaioei,  wherc  an  Ordi- 
nary wrench  wuuld  be  incunvcnieiil. 


AiMthcr  Rnvotadon  Comiter. 

An  imtrnment  placed  on  the  mariwt  by  Schuchardi  ft 
Sehiitte,  136  Liberty  street.  New  York,  will  register  from 

zero  10  lu.oou  in  cither  direction,  and  wUI  then  repeat.  It  can 
be  easily  set  to  zero  from  any  number.  The  digits  arc  lined 


up  in  a  row  for  direct  readiuK,  dninis  away  with  the  often 
purxlitig  use  of  a  pointer  and  dial.  l-''>r  .tdjiisiiiiR,  a  (liiiion 
with  small  toothed  wheel  at  the  !  .".1  !-;  i  f  ijie  ccmnter  is 
screwed  into  a  hole  marked  "A!."  or  an  ihcf  marlced  "L."  If 
set  at  R  it  must  he  used  only  for  ci.rding  ri|{ht-band  revo- 
Intionti  and  similarly  for  numher  of  arrangements  arc 

provided  for  arhitrarily  .setting  the  register  at  any  desired 

figure  or  at  aero,  which  could  beit  be  appreciated  by  trial. 


TECHNICAL  PUBUCATIONS. 


OcutBcher  Schiifbau.  1908.  Kdited  l>y  Pr4if.  Oswald 
I'lanuti,  editor  of  Siliiffdiiu  Size.  K  hy  u'i  inches.  I'agcs, 
Jjo  I-  XX.  l-igures.  jfi).  lierlin.  S  \V..  f «K :  Carl  Marfcls 
Company.    I'rice,  .5  niark.s  <  paper  eov»  1  1 

This  is  a  re\icw,  not  only  of  fiernum  slii;.liuiltJmK  in  ujoK, 
hut  of  the  development  of  the  industry  throughout  a  long 
periiKl  of  ye.irs.  It  is  divided  into  thirteen  chapters,  cover- 
ing, respectively,  the  development  of  the  (jerman  fleet ;  the 
moderit  construction  and  the  future  of  piston  engines;  the 
steam  turbine  in  the  i>ri>]>uUioii  itf  !>hi|>s :  the  development  and 
present  position  of  marine  hoiler  aiMl  engine  construction  in 
Germany;  marine  gas  engines.  Ie<.'hnical  cdUCaikM)  ill  Ship 

oonalruction :  the  relation  of  tbe  German  iron  and  steel  in- 
dustry to  xhipfauiMing;  shinrards;  cranes  in  German  ship- 
hni'ding;  the  German  tdiipbuilding  industry;  genera)  view  of 
tbe  principal  laws  and  clas»ification  of  merchant  lihipii;  elec- 
tric outfits,  and  .ships'  ei|iiipmenls  an<l  finings.  Kaeh  of  these 
chapters  is  by  a  separ.nte  author,  himself  a  spcciali.^t  along  the 
line  covered 

The  illustrations  consisl  of  holh  half-tones  and  line  cuts, 
the  latter  heiiig  apparently  very  good  zincs.  Thev  arc  scat- 
tered sviih  cnnsiderahJe  profusion  throughciut  most  jMirt-s  of 
the  text,  and  include  a  great  variety  of  suhjocts,  from  ex- 
terior views  of  ships  and  lioats  of  various  classes  |i>  Sections 
of  these  vessels,  propelling  engines,  fleering  gear,  manufaC' 

luring  plants,  ships'  auxiliaries  and  the  thousand  and  one 
things  that  go  to  make  up  the  strncttttc  and  ontfil  of  a 
modern  merchant  or  war  vessel.   In  tbe  last  chapter  are 

found  anchor  chains,  two  itlustratioiis  of  Wclin  quadrant 
davKl,  submarine  signals,  Clayton  fire  exlinguishing  appa- 
ratus, rcfrigeraiing  outfits,  etc.  The  *iork  is  splendidly 
gotten  out.  and  (:■■■.:  ■     ,  ry  goiid  idea  of  ihc  Genian  ahip- 

(-(iildiiij:  induilr^'  in  all  its  Uatircbcs. 


Marine  Kngineering:  .'\  Text-Hook.  Uy  Kngineer-Com- 
maniler  .A.  E.  Tompkins,  R.  N  Size.  hy  X\<  titches. 
I'apes.  81  J.  l-'igures,  403.  London  and  New  York,  I908: 
.Macmillan  &  Company.    Price,  15,'-  lui  and  $4.50  net. 

This  is  the  third  edition  of  the  work  which  has  In-eti  en- 
tirely rewritten  and  largely  expanded.  There  are  many  new 
illustrations  and  ten  new  chapters;  the  thirty-five  present 
chapterf  beinir  grouped  into  ten  sections,  covermg,  respec- 
tively, the  introduction,  which  is  so  developed  as  to  cover 
the  syllabus  used  in  ihe  naval  trainitig  estaMishmenu;  marine 
bailers;  eombusiion;  the  marme  recrpmeailng  engine;  the 
condenser  and  feed-water  systems;  steam;  propulaiuit;  attxiG- 
arics;  care  and  management:  and  recent  developments,  in* 
eluding  the  steam  turbine  and  the  explosive  engine, 

Very  little  space  is  devoted  lo  ol>sole»cerU  ly|Ks  of  imilers 
and  machinery,  l  ut  the  thermodynamics  of  sieani  i»  more  fully 
developed,  so  as  |o  cover  the  rei|uiremenls  of  the  sea-going 
engineer.  Kvery  effort  has  l)een  made  to  explain  matters  in  as 
simple  a  manner  as  p<issihle.  without  overlooking  the  practical 
application  of  mathematics  as  an  essential  to  the  design  and 
ivonomieal  working  rif  marine  machinery.  The  i'.lustratiims 
are  mainly  zinc  ilrawings  of  the  niimeTou<.  and  varied  pieces 

of  mechanism  dcKribcd,  as  well  as  diagrams  and  charts  show- 
ing the  expansion  of  steam,  the  operation  of  valve  gear  and 
the  many  features  of  marine  engineering  usually  treated  in 
such  a  booh. 

The  main  new-  features  of  interest  arc  nattirally  the  last 
two  chapters,  relating,  res|N'etively,  to  the  marine  steam  tur- 
liine  and  the  internal  coml;usti<m  engine  In  the  former  ease 
nearly  the  whole  chapter  is  tlevoted  lo  the  Tarsi.tis  turbine  and 
its  various  applications  on  shipltoard.  Brief  attention  is  given, 
however,  to  the  Curtis  ami  Ratf,-?!i  t«irHines.  both  of  which  arc 
now  being  filled  to  %ome  ext>  ■  r  v  K  ith  warships  and  mer- 
chant ships.  The  discussion  oi  the  internal  combustion  engine 
includes  some  material  on  the  use  of  prfxlMcer  gas  and  a  con- 
hiderahle  amount  f>f  detail  on  earl  iirelion  and  ignition  of  the 
engine,  .Many  engines  are  illustrated  in  section,  and  brief 
mention  is  made  of  the  system  described  some  time  ago  in  our 
pages  of  electric  transmiision  in  connection  with  the  Diesel 
oil  engine. 

An  appendix  gives  questions  from  cxamittalkm  papers  cuv- 
cfing  the  irencral  scope  of  the  text,  and  with  occattional 

answers  where  these  may  rc3<iily  Im-  inserted.  The  work  is 
very  much  greater  in  extent  than  its  prvKvi  vsor  of  the  si  cond 
ediliuii.  and  appears  tu  form  a  good  working  text  on  the 
general  subject  covered. 

Am^rique  et  Japon.  Hy  John  Spariali.  Pages,  .518.  Illus- 
trations. 75.  Size.  -|  j  by  It '4  inches  Paris,  ujoS:  Ac  Vin  ht 
Price.  S.50  fraiies;  [Mist  free.  (>,J5  francs 

This  work,  which  is  given  a  brief  preface  by  V'ice-.Xdiiiirai 
A.  Bienaime.  was  called  forth  largely  by  the  cruise  of  the 
American  squadron  around  the  worlil.  and  by  the  friction 
previously  exi  lini;  1  1  .veen  Japan  and  the  Ciiited  Slates,  h 
is  divided  into  tijree  J^arts,  the  tirst  of  which  ileaU  with 
diplomatic,  political  and  c-eonomic  questions,  and  with  a  brief 
history  of  the  Spanish-.\merican  ami  the  Russo-Japanese 
wars.    This  pan  comprises  ten  chapters  and  almut  sixty  l>,'»ges. 

1  he  second  part  describe*  in  some  detail  the  warships  of 
the  two  powers,  and  it  is  in  (Ms  put  thai  most  of  tbe  ilhs- 
trations  are  ptaoed.  Move  than  two  Inindred  pages  arc  de- 
voted to  these  uranhips.  which  are  taken  up  in  order,  tnttle- 
ships,  armored  cruisers  and  other  vessels  being  treated  in 
considerable  detail,  with  illnstrations,  consistinj!  of  both  lulf- 
tonea  and  line  drawings,  the  latter  giving  the  general  distri" 
butioo  of  battery  and  armor 

The  third  section,  ei>vcrmg  aboni  ihirly  live  pages,  deals 
with  the  j»rfs..tinel  of  the  Japanesi-  and  American  armies  and 
11  ivii       An  ;itteni|il  is  made  to  show  the  inferii>rity  of  the 

AiiK-rican  naval  crvwi*  as  cotnpsrcti  with  the  Japanese:  while- 
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of  cour(«,  the  anny  of  the  Uittoed  SMet,  Iqr  virtue  of  ita 
Miall  siae,  is  Kkewite  comideied  far  inferior  to  tliat  of  tlie 
rival  power. 

The  wi>rk,  whkli  is  in  Krcrvch,  is  valuable  mainly  by  reason 
of  tlie  naval  dau  and  comparisoDs  which  are  included. 

Hmdiicfca'  Conu«vdal  Regialar  ot  tht  United  Statca. 
Size,  by  lo  inche*.  Pages.  1,240.  New  York,  190B: 
Samnei  E.  Heniiricia  Corapaajr.  Price,  $io.«d. 

This  it  the  sfvoiitttinh  annual  rdilion  of  a  work  dating 
from  i8yi.  and  contains  upwards  of  J50.000  names  and  ad- 
dresses, classiiicd  under  about  33.000  trade  headings.  The 
index  to  the  contents  covers  no  less  than  S»  pafff-s,  and  the 
Kcneral  neope  of  the  work  is  such  fi'.  M  iiiiiki  it  i-xtrcnicly 
valuable  as  a  buyer's  reference  and  for  maiiuig  purposes.  It 
is  1  specially  ilevotcd  lo  the  iiUercMs  of  the  architectural, 
mechanical,  euKincering.  contracting,  electrical,  railroad,  iron, 
steel,  hardware,  milrilll,  lllill,4ttarrying,  exporttil);  and  kindred 
industries.  It  is  10  arrangwd  as  lo  malce  for  ea«y  reference, 
it  fitted  for  cross  reference  and  is  corrected  up  to  dale. 

The  Proper  Distribution  of  Expense  Burden.  Dy  A.  II. 
Church.  Si2c,  5V^  by  inches.  Pages,  116.  New  York  and 
Loniion,  ifioS:  T ke  Bugintrruig  Magtume.  Price,  $1.00  and 

4/-. 

1  his  is  a  contribntic  i  1  tin  irun  h  vi  sed  question  of  cor- 
rect cost  accounting,  and  Ki  ri-i  ni-  .1  snics  of  articles  on  the 
subject,  which  first  appcariit  ni  /  t.f  I- iigiiwtring  Magasinc. 
The  correct  distribution  of  the  expanse  burden  is  a  vcrj- 
important  and  difficult  problem,  and  mistakes  in  thi«  dis- 
Iribution  have  led  to  very  frequent  disaster.  The  analysis 
conducted  in  this  volume  ii  simple  but  thorough,  and  such  as 
to  appeal  lo  the  comaion  tenie  of  the  reader.  Broad  princi- 
piles  are  laid  down  by  whkh  safe  and  rellaUe  iignres  may  be 
obtained  for  macbine.  piece  and  job  coMf,  Tbcie  priiid|ple* 
wilt  properly  distribntc  alt  expense*  of  mamifacture.  market- 
inn  and  management,  so  that  the  truth  may  be  known  to  the 
profit  or  loss  of  any  line  of  product,  and  the  cause  of  any 
channe  in  manufacturing  co  t  niav  In'  iii=,*antly  dclcct«ti 
The  work  is  divided  itiln  ix  -ipti  r>,  as  follows: 
Interlocking  G m -.i:  riiiUK'--  "il'i  Piece  Cost;;  DiMriliut- 
ing  Fxpcnse  to  Individual  Jolw,  the  Scientific  Machmc  Rate 
and  the  Supplementary  Rate;  Classification  and  Dissection  of 
Shop  Charges;  Alass  Production  and  the  New  Machine  Rate; 
Apportionment  of  OHiee  and  Selling  Expense, 

Internal  Combustion  Engines:  1'hcir  Theory,  Construe- 
lion  and  Operation.  Bv  Rolla  C.  Carpenter,  M.  M,  E.,  LL.  D.. 
and  Hennan  iJicdericfla.  M-  E..  Profesaars  of  Experimental 
En(rinc<-rinR.  .^iblejr  College.  Cornell  University.  Size,  6  by 
oli  inches.  Fairrs,  ;t)7.  Fjgnrei,  373.  New  York,  igoS: 
l>.  Van  No  -  ;i:  .t  \  Company,    Pnoe,  $SjI»  net;  Lostdoo: 

Crosby,  Lockwood  fit  Son 

This  is  n  very  comprehensive  work,  divided  into  eighteen 
chapters  an<l  a  complete  index,  of  which  tbc  first  Ave  chapters 
relate  to  dcfmitions  and  thaoretica]  eostddnaikMs.  These 
are  followed  by  chapters  on  comlmstioin:  gat  engine  fueb  and 
gas  prodtieersi  the  fuel  mixture:  history  of  the  gas  engine; 
modem  types  of  engines;  anxiliama:  itgnktion;  ctluMtion 
of  power;  testing;  performance"  of 'gM  engiiwt  and  pro- 
ducers; cost  of  installation  and  of  ofieratiaci.  The  book  b 
largely  ciinipile<l  from  different  sonrces.  and  is  in  ibe  main  an 
oiilKrowlll  of  a  course  of  lectures  on  the  intiriia'  lonibusiion 
enK>ue  delivend  t<i  sluilenis  of  Sibley  College  ilunr.g  the  past 
three  vtars. 

The  illusir.itions  .nre  siaitere<1  (hroimh  Hie  text  in  great 
profusion,  and  imlude  both  half-'i  m  s  riti-i  line  cuts,  depicting 
exterior  atrd  «ecti'ii\Tl  \icws  of  <iiiferenl  types  of  engines, 
proilucers  atul  au-xiliarics  and  charts  showing  the  perform- 
ance of  I  ngiiies  under  various  conditions,  as  well  as  indi- 
cator cards  and  tlu-Mn-tieal  engine  cycle-.,  etc.  The  use  of  the 
calculus  in  developing  the  Ibeoty  in  the  first  few  diaplers 
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indtcaies  that  the  book  ii  inlended  for  the  advanced  reader, 
bat  the  descriptiiMis  and  cooipnlaiions  In  other  yuv»  of  fhc 

work  are  sufficicnity  clear  and  simple  for  anyone  interested 

ill  till-  ^-.r-,'.,  it 

i  Sm-  last  chapter  shows  in  brief,  so  far  as  infonnation  is 
available,  the  probable  capita!  iij,-.  m  an  it;  lallation  of  gas 
engines,  the  cost  of  erection.  1  iitrritiiig  expenses,  etc.  It  i« 
shown  most  strongly  that  t!i'  ijiict-  'n  of  fuel  cost  is  not 
always  the  item  of  greatest  importance,  a  point  which  i»  often 
lost  sight  of  in  discttssions  regarding  the  comparative  merits 
of  various  prime  movers.  It  is  reatiied  that  ftttabic  informa- 
tion regarding  some  of  the  features  of  tbU  financial  problem 
is  veiy  scarce,  owing  largely  to  the  eomporatitre  ncwTl«s^  so 
to  sipcak,  of  the  gas  engine  problem.  It  is  alto  pointed  out 
that  mangr  siMnUled  iMmpBrisons  between  varlms  ijrhne 
movers,  as  between  steam  and  gas,  arc  often  based  upon 
hypolhclical  estimates  that  tit  only  the  particular  case  under 
discussion,  anil  any  Kenerali2atiun  of  the  results  obtained 
from  such  discussions  often  Icsids  to  scriods  mitconception 
and  even  misrepresentation. 


QUERIES  AND  ANSWERS. 

Qufstions  concetKing  marine  engineering  will  be  answertd 
by  the  Editor  in  thit  column,   Each  cvmmHmtttioM  MSMf  frfdr 

tiif  ntme  and  addrtts  of  the  renter. 


Q.  417. —  IHraHi'  iiriiHtrair  Krnt's  methoil  of  prociinnif  rylin<lrr  Hianif 
(en  fat  a  Iriplr-expaBaion  curinc  ol  IkMU  ndicalcd  honcMxrcr  »t  ISO 
rwdlutlens  ser  MlauK  and  •  IMkr  ■■*•*■■■«  of  MS  Bmmdi  per  mtBun 
feck   Ltt  the  SUahc  br  4S  HicIm*.  W.  1L  & 

A,— 'line  ordinaty  horsepower  formula  Is 

PLAN. 
I,  H.  P.  =  — 

3J.OOO 

where  P  is  the  mean  effective  pressure  referred  to  the  low- 
pressure  cylinder:  /,  is  the  stroke  in  feet:  .-f  is  the  area  of  the 
low-pressure  piston  in  square  inches,  and  ,V  i-  th,  mmiber  of 
strokes  per  minute.  The  mean  elTecli\e  pressure  is  given  by 
Ibe  formnla 

(I  +  hyp.  Jog.  f  \ 
 T  

where  >i  is  tbe  initial  prasnra  of  the  steam  in  ponnds  abao- 
hMo  per  «|uare  Inch;  is  tte  hadt  pressure;  r  it  the  ratio 
of  expansion. 

Uthig  the  data  given,  and  assuming  that  tbe  drop  in  pres- 
sure between  boiler  and  engine  wmild  hstance  tbe  atmospheric 

pressure  (1^.7  pounds  per  s<juare  inch):  assuming,  further, 
a  ratio  of  expansion  of  1^  arrd  a  back  pressure  of  j  pounds 
per  square  inch  absolute,  our  formula  becomes 

(I  f  2.4840  \ 
  I     2  =  72iS. 

This  diaorctical  mean  effective  pressure  is  affected  by  what 
is  known  as  a  card  factor,  which  takes  account  of  the  loSS  of 
pressure  between  cylinders,  and  of  the  rounding  off  of  tbe 
eorncTB  of  the  indicator  cards,  due  to  wire  drawing,  compres- 
sten,  etc.  This  card  factor  may  be  assumed  at  70  percent,  in 
which  CISC  our  working  mean  elfccttve  pressure  becomes  49,4 
pounds  pw  square  inch. 

Reverting  to  the  horsepower  forumla,  and  subsiiiutiiiK  for 
r,  L  and  ,V.  their  values  already  found  or  assumed,  wc  may 
solve  for  A  and  obtain : 

8.VH>  X  3.S0O0 

A  as  =  sJBsi. 

40  4  X  4  X  ^40 
This  w<iulii  account  for  a  low-pressure  cylinder  with  a 
dtamettT  of  about  StiJi  iiKlies    It  may  he  more  convenient 
to  use  two  low-pressure  cylinders,  each  of  an  area  of  3,1925 
Square  inches,  or  a  diameter  of  61  inches. 
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Assuming  a  cut-off  in  the  high-prrssurc  cylinder  at  0.6  of 
the  stroke,  the  ratio  of  area  of  the  low-pressure  to  the  high- 
pressure  cyliiMlcr  would  be  U  X  0.6.  or  7,J  to  I.  The  high- 
pressure  area  would  be.  ihcrcfurc,  5.K51  -r  7-i  =  813  sjjuare 
inches.  This  gives  a  diameter  of  a  trifle  more  than  32  inches. 
The  area  of  the  intermediate-pressure  cylinder  is  usually  made 
a  mean  proportional  between  the  high  pressure  and  the  low 
pressure.  In  the  present  case  this  would  be  V  5.851  X  8ij  = 
2,lSo.  This  would  account  for  an  intermediate-pressure  diam- 
eter of  about  3J  2/3  inches. 

If  we  take  our  cylinders  at  32,  5,?  and  61  inches,  remember- 
ing that  there  are  lw<i  of  the  latter,  an  enKine  built  on  these 
figures  ought  to  fulfil  the  main  features  of  the  design. 


PERSONAL 

Carl  C.  Thomas  has  resigned  the  pcjsition  of  profe>»<>r  of 
marine  engineering  in  Cornell  I'niversity  to  accept  the  chair- 
manship of  the  Department  of  Mechanical  F.ngineering  in  the 
irniversily  of  Wisconsin.  Frof.  Thomas  will  assume  the 
duties  of  the  new  position  at  the  (Opening  of  the  fall  term, 
Oct.  I,  of  this  year. 


OMtiuiry. 

Geiirge  W.  Quintard  died  suddenly  Sept.  5,  after  a  long, 
busy  and  successful  career.  Mr.  Quintard  was  the  founder 
of  the  Quintard  Iron  Works,  and  was  for  many  years  at  the 
head  of  a  line  of  steamer^  running  lietween  New  York  and 
Oiarleston.  S.  C.  ' 


SELECTED  MARINE  PATENTS. 


Thr  fubitcation  in  this  column  of  a  patent  spfci^calion  dors 
not  nfcessarity  imply  rdilortal  commrndation. 

American  patents  conipiW  by  Dflbcrt  H.  Decker,  Esq..  reg- 
istered patent  attorney.  Loan  &  Trust  Building,  Washinglon. 

D.  C. 


H»7,M«,  STKERINH  PROPF.I.I.F.R.  HARRY  L.  WARP,  U)VG 
IIEACH.  CAU 

Ciatm. — In  <-tmil»iri«ltmi  with  ■  boat  provided  «itli  a  item  and  a 
brncket  acciircd  thcicm.  of  h  rrrnovalilc  pin  in  the  brackri.  ■  rnnov- 
«bl«  Mvrnng  [H»t  in  alineiTwnf  with  <^t(l  tun  and  haTini  a  K|uarcd  nor- 
tUm  w4  •  juurnal  at  ita  lower  cnil.  And  »  iMlrr  M  ita  iiwwr  end.  a 


rudder,  providnl  with  a  six-kr-t  for  rnsaiting  «ilh  «aiii  Mtiuarrd  |H>r1ion 
and  journal,  the  central  iH>t1t4in  Mud  cdjje  «[  the  ruditer  beioK  rerenfted, 
cnrrcd  plates  on  the  rudder  to  form  tirnrinii^,  two  alrapi  on  the  utern 
|>o«t,  each  i>roTtded  with  a  socket  for  enfniut^  with  Mid  pin  and  jour- 
nal, refcprcttvrly.  in  the  recedes  of  the  rudder  rdne,  a  pfo(>rlIrr  ihafl 
journaled  in  the  tiearingi  ot  the  rudder,  faavinit  a  universal  joint  on  ita 
forward  end.  a  propeller  on  the  sliafi  in  the  central  revest  of  the  riuWer, 
and  »  ituft  its  the  vrasel  connected  with  »«id  uniTcraal  joint.  One 
cUtm. 

»B6,S9Q.  MACIIINKRY  Fr)R  PROI'EI.T JNC  VKSSELS.  GUSTAF 
UAI.KN.  STOlKHOLM.  SWEDEN. 

C/«tiPi  1.— Twn  htillriii  OLixial  tliafts.  two  turbine  wherlt.  each 
mounteil  on  one  of  saul  «hAfi%  and  rolaltnK  them  in  opposite  direriions. 
a  partition  in  the  innrr  thafi  and  mran»  for  rauoing  the  working  fluid 
to  paat  through  a  p«rt  of  the  innrr  abaft  on  one  utlr  of  ^aid  parlttum  to 
taia  wheels,  and  after  leavinii  said  wheels  through  uid  abaft  mt  the 
other  »ide  of  aaid  (lartition  l»  r\hau*t.    Four  claims. 


JiHS.wa.    STKAMSHir.    AMANU  M.  HURKf.,  NEW  YORK. 

('iititfi.  -  A  skip,  ovoidal  in  plan,  prorided  with  a  subslantiallx  flat  bot- 
tom, with  propelHn|i  means  at  one  end.  and  with  propelling  meant  at 
eocb  ssdc  of  Its  widest  Dorlion.  each  of  Bucb  proprlling  meant  being 
movable  indrpemlenlty  of  the  other.    One  claitn. 

»*in.274.  MARINE  VKSSKU  <^EORGE  F-  TRISIIMAN,  OAK 
LAM).  t  AL. 

Ciaim  4.— The  combination  with  a  pro|ieller  driven  marine  reuel.  of 
a  tube  open  at  each  end  and  extending  from  a  point  adjacent  to  the 


propeller  of  the  vessel  upward  to  a  point  above  the  waterUne,  whereby 
upon  the  operation  of  tke  propeller,  air  Is  drawn  down  through  tbc 
tut>e  and  out  of  the  submrrged  end  thereof.    Six  claim*. 

((M,B&fl     BOAT  PktU'KLLINJ;    APPARATUS.    JOHN    E.  CAR- 

Rorx.  nui.AiiKi.piirA.  assignor  to  co.  pevelopment 

roMPANV.  PHII.AHEI.Pin.V 

CiMtm  I. — Propelling  mecbaniam  for  boata.  comprising  a  fore  and  aft 


motor  driven  shaft,  a  |>Topeller  mounted  thereon,  inclined  auxiliary 
shaft t  geared  to  ^id  motor  driven  shaft  at  intervals  in  the  lenfth 
thereof,  and  pt<i|irllers  un  said  ausiHarjr  shafts.    Four  claims. 

BM.tiM.  MfFFI.ER  Ok  EXIIATST  PRVICE  FOR  MARINE 
motor.    AI.VAII  BARnoiIR.  SWANS  ISI.AND,  M.MNE. 

Claim  I. — A  nocxie  for  the  e;ihaus«  |Hpe  of  motor  boats,  having  otic 


end  aclapted  to  ronnetrl  with  said  eihaust  pipe  and  the  other  end  ter- 
minating with  a  conical,  outwardly  flaring  and  rearwardljr  diacbargio^ 
mouth  pieve.  submrrged  below  the  watrrline.  and  with  its  axis  approxi- 
tnaicly  parallel  to  ilie  same.    Four  claims. 

8»(>.04&.    BOAT.    CHARLES  E.  GRANROSE,  PIIII.AnEI.PHIA. 

Abtlracl.  The  object  is  to  provide  a  boat  with  a  pair  of  sliding  boards 
on  each  aide  of  the  keel,  which  are  so  arranged  that  they  can  be 
moved  up  and  down  and  secured  in  their  adjusted  position,  so  that 
when  thr  boat  11  on  its  starboard  tack,  the  iHirt  board  will  be  lowered, 
whii'h  will  pirvftit  the  iHiat  from  drifting  laterally  when  on  an  uneven 
keel.  Another  object  is,  to  provide  a  boat  with  curved  boards  which 
are  mounted  in  curved  wells,  whercbjr  when  lowered  and  the  boat  is  o« 
an  uneven  keel  the  board  will  stand  vcrticallj.     Two  claims. 

M9o.4ro.  i)REi»r.!N(;  appakati:s.  iiarrison  s.  taft.  new 

YORK,  \Sl>  I  LDHU:  THOMPSON.  IR  ,  HONOLULU. 

Claim  S. — The  ciwnliination  in  a  latrrally  nmvaMr  dredge,  of  a  verli- 
callv  adjustable  dredging  in<>lr iimrnl.  a  diagram  table,  mounted  on  the 
dredge,  a  tracer  movaiile  o%'rr  the  diaitrant  table,  and  connections  be 
tween  thr  tracer  and  the  drcdfring  instrument  to  change  the  position 
of  the  tracer  in  relation  to  thr  table  as  the  dredging  instrument  is 
raided  or  lowced.  and  means  mtiunlrd  on  the  drejgr  to  disilo^  the 
amount  of  latrisl  niuvrmenl  of  the  drrdge,  Ihiity  two  claims.  See  de- 
scription, page  laH.  April.  IMa. 

SWi.OOe  DREIir.E.  CHARLES  C.  JACOBS.  CHICAGO,  AS- 
SIGNOR TO  I*  C.  AUSTIN  DRAINAGE  EXCAVATOR  COMPANY. 
CHICAGO  CORPORATION. 

Ctatm  I. —  In   a   diedgr.   the   cuinbinalion   of   a    Uiat,   a  trackway 


hmaed  to  said  boat  and  shaped  in  part  at  least  to  conform  to  the  de 
Hirt-d  inclination  of  the  bank,  an  excavating  bncket  adauted  lo  travel  on 
Mild  ttaik«ay,  and  means  to  actuate  naid  biickrt.    Etgnt  claims. 


Google 
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SHIP'S  PROPEU.ER. 
1. — In  a  KTrw  propellrr. 


PADONE    FIUPPI.  PARIS. 

__           _-    r  -  -  r  -          -  brttail,  flat  circular  dick  consti- 

lll*  central  portion  of  the  ptopctirr,  and  a  pluralit)r  of  bladca  «C' 


HI  ontward 

of  each  blsfie  beinjt  nubt^Untiatty  on 


riMrt  the  jwrlphcry  M  satil  cmlral  the  forward 

projftfigfd  radiu*  of  Iht 


the  rear  e<licf  conforminit  approximalrly  to  a  tancent  of  *aid 

 ,  ill  o(  saiJ  ^U<lct  liiviiiK  rcarwinJIy  tiiriitd  face,  whereby  thr 

waiter  thrown  OMl>*;ii<l  hy  iruuiinfu]  fiTJr  from  tNr  ivnltii?  pi>ttion  of 
th«  propeller  11  reccivcii  upon  ihr  fnct  of  the  MiwirK.  .mil  thf  fonn.ition 
of  Tortcxca  at  the  rrnr  of  the  propeller  in  prevented.    Ttir-i  uiairiM 

SB1.S14  UYDkOMOTOR  ANTOV  C.HAF,  NKU  lUIHV.  MASS.. 
ASSKISOR  OF  ONK  HALF  TO  TOIi.V  JOYCE.  ANdOVEK.  MASS. 

Cloim  *i. — In  an  amiarat'j^  of  thr  charncter  described,  a  Tcaiel,  a 
ttiiircc   c'f   slram    prrn*iirc.   an   iiijeclor   for    said   prrwure.   an  injcLtor 

>iai<-r  .It  tl.r  f.-.(Lt  ii'  t^ir  vrfc«rl  luid  eomiTiuiiii  »i:nK  utiii  niji-.tr-i 
chamber,  into  nhii-lt  (he  water  is  drawn  hy  xaiil  Lnjector.  a  motor  o\xr 
ated  bv  the  How  of  water  and  the  itcam  pressure,  an  exhaust  duct  open' 
Ing  into  the  water  a1  the  rear  of  the  rcss^l  fur  the  exhaust  of  the  steam 
pmaur«  and  «Hirr  from  Kaid  Tno4<ir.  and  valve*  coattoUioic  uid  walrr- 
inlet  duct  and  wid  exhaust  duct,    Sevetiteen  clnlBli 

HAND  OPEKATKU    MHCHANlSlI   90$L  KOW&OATS. 
SVKN  G.  HALLMA.V.  HINCKLEY.  MINN. 

luiri- 


VKlf  <_   


wardly  h<-nl  ends,  a  hiiigrd  |>fofirtl«-r  Mjiilr  i-arti<-il  by  llie  dowttwjirdly 
bent  outer  end  of  each  ibaft,  a  rearwardly  exU-nding  handle  secured  upon 
the  (lonnrdl*  bent  inner  end  of  each  ahait,  awl  mnna  for  delachablr 
! MM  I     ~  ~ 


•M,4M. 

CAGO. 


BOAT  FROPDLStON.    ARVID  T.  RONSTROM.  CBI- 


Claim  i — In  combinaiian  with  the  bull  at  a  vrMl  taflllg  «  wu«r- 
wa/  extending  through  uid  vrtwl  lon«iludinally  thgfwf,  ■  NMCC  o( 
■ntd  ptcaaure  aufply,  a  iackct  surrounding  Ibc 


opening  to  tKr  ^  .  i  i  ^.vmci 
means  for  cli>i-.na  sanl  v.oiz\t\ 

i'onnrrtlini   Nctwrrn  lllr  xoutri 

Four  cUiiiLiL 
MS.ljn.    SHU',  UKOKciK 
jibtlrati  —The  otijm  i  f  liu 


thfi'iiKii  in  annular  ntttl'-r  m  '.  nMr 
tor,*v1iIntina  pari  of  the  vialrrway.  ai^d  a 
L>(  t',ui(J  (ifcMUTC  supply  atlrl  the  jacket. 

K   \\  \I/10.V.  IIAVTOXA.  FLA. 
invriiti.iti  i-  |  :  I'l.Kiiy  lo  proviitc  M  rnr-iiiH 


whereby  (roods  or  merchan'iivf.  lur-ihtr  ii  r  majr  he  loailnt 

transtiortcd  without  breaking  bulk  or  rrhanclint!  whtn  tn<-  Sine  of  trant 
pi^rln'um  includes  shallow  as  nr'l  an  ijrrt»-*afrf  naviital inn  TIlm?-  is 
\irc\i<\f  \  a  vraael  of  proiwr  uinin  wilrr  fnrrrulli'tri  Ailajij  -.1  fi.r  Ji:c|h 
watcr  navii^alion.  but  harluK  no  tteck  houuiix.  uve  at  the  t>*iw.  v»hrf<-t<v 
it  ia  adapted  to  receive  in  orderly  arrangement  a  series  of  barjrcv  such 
barcea  When  in  u\»tr  forming  the  sut»crslrm-ture  of  the  vessel  null.  To 
facflitilc  the  aaaembling  or  loatling  of  the  barge*  on  the  deep  water  bull 
and  die  mloadiag  vi  tnc  awne  wncn  At  hiriea  Kte  lo  be  uaed  m 


rated  iraha  for  afea)lo«r.«ai«r  na*l«tUMi.  the  d«t»-«raler  hull  ia  adapted 

-  ,^      f  1.  . 

 laiitny  

■ftjriac  •(  ■MMtlglit  Miargrtnaul 


to  Be  aunaenn 
oi  poeitioa,  the 


led  to  ■  poiait  wkcrelkc  tatriM  ■*«  W  loalcii  into  or  out 

 or  nirini  ai  the  hall  lidna  effected  kttkt 

  1^  Ike  fidl  ititf.  Taw 


SIGNAL  D£V1CB.  JOSHfA  W.  ATLEE,  RIVER- 
f^tn  a  nanllcal  aifoal  tkvUY,  an  a|iii«ratut  c«anpffWng  inc«M 


for  .ii^iiiaying  an  inclined  byr  of  lifhl,  n  nwn4f i ndiiiUng  i 
nv  u.^  lur  s'multaneoualr  diiplofliic  MM  H(kiand  npnraili 

pioilui  uijf  aHiaratna.   Three  claims. 


may  be  band  controJled.  It  ia  ataled  that  m 
e  ii  shortennit  ihc  4nini  mmj  be  ^  one  d 
alcaite  ooeitrt  «l  «•  cnrUcr  rintn  «f  bndcib  «u 


UritUh  pateiiu  compiled  by  Edward*  &  Ca,  cliartered  patetil 
agents  and  cngineen,  Chanoery  Lane  Slatkm  Qumben^  Lop- 
don,  vv.  c.   

1,217.  Tl  klllNKS  T.  ATKIN.^ON'.  <;LEMiUHN,  STOCKPORT. 
I.os*  ot  cnt-fS'  incurred  on  rciluLiiig  t:ie  inlet  pressure  for  governing 

[nirisyin  >  n,r !■  icc d  by  arranitiiiK  an  .Tijiintable  injrctor  so  that  the 
frih  *^-jirti  ilr.tn^  ni  pailly  r»[iari-I<(!  vUaiii  froTii  an  intrrtnrdiate  point 
or  from  tlir  f».hjtU).i,  l  tic  sn^miuiti  jn^ty  lie  appltrtl  tu  iriMlt»-«age  ve- 
locity turbines,  ami  in  thi-i  ;tir  iiijfiior  m.iy  lir  loniSineil  »iih  the 
nozzle  delivering  to  tlie  1;  ad^^.  U  n!a«  be  api,]ied  for  lighter  loadi  in 
(-ai>c9  whfrr  Htrari  al  UnlcT  Llrc^4-.^re  i^  uwil  lor  full  loadi.  and  a  by- 
)»AM  i«  innvidrd  I"f  ■ivi-T5r«na'.  i'be  lowei  slanf"'  (iomi  whuh  "jteam  t» 
drawn  may  fdim  M-|*aratr  unitH.  .Several  *rt*  of  mjciliJt  tutit'.r-*  itjay 
be  used,  and  they  may  be  band  controJled.    It  ia  atated  that  mith  tbU 

:  i'_f     t'',i;    tui  l.me 
llli  II  K^i.in'     !i  ^^  Iralt 
•  E.rr.t.  .i-.v  ,.|n^:r.r.| 

M\KI^^K^■   inMiMS-.KS      1_     \\ ,    I',   CHKTWVNtl.  V. 

\v   (  1  \KK    wii  km;.  IN  .vj  wii  s  'AH in  i;las);o\v. 

Tile  J.I  hv*ii : .  "(I  p  .'i:!'  ttirr  rtit  fi f  rtt  iii^  iri-fttfnrt »  arr  cjirfted  fay 
vertical   ch-iiiis  i  r   Ilii-.'^i.  runninn  over  s|,'roi"kt't   wneels,  arc  ro- 

tated by   ri'-itu  v,  irm    i.'t:inng   in   ordiT   to   move   tr.c   Tiiaiincts  to- 

wariln  'ir  avi^i/  [i.irn  !  .  iirit innllc^  "I  Uk  aptndlc!!  tatryintt  the 
•priirltrt*  ill  i!n-  fi-rc  itT.'l  in.tK-tirli  .it  c  rl^I*t^■d  liy  wuruii*  un  m  shaft, 
which  may  In-  lurnol  liy  .i  lund  wht-t-l  placed  on  the  imunn-d  end. 
Similarly  the  nlttvi.'  cattyirin  the  '.jiritckcts  of  the  athwartf^hip  ir.as 
nets  is  ruiaifij  Ijy  a  wniin.  The  -^halts  .i-c  ii-rvM-.tU'l  f-i  ii-  r'ltatinu 
after  4itjii-.iriirf.t  by  /i(         I ■  .;,nil- r  ii*.  !:  - 1   [-ii'i  11  ;.-r --IT j ,      .  l-r  bin- 

nacle ilif-ir  I*  p(o*iiUd  «*;th  jiiiifc,  uhuli  i-i-.^  .ivti  i.-h-  j.i^U  and  lovk 
the  ratchet  mecbaniun  when  the  door  is  c!os.f<i 

-j.h.;t.  .sini'.S'  HERTHS.  l  it.  MosKiN-^.v  bhui  1,1..  DORD£S- 
LEY,  AM*  C  Jt)II\SO.\.  lllt.Ut.ATE,  HIRMIM.HAM. 

Relates  to  brrthi  for  »hi|ta,  dortnitori«*6.  railway  carriagett,  fll^  Md 
to  Goiipchea,  «eatH,  M-iteec,  etc..  of  the  tyjir  having  a  main  botiUNA  IrMnOi 
provided  with  a  folding  or  tnrn  down  extcn<ion,  ao  that  they  can  aic< 
oonunodatc  either  one  or  two  personi.  the  wire  or  other  mattrei«  fabric 
beinf  tn  a  single  piece,  a  part  of  wfaKh  ia  adafded  to  be  folded  down 
along  wiih  ihe  rttrftnirtn.  The  ohjert  of  the  invmtipn  ih  to  provide 
Miean*  fur  fcupporting  and  utrctching  the  maltreH*  fahiic.  when  the  ex- 
Tension  is  t'.irned  ilown,  »iich  means  al%a  serving  to  secure  and  brace 
the  cxtcniion  when  thr  '.atl'-r  ii  in  thr  horiznrlal  ^'^silion-  The  main 
^c^liun  >if  thr  liDltinn  )-:iTi-  Jittiw.I  i'(  ittici-  o.t  iijl  r-i  ft  m  Iiii's.  and 
may  be  :.IiiUMy  mpiiorii-d  in  In.iikrt'.  un  tlir  ImlUhcuU  *i  the  lir*d  and 
fiKil  of  the  bi  rlh-  I  he  r>tin-i.-'n  i«  fornLnl  ot  flinr  l>ai«  and  U  COn* 
nected  by  butt  hm^t'i  to  \hc  f^iinn  Secuic-l  thf  frame  bv  nwun  #1 
brackets  is  a  ra'l,  whu-h  llr^  ;it  ;i  i-.iflicieiit  di'lanir  ■■it-.ow  tnC  nWUKM 
to  prevent  an  otoiiiaut  ol  the  hctlh  from  re&tintt  nl^irt  il, 

3.PM-     SHIP.*;  AMI  liOATS  SUPPORTED  ON  ROLLERS.  A. 
EAYOU  HOKUEALX.  FRANCE. 
In  Unl  I3rp«  of  tcsmI  In  which  the  bodv  is  supported  on  Mnooth  ffo- 
nUnra  or  dnM^  depmdtnti  longitudinal  teeU  are  fitted,  and  bo* 


lA^«n  ihftn  tt:t  jtropiL  lit  r  w.i'ks.  "1  hr  Iij.it  is  tornicil  by  a  frame  an  i 
cn-ryiiK    ^thlilt-*.    uti  t':i>\\  .-y I i-i-:|rr  s    fr«t  'y    M-tiiV.      'I  Wm  [..uTjIlrl 

V.wl-   :i- f   iirov  i.li-t.  jitut   .»l"i   I  - 1 -v.  [.in  rv,  -ii|jiiiit   »   jiUtliHtf.  fm 

1  l-.r    kUi-t  stiuilL.       I  It    .1    CU'i     IN    ii'.i.-iii'.ti.-  il    tKi-     ■*  \  rt*     |  I .  i[.f!  1 1- ;\    M.  I'lit  h  i» 

jbit'viatfd  by  a  motor  tbroufih  chain  or  other  pearinfi.  Twn  earn  fur  the 
reception  of  puseagerBa  fooda.  CICa«  connected  by  9iay%  rest  freely  on 
the  platform  to  aa  to  D«  nnllWiitklllf'  def«cli«<d  if  thr  pn>|>it]?)inn  ap- 
paratus ^nks.   An  attrogUC  nuy  regtoce  or  »ui>fitcinetii  ibc  float- 

cylindrt*. 

4.D3T     COAUNO  SHIPS,  ETC    A.  BUIDUNa  HAblBCma 

GEKMVNV 

In  tr.iliiTnat'.r  foa^snc  apparatus  fnr  bunker*  and  li!tc  s[\ircs  in  whlrh 
A  »«.-ii).rt  cjnvevcr  having  .i  icniltr  of  clo-^aMe  .111- 1  l-.i  rr  <  m  it.s  thariinl 
IS  arr:msr/i  al  thr  t-T'  "f  tliT  'Minlcer,  in  ordrr  |n  rn;itili  iht:  ^ti^rairi-'  ^jm^t 
t'.i  l:.e  mlurly  I'Iftl.  liir  i-li.itn  fittryuic  l-ie  M'tii>|,^  <n  Siiil.il-.  it  i-i 
vcrUii  fi  il-?i>"l;ill.<  'iv  i-  i^-in)!:  il  ittniind  ti'IU-(«  itmi^iit^  il  ■  iti  i.  Tt.i  .t\  n\,  - 
Ihr  tlwimirl,  'aIihIi  iK  ai  r  anted  uiider  the  biinki-r  drt'k  'tf  an  11  siturnJ 
irii  1  I  1  r'.,  lW,  i*  ivf  i  di-iith  eqiia'.  only  to  that  of  the  height  of  the 
i..l!'i'  an:  f<- r ip(-?i,  ard  thus  lakes  up  a  very  !«mall  space.  The  ma 
lerial  ii  carried  around  from  the  loading  aboot  and  is  deposited  into  any 
part  of  iha  bunkir  Ihfongh  aperture**  trfckk  flMjr  be  dem  by  doon. 
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S,«S6.    SCKEW  l'l«n>KI.I,KNS     \V.  M.  BEMlilLS.  CI  ASGOW. 
HcUtrt  ta  nirnn*  wlirit  l»y  xUr  Mitilri  of  a  prol>*llcr  whii  h  i'c  aiUplcd 
to  leather  or  fold  iiiiy  Sr  iii«  iiit-.l  Uy  a  kry  from  thr  .In  V  "t  I-.mUI  of 

lllC  The    two    liLliie^,    whkll    .41c    fcci-Urrd   tti    Il'.r    fu.s»   tty    a  Imtl, 

liri  I;.-  t,irr;ril  into  tlj'.  rrlritivt'  tS'Iijll  |)0)iition.  ot  Iht  iiit-  [.iKttHfU,  hy 
iiiraiH  <il  a  kry  nx  the  en.I  .'f  a  shaft-  Ths*  ihal:  in  ..ifr-r.l  by  a 
bracket,  of  l*  |[tiii)ri|  Ur  a  fcluftmn  Ixijt  m^^inj  lliimrKli  'h.  fj-jU.  J  hc 
key  fit*  over  the  bolt  heod  »l»d  rnK-iHe^  i^nli  •.it'-ik'>  tl  ihi  ti-m  o|  rai  h 
of  the  bla'ii'!*.  the  *h*ft  beine  fif>t  tin  in  . I  imIh  MMtiiMr  jK.MtiMn,  iittti- 
i:atr<l  liT  marks  thcrr.jn. 

S.bi)-:     SlIII'S      I     \    RAM MIK.  IIKI'I'.I  KN,  IH'HIIAM. 

In  *:itfi'  vr»v_'N  v.huh  art  titl<  ij  .Ait*i  r  iilitic  tit  vrntlil  lijnilituijilial 
iniJWl.r.viV.  ihr  lial.-i«a.s  are  n'.ait  as  i.-.r-ii  at  fMit^ih:.-  aTuI  of  the 
fu31  wi.ltli  ..!  the  ill",  k.  «nh  the  r*ir|i(i..r,  a  p.oTlion  at  raLji  «de  lu:"*! 
cicut  to  Miaintatn  ih.-  -ir.nfc:ih  -ttiiilMTr      Ka.  h  hatchway  19  ifi 

Vitlrd  iiito  twa  {.or:i..n-».  ..f  a  woili.  t.rarly  -.(.i;*!  to  ati  ..r.tiitaiy  hati.h- 
way.  by  a  loiitit'.i.Iinal  Kir.lur.  uhi..  h  iiia .  ..f  tfiaimular,  rotind,  <if 
Qlhrf  fccrtion,  "I  rir  riii'.s  ..f  Ihc  ^'ir.tt-  at.  atta':tu-.]  t.:i  the  end  cover- 
initi.  of  the  tiati  huay  aint  *.  i  ( '..  1.  k  ■  lo  !■  .ns  1 1  tl. !■  (,.1 1  h  .ilkhead  may 
extend  through  the  enililie       1  I  m;       ri  i-.i-.  toil  al.Ai/^  .  s^.r.Js  Ihrough- 

ODI  tbe  cargo  ipaces.  Hie  ij  i!.:  t..  are  dibiimttfMt  with  tty  emptoyms 
■usog  (ninet,  anil  sn  .ng  ku>^.  -  :  .'tei  tsnU  the  IMC  •(  UU  giUarai 


MM. 


SBIPS'  LOCS.  H.  a  A.  KLArPROTR.  HANOVER.  CER- 
of  . lb*  Usd  hi  wkidi.*  plale  ia 


MM. 
MANY. 

}■  Mmf  lo(i  and  ipvcd  indicstor*  ,  . 

■■■IglM  l«  «alcr  pranue,  aa  indutic.ptal*  it  pi«Ma4  M  a  kfaont  ■■ 
m  oHllfir.  and  httn  ataanit  •  kDifc  cdie  altacicd  |«  tht  viMwi.  hwm 
wblcb  tkc  pfnMrc  it  eeaimiminlcd  \rf  ncuii  of  viKont  ail  wr  gqiMriBe 

to  a  manomrter,  whick  BMy  Ikt  rmiMrirally  dividrrj  «o  iiii" 
S.S3I     SHIPS.    W.  DOXIUKD.  SUNUKKLAMI 
In  vriaeli  for  ctrryint  an  cauly  Oiifikiig  eario  in  balk, 

right  walla  are  lilted  tome  di«la»ce  ii3  froin  the  liutl,  and  * 

lliat  whm  the  T»*rl  ii  tram 

IlKttnUiona  irf  the  vntel  al 


.        to  arraaied 

whm  the_  reaarl  ii  tranfTcriely  iiKlinrd  within  the  u»ual  railae  M 
■ea«  the  weichi  of  thr  carno  and  the  buoy- 
Tbe  apAceii 
ater  ba|. 
irpth  as 


M«  «  ratttriiM  niwli  w  all  coaditioot  of  loadin(.  The 
Ike  aria  h«M  ina  the  ouMf  thall  amy  be  uwd  for  wi 

bv  Irfl  vmpt|r.   In  taoM  caaca  the  bottom  it  rr.liKed  in  d 


btl.  or  be  Irft  vmpt|r. 

much  a«  lolftina  re 


1  peiauL 


SIIII-S'  STEBRIIIG  GEAR.    SIEMFns  HHipS  dynamo 
WORKS   WKSTMINiTER.  AND  H.  WRK.Ill.  S^.^HUl<D. 
Tht  tllltr  tedl  an  operated  by  hydraulic  rami  Miielird  with  fViit.l 


■ftaillia  by  a  tiagk  paaip,  oiwralrd  by  a  roCary  motor.  The 
, — ,  it  praeided  with  a  derice  whurliy  it  I1  auloinalicallr  put  in  anil 
out  of  •ction  when  Cbr  morin^  part  is  iit«rtrO  ontt  ntopi*^iL  thui  cn 
■Mine  the  molor  to  nm  coffitmuouily.  A  control  valvt  tcKuUtrs  the 
•dmlMion  «(  Ih*  Md  from  Ibc  pipe  to  one  or  oUicr  of  the  ramt»  and 
riMvlMMiNly  the  «xh«Ml  from  tht  oihtr  ram  to  a  tank.  The  wmu  io 
4Anm  bgr  die  aMtor,  Md  i»  Md  oal  of  Mlloii  by  My  ndlaUc  dcvle* 
when  Inc  ▼alvr  »  cmra. 

a.9ai\  sckF.w  !»ropf!.t.krs-  a.  h.  it  wfh.  vKwcAsrr  r 
OK  tvm: 

The  blatW  area  ts  t]iB|io»rcI  much  more  iilimK  the  ^hafi  lUan  in  a  radial 
dboclioB.  And  Ibe  central  portion  near  ihe^  ihaft  as  cut  away  to  tliat 


tbe  rear  part  of  thr  D^tlr  worlu  in  a  aeikaratc  part  of  (he  water.  Tbe 


Model  may  be  aihxrd  io  a  bou,  laperins  towards  tbe  after  end  and 
•l&llAitly  tapered  towarda  tbe  fore  end.  Two  wla  of  hla«lcft  may  t>c 
ytcd.  each  nrklb  tbefr  ccntera  cial  oway  and  dispowd  wnt  witbin  the 
other,  and  attached  to  boawa.  Tba  coftcrntric«lly-p|«>rrd  Madrs  may  be 
rotated  in  oppoaile  directiona.  or  one  nay  be  sialionary  and  tbe  other 


4,m  ANT>  «,44«.  TURBINKS.  R.  LJUKGSTROM.  STOCKHOLM. 
SWEOEX. 

Thr  vanes  and  ynide  blailea  of  radial-llow  turbinei  conNiM  ol  prf> 
ttraird  cyliiHlerih  ibr  Model  belna  mpporied  by  terminal  and  tamtwodt* 
cylMm  or  Mode  nnfla  arc  cllbcr  iMd«  in  ona  can^ 


and  ar--  .i  t : .   ■,^  ;,  .1 


vaoca  and  auniKJttir.K  r'w.u^ 
unnected  logetner.    A  t.inn' 


f  ;'.ilJlr-Iy, 


it  foTni?<i  wirli  two  rxpanMon  chamlHr^    Ibc  stationarY  blade  rings  arc 
i.r.  >t  i>i  r'iiirK    i;y  (nntiinit  iiir  hUiir  (inn  la  Um  abova  numrr,  ibc 
i:.iU-,  luAy  u-  tn;(-lr  «iiU  ji  vriy  Mtiall  radial  catenalani  wbaicby  tbo 

Sf't-i  of  t-ii'iTr  \,i-ns  ,in   ti-ii-].   -n  mic  I'irtf  iit  the  ff-rin  nf  fx'for.itt'd 
fiiit'H.  1  vln-tl.-.^.,  ii'-f-..'.,  rci       I  iir  ,-,■<•  till  ttom  llir  tr-lvl  bjr 

3t  !<i.it    Willi  !l   t«  M  l  tl-l  .H  ..I.   I    I  iri.vtiii|i!i.i!!y.   ,iiut    l.Kkril  *-«  jli^t  (lir  •.ul«-» 

cut  allcrnaii-fy.     In  nT".i!   ■'  !  I'li-.  (if  nii't.v**,  t*o  or  f»i>re  tooU  are 

rmiiloycd  to  lul  IIil*  I'l.'l-^.  ,i  hiii;  IfonT  tl-t-  Kamr  ur  froiti  opi»o»itc 

Si.fr  tiitiiN  innv  W  cmi'l.  i?  i  ■]  t'.  tun  \hr  c«d»  ol  the  »lt>l>,  the  cullinvi 

liruijj;    it  ntoM-'l    I^V    nil    m  I' 

s<  Ki  \v    I'KopKi.r.KWs.    a    MACKANESS    A»D  J, 

I;\WNK>.  ^^I'NI-V.  M  SIKALIA. 

In  v,f.-n  jitdfr'lris  of  iht-  Itr.nl  h.ivinic  Ti!aiiif>*M  l.-Iirir-;  n*  \mi.mh{ 
(ll-iii.tl-L  t  i  ar^iiiii;',  (1  in  c!Ll^.tt■rt  a»lant  •<(  xhr  thr  I'iiU^   ai-  -mi.i 

larW  pro3.i*r'r  inn!  ui'  thr  liir.lt  of  (belt  d.iiTrrfrr?.  r.wh  Iiladt  li._iTi|i 
^mnlar  lo  U- •     ,-i     pr^nlmn  't.  Imt  with  «  "!   '''^  ovu-r  rn^ 

f  rttiovril.     '(li-  t  .il  t  the  ai  rat  of  the  nni;i-li-4  .iinl  Uftjr*.!  li<-in|{ 

determinrd,  thr  itiamricr  of  the  sfnallcrt  blai1<  r%  olitair.L-d,  ^nd  the 
diametera  of  thr  intrimediate  Madrn  a;r  iirraniinl  m>  that  (he  areas  of 
(be  Model  xi;i<iua1lr  iJunlnUb.  The  bladro  (i>rtl;ti>  Hllichtly  nbrn  viewed 
In  cod  elevation,  and  are  arranged  upon  lUc  \io%».  in  ibc  apposite  direc> 
linn  to  ibc  piicb. 


4.nii. 


4.tM. 


«.T»4.  STBBRIXG  GKAK.   \V.  C.  GIDBOSS.  EDINBURGH. 

In  a  device  Car  abtorbtne  abnormal  thocfct,  tiKh  at  tbeae  ihw  ta  a 
hcaey  ica  UrikiBt  the  rudder,  a  clutch  aicmbcr,  keyed  ta  tke  iteerina 
abaft,  bat  free  lo  alide  cndwaya  upon  H.  has  upon  eae  end  a  wTiet  oi 
{Met  indincd  to  tbe  axial  plane.  Tbeie  facet  enctK  irilh  counterpart 
indincd  ftcet  on  a  tccond  clutch  meaiber.  which  »  free  to  rotate  upon 
the  thaft,  bnl  cannot  aioirc  radwayi.  The  latter  neiaber  ia  operitinly 
rMinerIrd  to  a  iMntoo  which  it  looae  on  the  ihifl,  and  ia  dritca  (ram  tbe 
•irrtint  frar  ibtouah  t  friction  clutch.  The  inclined  facet  are  hi  aerlt* 
of  oppouie  hand,  to  that  control  of  mevrmrni  in  either  direclioa  ia 
effected. 

.SHIPS'    PROPRI.I.RR    SHAFT.    11NSEI.S,  TANKS, 
J.  T.  DUNCES'.  CARDIFF. 

The  plating  of  tbe  roof  of  the  protiHIer-ibaft  tunnel  it  made  con. 
linuou*  from  ladc  lo  tide  of  the  thip  for  the  entire  IcBCtk  of  the  thip 
frnai  tbp  rnaine-reooi  btilkkead  la  tat  iMfH  ballilMait  The  viat  par* 
tiona  ronMiitilc  ballBM  iBiihB,  aad  peandde  aa  inrialcrnipMd  llaar  la  Ihc 


hold  tpace. 


•an. 


r..w     SI  HMAKIM.    sorsn    SIGNAtlXC.    J.  OARnNBR. 

KMtl  I   I  \|i    I  AM  A-SniKK 

l<.:.it.  s  nattily  t.»  tl:r  .  b  sj  -  I  o  iti  nf  (Ti.  Tfli.i  .jihoiM^:  ..^ntaots  ..n  ih* 
diavf'-f-'*"i  to  bl.i.-.i-  ..t  lb.  f..riviii((  tii.timo.  T,i  f.,,  ^-ibr-ianri-  *...i:iil 
ftisnalinit.      'Ihc    |.Mlsa1'.ry  ^Tiinat..!   at   llu-   bor t.li. .nii*  Itari*- 

millrr  wbii'li  ri(t  ivr.t  tfie  souri'l...  and  flortjni;  ill  li.e  ti.ilt  01  the  magnet, 
if  v1  l!w  J.n.t-.  fri.|-iru.*Y,  .ai^s*  tin-  atinalitr,-  and  b.ined  stri|>  to 
vibrate.    \\  heii  the  ii  At  crnt.  a  ri'iislaiit  l  urmtt  floir»  throuich 

tbe  electrode*  of  the  microphone,  and  hoiilR  a  vignal-ofiefatinR  rleelto- 
itiaNllctie  drtricc,  which  it  in  mtici  with  the  etectrodr*.  in  |iO. 
•Ilinn;  birl  on  the  afffTil  of  the  approiwiatc  tound  at  tbe  re- 
eeitnai  Irantiaitlrr,  the  efcvtrode  it  vllitatcd  and  an  iaertate  in 
Tciatt^me  at  Ihc  |M<at  af  eoatact  «(  the  electrodrt  tahct  ftac*i  aal  tha 
rewillma  diminatinn  «f  the  carmit  camee  the  tiinalHipnaliai  cjeeli«. 
matnclic  device  In  hr  arinated.  AttordlaC  to  tbe  prctent  tatoiliaii 
Ibrir  i*  very  hllle  viUtalioii  of  |br  wcigMcd  Mrlp  HMf  tH  fiacd  cndt, 
aiHi  the  ihanre  from  the  vibraliBg  part  to  tbe  aaa^ettratiiii  part  lahM 
place  with  coaiparaliee  tuddcnaetai 
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THE  SHIPBUILOINQ  AND  ENQINEERINQ  COMPANY  OF  BURMEISTER  &  WAIN. 

•  V  AXIL  HOLM, 


This  company,  wbich  employs  3,000  wurkmcn,  made  its  first 
apVc^raiKc  in  ■{'46.  The  tirm  then  was  called  the  BaimiKarlcn 
&  tturmtistcr  EtigineerinR  CVmipany,  and  employed  unly  thirty 
men  in  a  little  workshop  in  the  middle  of  the  tviwn  (Copcn- 
haK<^»,  Denmark).  In  the  tirm  leased  a  small  shipbuild- 
inK  yard  near  the  present  company's  engineering  department, 
in  the  Copenhagen  inner  harlinr.  on  the  Christianshasn  side. 


up  area,  and  t'A  ai'res  water  area  bvlungs  tu  the  shipbuilding 
department. 

As  ma)  1m:  seen  from  the  accompanying  plan,  the  yard  pos- 
sesses four  large  building  berths,  three  slips,  a  graving  dock 
and  a  large  Hoating  dock.  The  building  Iwrths  are  420  feet. 
j;o  feet,  jco  feet  and  2$o  feet  in  length,  with  all  nccessao' 
derrick  cranes  and  electric  winches  for  handling  the  materials : 


1HI  tUMtixu  iiocK  IS  iiir  ovret  riAin*  at  cnr«iiii*oiK. 


where  they  launched  their  first  wooden  steamship  in  18.M.  the 
paddle  •ileanicr  Ih-rmi-J.  and  fmm  this  nnpretetiliims  be- 
ginning Krcw  gradually  the  prr>enl  larxe  cuinpaiiy.  In  iS^j 
the  present  yard  on  the  island  of  RephaUn  in  the  iiuter  harbor 
was  e'^tablished,  and  ai  the  same  time  the  whole  work  was 
transferred  10  a  joint  stock  company,  under  the  rime  of  the 
Burmeister  &  Wain  Shipbuilding  &  Kngineering  Company. 
The  lir^t  ships  launched  here  were  ships  Xos.  8j  and  S4.  the 
slesmshirs  Christiaiiia  ami  Chriiliuii  /.V.,  on  the  ijth  of 
April,  1874. 

Now  the  company  Kcupies  in  the  inner  harlxtr  an  area  of 
9  acres,  where  only  the  engineering  de|>Jirl:netits  are  silnaled, 
and  on  the  islard  Rephalen  iK  acre<  of  land,  a  partially  tilled 


the  slips  are  two,  .-75  fert  in  length  and  one  310  feet,  operated 
by  hydraulic  pr>»er.  'the  graving  dock,  which  is  capable  of 
holding  ships  of  lo.oco  tons,  is  470  feet  in  Irnglh,  64  feet  9 
inches  in  breadth  .ind  2}  feet  depth  at  sill,  and  is  divided  into 
two  smaller  compartments  by  steel  cais«ons  The  dock  wa* 
built  in  i^'^i.  of  prai'itc  c<mcrete  (in  this  year  a  great  fire  hurst 
out  on  the  island  and  partially  dflmaitwl  the  gates  under 
construction^.  Of  the  four  steam  eenlrifural  pumps  for  this 
dock  are  three  with  20-inch  suction  and  one  with  8-inch 
«uclion.  the  cimunon  discharge  channel  Ixing  .<  feet  <>  inches  by 
J  feel  .1  inches.  On  the  dock  quays  arc  traveling  crane*  of 
15  tims  capacity. 
In  1906  a  great  floating  dock  was  purchased  in  X-nwerp 
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and  tou'cd  to  Copenhagen.  This  dock  measures  493  feet  in 
length,  9K  feet  in  breadth  outside,  70  feet  inside  and  2J  feet 
depth  over  keel  blocks.  The  dock's  lifting  capacity  is  11.500 
tons,  and  it  is  divided  into  two  parts.  3/7  and  4/7,  for  two 
smaller  vessels,  The  machinery  is  all  newly  installed  and 
works  by  electricity.  There  are  seven  ccntrifuRal  pumps, 
operated  by  electric  motors,  at  210  volts  and  440  amperes,  and 
six  winches  for  hauling  and  hoisting  purposes.  The  lighting 
is  also  electric,  and  means  are  provided  for  the  use  of  electric 
<lrills,  as  also  for  pneumatic  tools;  all  power  is  developed 
from  the  yard's  power  station  on  shore.  The  passage  from 
dock  lo  y.ird  is  provided  for  by  means  of  a  l7-foot  wide 
floating  bridge. 

In  respect  to  tools,  machines  and  cranes  the  yard's  whole 
outfit  is  up  to  date.  There  are  three  steam  cranes  of  $  tons 
lifting  power,  traveling  on  a  wide  gear  system  of  rails;  one 
mast  derrick,  100  feet  in  height,  with  a  lifting  capacity  of  10 
tons,  and  several  small  derricks  and  overhead  cranes  for  hand 
and  electric  p<A»er.  The  power  plant  consists  of  two  steam 
dynamos  of  400  horsepower  and  one  of  joo  horsepower,  as 
also  a  great  accumulator  battery  and  an  air  conipres.sor  of 
150  horsepower.  There  arc  three  Babcock  &  Wilcox  water- 
tube  boilers  of  1.830  square  feet  heating  surface  and  one  of 
90  square  feet,  together  with  a  marine  boiler  of  go  square 
feet,  all  working  with  a  pressure  of  150  pounds  per  square 
inch.  1  he  machine  tools  are  all  driven  by  separate  motors; 
2 JO  volts  are  used  for  power  and  Iio  volts  for  lighting. 

Several  punching  and  shearing  machines  for  plates  and 
profiles,  hydraulic  manhole  ptmchers,  presscrs  and  riveters,  a 
hydraulic  cold  flanging  machine,  plate  bending  roll*  and 
manglers,  edge  planing  machines,  a  plate  jogglinx  machine 
and  a  ci>rner  planer  for  jogKlfd  plale*,  beam  lienders,  beveling 
machine^.,  saws,  drills  ami  countersinkers,  etc..  all  of  Knglish 
make,  are  distributed  in  the  shipbuilding  shop  at  the  east  side 


A  coiKu  or  TMK  *air*ciuiaa  saot. 
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of  ^  yard  aul  in  open  air.  In  tlie  Oiop  tlio-are  installed  (iod  anodwr  large  titttldfnc  Adtering-tlK  Joiner  Omvs,  the 
llie  great  itlate  and  angle  o*«n,  the  Lending  slabs  and  the    carpenters'  shop,  3  small  engine  repairing  dMVt  tiie  canteen 

Kriva  iMMrdt.   la  connection  with  the  construction  depart-     and  the  drawiug  ofiBce^  etc 


■Mimmiia  emMTKniT  ar  MaiinMaa  «  Wiua,  caatnuiisaAVir,  edmniiiatB. 


menl  are  imiit  Mnall  sbopt  for  MiverMnitlii.  blacltimititt  and  The  angdieertng  defiartmeat  on  Chrisilanthavn  it  aiao  np 

lockmiillu,  tlieee  depaitMciita  iiaving  tlieir  main  diopa  at  ihe  to  date,  owing  to  the  several  great  oewljr-ereeted  sliopa.  large 

eagnieering  department  on  Chriitianilwva.  At  tlie  yard's  pntehases  of  new  pieces  of  land,  newly-provided  modem 

northern  side  is  the  large  store  building,  and  at  the  toath  we  machine  tools^  enlatgements^  elc  Tlie  power  distribution  here 
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is  also  electrical  throuKhoul.  direcl-rurreni  mi>lors  heinx  n^ril. 

In  the  powi-r  station  are  insialUtl  two  virtifal  triple  ex- 
pansion englnrii  nf  about  4C0  horsepower,  anil  one  large  hnri- 
lontal  compound  tanclctn  tngir.e  of  about  jooo  horsepower 
(the  greatest  of  this  type  in  Scandinavia  and  from  the  com- 
pany's own  works),  all  coupled  to  direct-current  dynamos, 
giving  JiO  volts  for  power  and  1 10  volts  for  lighting.  The 
boilers  are:  one  Bal>cock  &  Wilcox  of  435  S4juare  feel  heating 
Mirface;  two  I.anca«.hire  boiler%  i>f  jiis  s<|uare  feet  each,  and 
three  other  Balicoik  &  Wilcox,  each  of  721  «|uare  feet  heat- 
ing surface;  all  with  mechanic-il  stokers  and  superheaters. 
The  working  pressure  Is  150  pounds.  There  is  also  installed 
an  air  compressor  of  about  150  horsepower.  On  rails  running 
between  all  d«|:artments  travel  two  steam  "juml>oes"  of  j  and 
7  tons  capacil).  and  one  locomotive  for  transport  of  boilers, 
scrap  and  heavy  work. 

The  new  and  fully  modem  engine  shop  is  divided  into  three 
bays;  the  main  bay  is  JJO  feet  in  length,  6?  feet  6  inches  in 
breadth  and  4J  feet  <>  inches  in  height.  One  side  hay  is  260 
feet  in  length.  51  feet  in  breadth  and  40  feet  in  height;  while 
the  other  side  bay  is  a^o  feet  by  st)  feet  and  23  feet  in  height, 
and  over  this  bay  is  installed  the  large  cream  separator  works 
in  two  stories,  each  about  16  feet  in  height.  In  the  engine 
shop  are  three  electric  overhead  cranes  of  jo.  jo  and  \l  tons 
lifting  power,  with  auxiliary  lifts.  The  machine  tools  are  all 
new  and  up  to  d.nte.  with  sefKiraie  electric  motors  and  of 
Knglish,  Gorman  and  .American  manufacture.  .'Xmong  others 
is  installed  a  large  turning  lathe  for  propeller  shafts,  driven 
by  a  --horsepower  motor— the  largest  lathe  in  Scandinavia. 
.\nother  lathe  is  i-ap.ibte  of  lurnmg  shafts  65  feet  in  length, 
etc.,  all  working  with  high-speed  steels. 

The  shops  are  wooden  pavexl  throughout,  and  dressing 
rooms  and  lavatories  arc  provided  for  the  lalwirers'  use.  The 
heating  is  through  hoi  air  (the  BufTalo  system),  4.(x».ooo 
cubic  feel  of  hot  air  being  delivereil  |K'r  hour:  the  exhaust 


sitam  from  presses  and  steam  hammers  is  used  for  this 
purpose. 

The  boiler  works  cn-ciipy  two  shops,  295  feet  in  length,  49 
feet  .?  inches  in  breadth  ami  42  feet  <j  inches  in  height,  and 
here  arc  arranged  two  overhead  electric  cranes  of  10  and  40 
tons  lifting  power,  also  with  auxiliary  lifts,  besides  two 
smaller  ones  for  3  and  5  tons.  The  shops  are  fitted  with 
hydraulic  riveting  engines  in  pits,  vertical  plate  rollers,  cold 
flanging  machines  and  several  tioring  and  planing  machines, 
etc.  .Msr).  there  is  installed  a  large  plate  oven  heated  by  gas. 
The  work  is  c.i|>able  of  delivering  all  kinds  of  boilers  up  to 
the  largest  sines  in  use. 

The  great  forge  shop  is  390  feet  by  51  feel  by  7i  feel  in 
height.  The  two  overhead  cranes  here  are  of  35  and  jo  ions 
capacity,  the  35-ton  crane  having  an  auxiliary  lift  of  5  ions 
capacity,  ami  several  other  sinall  cranes  are  installed.  There 
are  seven  <.lram  hammers  of  dilTerent  sizes  and  makes,  with 
the  accom|>anying  furnaces.  Three  gas  generators  supply  gas 
to  six  heating  furnaces  for  large  forge  pieces,  which  arc 
worked  out  by  means  of  two  hydraulic  presses  of  i,joo  and 
2.000  tons  pressure,  respectively.  There  is  in  addition  another 
hydraulic  press  of  800  tons  pressure,  with  separate  oike  fur- 
naces, and  a  6-lon  crane.  The  presses  are  all  of  (lerman 
make,  and  the  2,000-lon  press  has  just  been  installed.  The 
manufacture  of  shafts  and  heavy  forge  pieces  has,  through 
these  excelleni  IimiIs,  increase<l  10  about  3,000  tons  a  year  in 
igot),  against  f,Ol^o  in  l^Htgi  -X  great  deal  of  the  output  is 
expfirted  to  Scotland.  Hngland,  Norway,  Finland  and  Xorth 
Germany.  The  ingots  for  these  forgings  were  formerly  taken 
from  Germany,  hut  now  a  large  Martin  steel  works  is  under 
erection 

The  great  foundry  is  an  almost  new  building,  erected  in 
igoo,  of  .sieel  framework,  with  brick  tilling  (the  engine  shop 
also  is  partially  sieel  and  brick-builO.  The  building  is  280 
feel  in  length,  with  three  bays,  the  middle  bay  being  52  feel 
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electric  elevators  are  to  be  installed,  together  with  the  neces* 
sary  cranes  for  the  coal  and  scrap  from  liargc^.  In  the  shop 
will  also  be  arranged  an  overhead  electric  crane  of  35  ton* 
lifiinK  power,  with  an  auxiliary  lift.  The  work  is  intended 
only  to  deliver  ingots  for  forgin$!S  and  ca<>t  Kleel  pieces. 

In  the  Christianshavn  plant  arc  a  testing  house  for  Diesel 
motors,  a  model  joincrj-  with  roomy  storehouses,  stores  for 
cream  separators,  a  laboratory,  a  testing  dairy,  coppersmithy 
and  painters'  shop;  and  close  to  the  main  entrance  are 
situated  the  large  and  well-lighted  drawing  oflWcs  (for  alioul 
thirty  men)  and  the  several  managing  offices  for  both  yard 
and  engitie  department. 

.Among  the  several  prominent  works  done  by  the  firm  may 
lie  mentioned  the  Russian  imperial  steam  yacht  Standarl.  the 
Rusi>ian  cruiser  Bojarin  (lost  in  the  Russian-Japanese  war), 
together  with  several  large  cargo  and  pas>enger  steamers, 
and  the  whole  engineering  outfit  for  the  large  pumping 
stations  for  the  Copenhagen  drinking  water  supply,  and  for 
the  electric  power  and  light  centrals  of  Copenhagen,  Stock- 
holm, St.  Petersburg  and  Baku.  etc. 


THE  SHEAKINQ   STRENGTH  OF   RIVETED  SEAMS 
IN  SHELL  PLATING, 
ar  k.  e.  \*aav>n. 

In  the  design  of  vessels  of  certain  types  it  frequently  be- 
comes desirable  to  investigate  the  longitudinal  shearing  forces 
which  will  obtain  in  the  seams  of  the  shell  plating,  in  order 
to  be  certain  that  sufficient  strength  is  provided  in  the  riveted 
connect  i<  in.  The  exact  nature  of  these  longitudinal  or  hori- 
rontal  shearing  forces  is  not  always  clearly  appreciated.  The 
consideration  of  one  or  two  simple  examples  should,  how- 
ever, make  the  matter  clear. 

If  we  take  a  book  having  limp  covers,  or  a  pile  of  paper 
or  canis,  and  Ik-imI  it,  it  offer*  very  little  resi.itance,  and  we 
notice  ihitt  the  leaves  or  the  cards  slide  slightly  upon  each 
other.  This  is  because  each  leaf  retains  its  original  length: 
Ihere  nothing  to  make  the  leaves  on  one  side  compress  and 
those  on  the  other  side  stretch,  as  they  would  if  they  were 
well  glued  together,  and  so  each  leaf  bends  separ,ncly. 

Similarly,  if  we  take  four  or  live  boards,  and,  laying  them 


6  inches  broad  and  46  feet  high,  and  the  two  side  bays  33  feet 
9  inches  broad  by  ^6  feel  inches  high.  Here  travel  three 
overhead  cranes  of  20,  20  and  10  tons  lifting  capacity.  Three 
cupola  furnaces,  two  drying  hearths  and  several  casting  pits 
arc  arranged  for,  and  the  foundry  can  deliver  pieces  up  to  25 
tons.  .\  metal  foundry  is  also  located  here.  The  sand  blast- 
ing for  cleaning  takes  place  in  a  separate  house  close  to  the 
foundry. 

In  connection  with  this  iron  foundry  is  the  new  Siemens- 
Martin  plant  under  erection.  It  is  planned  for  a  yearly  output 
of  10,000  tons  and  the  shop,  built  of  steel  framework,  has  a 
ground  area  of  148  feet  by  72  feet  6  inches,  and  is  51  feet 
high.  The  shop  will  be  equipped  with  one  Martin  furnace  of 
Swedish  pattern  for  charges  of  20  tons,  with  four  generators 
producing  the  necessary  gases.  For  handling  the  raw  material, 
the  scrap  and  pig  iron,  a  6-ton  electric  molding  crane  and 
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oi)e  on  lop  of  another,  use  them  thus  as  a  beam  to  support  a 
load,  lii^  wiU  b«nd  caiwidcraUy  if  the  load  is  a  heavy  one. 
tf  wc  tar*  imda  •ame  poHai  laarka  on  the  edgea  of 
boarda  we  will  find  ifaat  iIkk  haa  bacn  a  aKght  sliding  of  tl» 
boardi  upon  wdi  other,  and  Uiat  this  sltding  it  gKalett 
n««r  the  ends.  We  can  prevent  the  sliding  by  spiking  the 
hoards  together.  If  we  put  in  only  one  or  two  spikes  wc  shall 
;.i  t  yin  vent  the  sliding,  lii-rai:--!-  the  \i  ir-il  ;ir"Ut:i|  rMcli  H]i:kf 
wili  crush,  or  perhaps,  if  v,e  h;iv<-  y\i<:>'.  wimiIi.:i  il-jwdi 
stead  of  spikes,  the  doweh  "  ill  t.n  :iV  .  Imt  il  «i  imt  iti  (  nouRh 
spikes  or  dowels  we  can  previriR  llif  hlidtiis  ai'.ugi  ilu  r,  and 
the  beam  will  not  b«ld  ttoder  the  load  nearly  as  much  »«  it 
did  before  the  spilcca  were  put  in.  The  tendency  for  the 
boards  to  slide  upon  each  other  will  be  Jnit  as  grcot  aa  before, 

S 


Now,  all  the  fibers  above  BB'  arc  in  tension,  but  tiliee  the 
bending  moment  at  S  is  greater  than  at  B'.  the  tension  on  any 
gifcii  fiber  is  greaier  ct  B  Hbm  at  Thus,  on  the  plane  AS 
there  is  a  total  pull  which  is  greater  Ihaa  tl»  pidl  oa  jW, 
and  were  dierc  nothing  to  treiist  it  the  whole  Mock  ABB'A' 
would  begin  to  move  to  the  left.  It  would  not  he  prevented 
from  moving  by  the  portion  of  the  beam  to  the  left,  nor  by 
the  portion  to  the  right,  for  a  precisely  siniil.nr  -iriilency 
I  xi*ts  for  these  portions  of  the  beam  to  move  ako  in  the 
».\i:k'  iliMvtion.  Ntolion  is,  however,  prevented  by  the  fact 
that  the  portion  below  I^B'  has  much  less  tendency  to  move, 
or  rather,  considering  the  entire  portion  below  BB'  to  the 
lower  edge  oi  the  beam,  has  an  exactly  equal  tendency  to 
move  in  the  opposite  direction,  and  the  ^Ihy  of  these  pof^ 


no.  1. 


but  it  will  be  taken  iii'  '  ■  'li  '  spike-  This  tendency  to  slide 
is  the  longitudinal  sheantiK  force,  ;ii'd  it  develops  a  shearing 
Stress  in  the  spiko.  If  the  Iicatn  had  betn  .i  .lolid  piece  of 
timber  instead  of  being  made  up  of  a  number  of  layers,  the 
longitudinal  shejir  would  still  have  existed,  but  it  would  have 
been  resitted  by  the  shearing  strength  of  the  timber  itself 
instead  of  by  the  spikes. 

It  will  be  seen  that  the  capability  of  the  spikes  to  resist  the 
theariiv  force  determines  whether  the  beam  will  act  as  a 
unit,  or  only  as  tercral  thin  hoards.  Before  we  spiked  the 
boards  together  the  beam  could  bend  by  bending  each  board 
independently;  after  we  put  the  spikes  in  ili'  '  .  ;,m  •  iilil  I  tiid 
only  by  strclchiiig  the  brards  on  one  siik-  ami  i.-iiitjressing 
those  -hi  I  titer.  It  is  evidi  nl,  ibeii,  that  if  a  complicated 
riveted  sirutlure  is  to  act  as  a  unit,  and  is  to  obey  the  laws 
upon  which  the  ordinary  formula;  for  the  strenglli  of  a  girder 
are  based,  and  which  Assume  that  the  stresses  and  the  con- 
aequent  Stretch  and  compression  of  the  material  arc  in  direct 
proportion  to  the  distattre  from  the  neutral  axis,  its  various 
parts  must  be  so  connected  tt^cdier  that  their  tendency  lo 
slide  upon  each  other  is  efficiently  rcnsted.  In  order  to 
piwride  for  resisiinK  the  tendency  to  slide,  we  must  Iniow 
how  great  that  tendency  is;  in  other  words,  we  must  know 
the  value  of  the  longitudinal  shearing  force. 

tEllITATmN  OF  Foem7T,A. 

r:iii-'rt.,'r,  for  examiil'',  tn.-  npfi-r  ■-\'\r  i  i  .1  '■■i-.-.ni  ul-.icli  is 
so  ludditl  as  to  pu!  ihi  l  iwcr  side  ;iiti  c  iii|ires>i(iii  .md  the 
tipper  side  ■.ii^i  11;  that  is,  it  i  tixnl  at  one  end  and 
loaded  at  the  other  (  Tig.  i).  Assume  that  we  wish  to  in- 
vestisale  the  forces  acting  on  the  plane  BB',  which  la  Some- 
what above  the  neutral  axis;  and  in  order  that  our  problem 
may  not  be  unduly  complicated  we  will  let  be  relatively 
very  short. 


tions  to  resist  thcr  tm  I  nrv  t.,  slide  upon  each  other  con- 
stitutes the  longitu  hiisl  sh<  :iriiig  strength  of  that  part  of  the 
beam  on  the  plane  BB'. 

It  is  necessary  here  to  avsume  acuaaintance  with  the  ele- 
mentaiy  formula  for  the  stress  in  a  i>eam: 
_  My 
p  ^  / 

where  p  Is  the  intensity  of  the  stress  in  any  fiber  distant  y 

from  the  neutral  axis.  M  is  the  bending  moment  on  the  betm 
ai  the  point  in  Question,  and  /  is  th<^  moment  of  inertia  of  the 
cross  section  of  the  beam. 

Now  to  determine  the  ii-holc  amounl  of  full  on  the  ptsriii-ii 
AB  of  the  beam,  wc  must  multiply  together  the  area  of  that 
p<jrtion  by  the  average  intensity  of  the  pull.  This  average 
intensity  will  be  the  same  as  the  intensity  of  the  pull  on  that 
liber  which  is  at  the  center  of  gravity  of  the  portion  we  are 
considering.  Wc  must  therefore  multiply  toRelher  the  ntnn> 
bcr  of  square  inches  in  the  portion  ABB  and  the  pull  per 
square  fndi  at  the  eealer  of  gravity  of  ABB, 

Now  let  y'  be  the  dlitance  fmu  the  center  of  gravity  of 
ABB  lo  the  neuinl  axk  and  let  a  be  the  am  of  ABB.  Then 
the  average  pull  per  square  inch  Is 

>as  , 

I 

and  the  whole  pull  on  ABB  is 

M  y'a 



I 

Likewise,  the  whole  pull  en  A'B'B'  it 

F  =  . 

1 
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The  difference  between  these  pattt,  or  the  lAoie  tbeering 
force  on  the  pbuK  BB"  (which  force  wc  will  call  F),  b 
Jiyo  if'y'a 
Jf  «  , 


Fa? 


I 


(M  -  JT). 


ItisiioirBH9Mtaiytolindd»vakwof  JIT.  CmsSder 
■crin  F%,  I.  We  eap  CM  dK  beam  ihraagh  at  ^'C.  and 
!«•▼«  lite  cendltiont  at  AC  wiaflcctcd,  provided  we  replace 

all  the  iiit'-rn^il  force*  adiiiK  on  wc  by  external  forces  of 
like  naiiirv  <inil  value.  We  have  on  A'C  a  direct  pull  above 
the  neutral  axlv  varying  in  intensity  from  .thing  at  the 
Dcutral  axis  to  a  inaxiinura  at  A',  and  this  wc  can  replace  by 


F  s>  Sd  

/ 

This  K'vi  s  tlie  whole  shearing  force  on  the  plane  HB'.  To 
fltl  the  Mcni  per  square  inch  wc  mu^t  divide  by  the  area 
atTi-cted.  which  h  b  X  d,  where  b  it  llM  breadth  of  the  beam 
at  the  point  in  question. 

Wt  observe  alsfl  that  the  quantity  y'  a  is  ihi  t  itua!  moment 
ol  that  piMtioD  of  the  croas  aeciion  of  the  beam  which  it  oiit< 
•Me  ol  the  piaiie  of  clicar  BB'.  Represectiag  y  o  then  by  m, 
and  dhiding  by  6  X  have  finally  for  shearing  atreaa 
per  iqaaie  inch  on  any  longitwlitml  plana  at  a  given  die- 
tnmoe  from  the  nentni  axla : 

mS 

/«   <4) 

/* 


an  external  force  or  a  >erie»  of  forces  actLog  in  the  direction 
of  the  beam.  In  like  manner  we  can  replace  the  compressive 

fiiri'r-,  !ir!c-.\  till'  .'iM^  1'.  iNtLfiml  forces  sho  actiiii;  in  tlic 
(lin-itirih  of  the  hiMin  Ij-.tn:  remains,  howtVLr,  tlit  vcnitul 
?hi  r.rin^'  !■  tco  ti  niiittp  t  >  make  the  portion  to  the  rifthi  of 
W  i  -lnU-  (1  iwnwartls.  Ibis  may  be  replaced  by  an  ei\ua\ 
extcrii.il  t'r.rcc,  which  we  will  call  5,  the  vertical  shear  on  the 
section,  i  hese  three  force*,  or  Ncric*  of  forces,  completely 
replace  all  those  actinK  on  the  plane  A'C  and  tbe  conditiont 
at  AC  will  therefore  be  unchanged. 

Now,  the  bending  mwuent  on  AC  anial  be  tlie  tttm  of  the 
momenu  of  tliew  foroei.  Tlie  momenta  of  the  pnlliiiB  foma 
above  the  aide,  and  of  the  compreiflve  fofee*  b^ow  tht  nicEii 
nust  be  die  lanM  at  aa  at  A'C,  ahase  theae  forces  act  hi 
the  direction  of  the  beam,  and  dieir  anm  is  M',  since  It  was- 
M'  that  they  rcpl a  l  I  If  ,1  be  the  dlabnce  between  and 
A'C,  the  moment  of  5  is  Sd. 

We  Itttc  theiefore,  for  the  bending  monient  at  AC, 
ki  =  M'  -  Sd. 


M  —  M'  =  Sd  (2) 

Thia  ii  tme  ao  lant  aa  d  is  a  oompaiatbidr  abort  dbMneat 
or  rather  «i  long  as  d  ii  not  too  great  for  the  foree  f  to  bo 
regarded  aa  practically  eonttattt.  Ptttdng  tlik  into  aq,nBtian 
(t)  we  ht«« 


which  Is  the  general  equation  for  longitndinal  ahaar  in  a 

beam,  and  may  be  stated  thus : 

To  find  the  intensity  of  the  longitudinal  shear  at  any  point 
in  the  croiis  vei-tion  nf  a  beam,  multiply  the  total  cross  shear 
on  the  sect!'  11  liy  tin  -■n'n.il  moment  of  that  portion  of  the 
section  which  ins  auusik-  ihe  point  in  question,  takinc  this 
moment  about  the  neutral  axis,  and  divide  by  the  pn  ^hi  1  i  f 
the  breadth  of  the  beam  at  the  point  in  question  and  the 
monient  of  inertia  of  the  whole  section. 

It  will  be  noticed  at  oticc  that  the  value  of  w  is  greatest  for 
Ihe  neutral  axis  itself,  and  tint,  oooseiiiicntljr,  for  any  beam 
the  kngitudinal  shear  it  giealett  at  tho  nentral  tadt,  fha 
oteeption  befaig  a  beam  whkh  ia  loeatly  very  tMn  at  tome 
point  not  very  far  from  the  neutral  axiti  in  whieh  caae  the 
maximum  shear  may  come  at  this  point 

In  the  derivation  of  these  equations  the  use  of  the  cilculus 
has  been  purposely  avoided  Tho«e  who  prefer  the  more 
t't,"i\  mrith.-ni  iii  vi"  tT,  ;i'inint  :i'<-  rtrferfedHo any of  tfac  ttand- 
■ir  l  works  on  appiifd  tnctlianii.*. 

.^m  iCATION  TO  SIlM-t  BIVETS. 

Ill  the  case  of  a  ship,  we  have  a  beam  veiy  similar  to  the 
one  used  as  an  iUattration  In  tlie  beginnhig  of  thb  paper. 
We  comidercd  there  a  beam  formed  of  severat  layers  of 
wood,  bdd  togetber  and  made  10  work  at  one  fay  apiicca;  and 
we  discovered  that  there  wat  a  ihcaring  streia  set  up  in  the 
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spikes.  W«  nwy  consider  tlie  ship  as  a  beam  wtieKiR  raeh 
straite  of  shell  pitting  eorrcspaada  to  one  of  tlie  layers  of 
wood  in  our  ilhistfation,  ami  it  will  be  s««n  at  once  that  the 
rivets  in  ihe  scan!s  ju  rform  the  same  funi  iii  ii  iin  il>v  siiikcv. 

Now  ihc  ^h(.-;iriiiK  f.Tcc  ;»s  ilf'lcnitituil  In  n|uatini  (41 
txisl*  lliTctiKliriivt  iIk-  it  M  .  liiin  <■(  ilu  ship.  Uiit  i>  rc- 
>i>tc(l  li>         ni;uiri:il  ;il  tin'  th;ii>  <  l»t  «  iK-rc,  ami  hiiRi- 

It  is  iH-,vs.ary  I..  iti\ « "liii-H)  llu     oidil !■  nis  ill  thf  >r;ini 

anil  (h(  -.:rv^'  Xi'  wlliil)  ihi  iui!s  aro  su'jjicttil 

in  (41.  ii  all  ihc  s.iliu*  nrt  si.  t;iktn  .-i^  (11  ^ivc 

the  result  in  Kniis  ni  -iK-nrini;  sirc?s  ikt  .sijuarc  inch,  wc  can 
replace  the  uriii  I'  \<\  tlv-  area  .1'  material  |>rr  inch  of  length 
which  is  tubjccicd  to  the  shear.  That  if 
a  =  area  of  one  rivet. 

and 

f<  =z  [filch  in  iikIks. 

a 

the  area  per  inch  ttf  kiigth  i!^    inr  each  row  of  rivets, 

f 

and  for  •  single  riveted  seam,  oliserving  that  the  resistance 
is  divided  between  the  two  sides  of  the  ship,  wc  have 

f  =     (5) 

a/a 

for  a  douUc  riveicd  sraiii, 

rn  5  f 

f  =   ■   (6) 

4/a 

for  a  treble  riveted  seam, 

•  in5^ 

/  «     (7) 

6;« 

and  ao  <kl 

Two  poimt  are  to  be  observed :  Firft,  these  fonnnfae  are 

♦  based  entirely  on  the  rivct«,  assuming  that  they  are  the  weak> 
est  part  of  the  joint,  and  if  the  plate  efficiency  is  Ics!  than 
the  rivet  efficiency  I  that  i>.  if  tin  htc  .,  if  the  plate  remaining 
hetwecn  the  h<iUs  for  the  rivcu  iu  tiic  outer  rows  is  less 
than  the  area  of  all  Ihe  rivets,  which  is  very  likely  tu  be  the 
case  for  a  treble  riveie<l  seam  I .  the  critical  stress  wiil  be 
that  in  the  plate,  not  that  in  the  ri>ets.  and  its  value  tan  be 
ohiatncd  from  the  formula  by  increasing  /  in  the  ratio  of  the 
plate  area  lo  Ihe  rivet  area,  or  by  snhitituling 

in  the  formula  (5).  where  /  is  the  tliickiic:>s  ut  ilie  plating  in 
inches  and  (/  is  the  diameter  of  the  rivet.  Secondly,  no  ac- 
count is  taken  i>f  any  lonKiludinal  bulkheads  which  may 
bear  a  portion  of  the  shear;  their  effert  is  belt,  r  o' ta:ned  by 
carefully  studying  the  particular  conditions,  and  niodifyins 
the  calcniations  accordingly,  than  by  any  attempt  to  itKlodr 
such  complications  in  the  general  formnla,  especially  as  the 
preacnee  of  such  bvUdieads  generally  removes  all  doubt  as 
to  fhe  strength  of  the  shell  riveting,  and  renders  any  eatcu1a< 
tieit  timwccssary. 

[n  applyiiiK  Ihe  fi>rmiila.  it  niu'^t  be  iibscrved  that  the 
inornenl  of  inerlia  :in<l  ihe  >latieal  moment  are  not  those  for 
the  midship  MClioii  n^ed  in  the  ordinary  strcnf;th  calcnlaiion, 
1<ut  must  be  fount!  for  the  s.rlioii  of  the  vessel  whiih  comes 
at  the  point  of  iriaxiinttiii  shear  There  are  always  two  such 
points,  .ind  thi  v  ii.nie  not  far  frojn  the  HUartcr  length  of  the 
vessel  from  e.icli  end.  A  glance  at  Fig,  t  will  show  this. 
In  this  hj^iire  arc  shown  the  weight  and  buoyant  curves  for 
a  vessel,  and  the  corresponding  shearing  force  curve,  the 
Of^Httea  of  which  represent  the  difference  between  the 
weii^t  and  bnoyaticy  from  point  to  pdnt.  The  mtkima  occur 
at  S  and  S",  and  these  are  Hie  values  to  he  used  m  the  equa- 


tion, the  moment  of  inerisa  and  the  statical  moment  of  the 
vesseTs  cross  section  being  calculated  for  these  points. 

As  the  amount  of  the  vertical  shearing  forces  have  generally 
iieen  computed  incidentally  to  the  standard  strength  cakala- 
tion,  the  curve  of  shearing  forces  i<  available.  The  addiliona! 
lalior  necessary  to  hnd  the  lonK>ti'd::ial  shear  eonsi.sts.  thcre- 
ii're  in  makiii«  the  inertia  calculation  lor  the  section  where 
the  ma.Ninuini  -hear  occnrs  In  many  cases,  hosvi  ;i  r  .,  :.,irly 
c).ise  appro\imatii4i  can  l>e  h.Td  without  lalculatiiig  this  sec- 
11.  In  lakmn  advantuKe  of  the  inerlia  calculation  for  the 
midship  section,  which  has  presuniablj  been  made  for  the 
standard  MrcriRth  calculaltun.  I'roM.kd  the  general  structure 
of  Ihe  vessel  does  not  change  materially  in  type  between  the 
midship  section  and  the  point  of  maximum  ahear,  tbc  ratio 
of  the  statical  momcm  lo  the  moment  of  inertia  will  remain 

m 

practically  consunt.  The  value  of  —  can  therefore  be  oh- 

/ 

tained  from  the  midship  section,  ar<l  used  in  e<iualions  (5), 
(61  and  17)  for  an  approximate  result.  Of  cuurM.  if  this 
ap|>ro\inialion  shons  the  rivetiuK  to  be  in  a  critical  condition 
the  exact  ineihod  shoiibl  be  resorted  to 

.\s  regards  the  siaiieal  moment  to  be  used,  it  will  be  re* 
membcrcd  that  in  making  nn  inertia  calculation  it  i<  necesiaiy 
to  calculate  the  si,itiral  nionieni  of  all  the  iiciils  .tliove  afl 

assumed  axis,  ami  also  the  siaiical  moment  of  all  the  items 
below  that  axis,  and  to  find  the  location  of  tiie  true  axis 
by  making  these  two  moments  equal,  in  order  that  the  axis 
may  pass  tlirangh  the  center  of  gravity.  It  is  one  of  these 
two  equal  moments  which  is  to  be  used  in  our  formula.  If 
the  seam  we  are  investiKaiing  docs  not  cuittc  right  at  the 
neutral  axis,  the  moment  of  the  intervening  material  is,  of 
course,  to  be  subtracted. 

Some  caution  is  nwessary  .vitli  i.  t.  n  r  re  to  the  units  used. 
The  equations  have  lietn  based  ujKin  the  assumption  that  all 
the  measurements  have  been  in  inches.  In  the  inertia  calcula- 
tion, however,  it  is  customary  lo  measure  the  areas  in  square 
inches  and  the  lever  artiu  in  feet,  so  that  the  statical  moment 
is  obtained  in  terms  of  square  inches  times  feel,  and  the 
moment  of  inerlia  in  terms  of  iqtiarc  hicbcs  times  feet 
squared.  If  this  practice  ia  fdkwed  the  values  of  the 
statical  moment  and  the  moment  of  inertia  mutt  be  multiplied 
by  13  and  144,  respectivdy.  in  order  that  they  may  be  in  terms 
of  ttichei  only.    The  same  thinR  may  oliviously  be  accom* 

m 

plishcd  by  dividing  tin.  ■.;ilin     f           by  12. 

/ 

If  the  calculati<ins  imlidtc  that  the  riveting  is  deficient, 
the  i|iM  -ti  n  r;r>cs  .is  to  bow  the  weakness  may  be  remedied. 
The  first  thought  is  to  add  another  row  of  rivets.  It  was 
mentioned  above,  however,  thai  the  plate  may  in  some  cases 
be  weaker  than  the  rivets,  in  which  case  merely  to  add  to  the 
number  of  rivets  would  not  increase  tJie  SirCSICdt  of  die  joint. 
Or.  ihe  relative  strength  of  the  punched-oot  plate  and  the 
rivets  may  be  such  that,  while  the  plate  ia  slightly  stronger 
than  Ihe  rivets,  the  addition  of  another  row  of  rivets  would 
mahe  the  rivets  much  stronger  than  the  plate,  and  the  advan- 
tage of  the  added  rivets  would  lie  largely,  if  not  altogelher, 
lost,  Tn  either  CR«e.  it  is  necessary  to  find  some  other  means 
of  stn  iiKthening  the  joint. 

Since  vsatertiKlit  spacing  of  rivets  mii«t  f  t  ins.intaine<l 
along  the  calking  edKe,  there  arc  tw  im  ;li  .  ^  .-h  u  to  use. 
We  can  retain  the  lapped  joint  and  fit  a  supplementary  strap 
on  the  inside,  or  we  can  make  the  joint  flush,  with  a  regular 
.s«am  strap  nn  the  inside.  Hither  of  these  methods  allom 
US  to  space  the  outer  rivets  in  the  strap  widely,  and  SO  maiU' 

tain  Ihe  plate  ciiiciency.  If  ihe  Huih  scam  is  adopted,  car* 
must  be  taken  to  rndte  die  semn  strap  thick  cmmg K  since  lis 
strength  will  be  diat  of  the  net  area  tbreugih  the  mlen^ 
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spaci.-d  rivets.  Of  course,  neither  expedient  has  to  be  em- 
ployed throuphmit  the  entire  Icnffth  of  the  vessel,  but  only 
for  such  a  distance  a>  the  magnitude  of  the  shearing  forces 
renders  necessarv. 


fortablc  lounges  and  sofas,  etc.  One  of  the  niches  contains  a 
lire-place;  the  others  are  furnished  with  IkioW  stands,  club 
chairs,  rockers,  etc.  By  this  arrangement  the  hall  is  neither 
exclusively  a  ladies'  room  nor  only  for  gentlemen,  but  a  social 


IHH  MiTIHl'!.!  JlillAL   UAl.L  OS    tU«  rOHCOVAlKX 


New  a«rinmn-BuiU  Steamen  for  Brazil. 

FY  A.  1.  •Kl'XHU. 

About  a  year  ago  the  I  Iamburg-.\merican  Co.  considerably 
improved  its  service  tn  La  PHta  cotmtries  by  installing  the 
luxurious  and  fast  biiats  Kiinig  Fricdnch  .-tugust  and  Kouig 
ll'ilhclm  II.  .\  further  development  is  taking  place  this  year, 
with  two  new  ships,  the  Corcovado  and  Vfiiranga,  of  which  the 
former  was  ready  for  service  in  March,  the  other  in  July. 
These  vessels  surpass  all  others  engaged  in  the  Braziluin 
service,  both  as  regards  size  and  luxurious  vc|uipment  of  the 
passenger  rooms.  Each  has  a  capacity  of  jfioo  gross  register 
tons. 

In  both  ships  the  experiences  made  on  tropical  cruises  have 
been  carefully  utilized,  so  tlvit  they  are  specially  adapted  to 
the  requirements  in  those  zones.  The  cabins  are  very  roomy 
and  airy,  arc  located  in  the  high  deck  structures,  well  venti- 
lated and  furnished.  .Ml  have  their  windows  outside,  tliere 
being  no  inner  cabins  on  these  boats.  .-V  novelty  for  the  Brazil 
service  is  the  large  number  of  one-bed  rooms.  There  arc  also 
cabins-dc-luxc,  consisting  of  parlor,  sleeping  room  and  bath. 
Each  vessel  has  accommodations  for  about  one  hundred  first 
class  passengers.  ,\ll  staterooms  are  equipped  with  electric 
light,  and  many  with  telephones.  White  has  been  chosen  as 
color  for  walls,  ceilings,  etc.  This  applies  also  to  the  general 
rooms. 

The  dining  saloon  is  specially  worth  mentioning.  It  eon- 
tains  tables  for  five  to  eight  persons,  which  shows  again  (he 
tendency  of  German  companies  to  al)olish  the  table  dliote 
system.  Rxccllent  taste  is  shown  in  the  arranging  of  colors  of 
the  furniture,  carpets,  curtains,  etc..  matching  the  brigljt  gold 
and  white  of  the  ceiling  .ind  walls. 

Each  vessel  possesses  a  large  hall,  located  on  the  promenade- 
deck,  a  room  with  eight  comers  and  four  niches.  It  is  deco- 
rated in  Roman  style.  .Vb-iindance  of  light  is  furnished  by  six 
broad  windows  and  the  skylight ;  the  latter  contains  colored 
glass  panes  which  represent  four  beautiful  Brazilian  land- 
scapes.   In  the  center  are  writing  tables,  a  large  piaho,  com> 


hall  for  both.  It  will  be  much  occupied  when  rain  or  iimisiial 
heat  makes  the  decks  unpleasant. 

A  smoking  saloon  is  also  provided,  funiished  and  decorated 
in  Flemish  style.  It  has  dark  oak  squares  in  the  walls  and 
floor,  and  is  decorated  with  Delft  paintings  representing  va- 
rious spori.s.  ,'\utique  leather  chairs  and  sofas  constitute  its 
furniture.  Each  boat  contains  a  children's  room,  equipped 
with  pretty  oak  furniture;  this  serves  as  dining  and  playroom 
for  the  little  ones. 
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Stairways,  corridors,  decks,  etc..  .ire  very  roomy  and  airy  to 
render  the  stay  on  board  pleasant,  even  in  those  very  hot  zones. 
The  Corcoi-ado  has  in  the  stairway  vestibule  a  large  painting 
representing  the  high  mountain  Corcovado,  near  Rio  de 
Janeiro. 

Each  vessel  has  accommodation  for  about  I,2<»  steerage 
passengers. 


diagonal  .ViV.  Their  distance*  from  the  middle  of  the  rect- 
angle, being  in  inverw;  proportion  to  the  areas  of  the  part  in 
question,  can  also  be  readily  determined. 

Referring  again  to  Fig.  2.  the  centers  of  the  immersed  part* 
of  the  rectangle  at  the  different  inclinations  may  now  be 
fotmd  by  simple  methods  which  need  not  be  here  elaborated. 
The  line  .Y.Yi.Y,  in  Fig.  3  is  the  locus  of  these. 


TUB  nUT  CABtM  ■MOKINO  lOOU  OK  THE  ILAZILIAX  SIC^^USMir  COtCDVADO^ 


NOTES  ON  NAVAL  SCIENCE  TOPICS. 

IT  A>7ltLtl  I.  LluncLU 
STABILITY. 

Much  has  been  written  witliin  the  last  thirty  years  about 
stability,  and  many  methods  h»sc  \wen  put  forward  for  de- 
lerniiniiiR  the  riKhting  moments  of  vessels  inclined  to  dif- 
ferent angles  under  given  conditions  of  wind,  weather,  and 
loading.  There  is  a  general  tendency,  however,  to  avoid  the 
subject,  first,  because  the  methods  for  dealing  with  it  entail 
time  and  labor,  and,  secondly,  because  clear  ideas  as  to  the 
degree  of  righting  tendency  necessary  for  a  vessel  under  the 
various  conditions  of  her  service  have  yet  to  be  formed  and 
embodied  in  rules  for  general  guidance.  A?  a  rapid  method 
of  approximately  determining  the  stability  of  vessels  of  full 
form,  the  following  may  be  proposed ; 

The  conditions  in  such  a  vessel  are  approximately  the  same 
as  thos«  of  an  ei4nivaK'iit  rectangular  block,  such  as  that 
shown  in  section  in  Fig.  i.  The  curve  of  levers  of  the  latter 
may  be  quickly  obtained  as  follows: 

.'\ssumc  a  loadlinc  .-{H  ( Kig  2>  and  incline  the  rectangle 
until  the  surface  of  the  water  successively  assumes  the  po- 
sitions CD,  EF ,  Gil.  and  !K  with  reference  to  it.  With  the 
exceptions  of  those  at  EF ,  the  points  in  which  these  position 
lines  cut  the  outlines  of  the  figure  may  at  once  be  determined. 
In  regard  to  EF,  if  the  rectangle  MB  be  a  times  MS,  and 
ME       ME  ME 

 =  ,  then  =  V2ij 

MO      MD  MG 

and  the  centers  of  the  figures  MEF  and  EGSDF  lie  on  the 


J 


no.  1. 


\Vc  may  now  assume  the  side  SD  to  be  produced  upwards, 
so  that  the  line  Gfl  would,  at  the  same  inclination  and  for  the 
same  immersed  area,  take  up  the  position  Cr//i.  For  this  con- 
dition of  things  the  new  center  is  at  and  a  further  center 
)'<  may  be  obtained,  say  fur  a  triangle  FQS  of  the  same  area, 
but  of  twice  the  height  of  IftUtX.  .\  new  locus.  di\-<rging 
from  the  old  one.  may  now  be  drawn  through  the  points 
y,  >'«.  )'.,  which  would  satisfy  ihe  ciniditiou  of  the  vessel's 
having  erections  of  unlniunded  hciyclit  CNlending  all  fore  and 
aft.  .'Vs  a  matter  of  faci  the  erections  will  tx  of  a  certain 
limited  ht-iglit.  and  will  extend  over  a  portion  only  of  the 
letig'-h. 


47t 


no.  t. 

A  toctis  XZZ,,  in  .1  (Kisttinn  iiKerinediate  l)fiwrfn  ihose  of 
A'A'iA'»  and  Xi'V,,  may  now  he  skcdied  in,  as  ".liown  by  the 
dottffJ  line  in  the  fi({urc,  ami,  ti  iitcfssary,  chet'kfd  and  cor- 
rt-vUil  \r.  ;ii  ■  irrlavAi;  with  the  real  heights  ami  1  i:'>;.riMl;i-..\l 
dtstrtbiition  ot  the  erections,  whereby  the  latter  may  be  taken 
ai  having  the  breadth  of  the  rectangular  section  and  their  own 
actual  longitudinal  positiom.  Tbia  oorrectioini  tbou^  not  a 
very  difficult  eat,  foma  tiia  moat  troubleMme  part  of  the 
netangular  method. 

Fjf.  4  dMMn  a  curve  of  kvm  ncaanred  fxnm  Fig.  3  on  the 
aHUiii|>ti«i  that  the  center  of  grnvitx  ^  the  veiaei  coinddca 
widi  her  center  of  Iwoyanry  when  (he  is  n|»i{cht 

The  probable  position  of  the  actual  center  of  gravil'  may.  in 
the  meantitnc,  have  been  assumed  or  approximately  deter- 
nijnni.  sn;.  Iv  tlit-  nu-tli.n1  -kt-trhed  in  the  Augn«  <X907) 
fv.init'cr  'if  •.lu-  j.jLiiii.i:  AsNiirni-  -hat  it  take*  the  position  G, 
in  Fig  3.  Siari-  the  liriKlii-'-  ni  \'::r  Center*  of  gravity  above, 
or  tJicir  (:f;;tli'.  ':,c\v,w,  ijjc  met^center  become  direct  lever- 
ages at  nn  iiiciinnt'fn  of  go  degrees,  the  height  CG  may  be 
set  down  from  the  90  degrees  spot  of  the  lever  ettr\'e  in  Fig,  5. 

Now  the  curve  of  levers  (or  dtCfation  of  levers),  due  to 
an  alteration  in  the  fadght  of  the  center  of  gnvity  of  a  tcskI. 


is  simply  a  curve  of  sines.  1  he  lever  for  an  inclination  oS  .jft 
degrees  is,  for  instnnrc,  equal  to  CG  sin  .10  degrees,  or  CG  X 
'v.  and  a  distance  of  Vj  CC  ni.iy  then  at  once  be  set  down 
fn»>n  the  origittal  lever  curve  .it  the  station  for  30  degrees.  A 
curve  of  sinc^  nny,  in  f.ict.  Itc  quickly  set  ofl  from  the  Original 
curve,  and  the  new  line  will  be  the  curve  of  levers  COrrea- 
ponding  twiih  the  <#  positioa  of  the  center  of  gravitr.  In 
similar  manner,  additional  letcr  evrm  may  readily  be  dn«m 
corresponding  with  other  positions  of  th^  center  of  gravity, 
and  the  designer  will  be  In  a  position  to  judge  fairly  enough 
as  to  the  statnlity  charactertsties  pertaining  to  hia  praposcd 
mcHfcl. 

For  sketching  out  curves  for  different  positions  of  the 
center  of  gravity,  it  is  CMivenicut  tu  remember  the  followiitg 
approximate  figwcs: 

Sin  tH'  =o.is  Sfai  4S*    s  071 

*  =  on  "  64«'  =  ttp 

••    y,o'     =  05  "   90°     =  i.o 

The  characteristics  of  the  lever  curves  of  vessels  of  finer 
.form  will  be  less  like  tho%e  of  their  ci|'tiva1ent  rectangles,  but  a 
little  experience  with  die  meiliod.  on  the  part  of  the  designer, 
wilt  enable  him  to  sketch  in  the  necessary  OMmcttons^  An 
example  of  (his,  for  a  fine-lined  sailing  vaaiel,  it  given  to 
Fig.  s.  whidi  shows  lever  anvfs  far  CM  heights  of  o  and  j 
feel;  rctpactireiy.  The  displacement  of  the  vessel  wa»  3,100 


na.  a. 


OM  ««i»na.* 
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tons,  and  her  blcxh  Mcflkirni  0.66.  The  lull  lino  are  ob- 
tained by  the  ordinnry  iiK'tliiMK,  :iinl  ihe  dotted  ones  by  the 
rcctangutar  one  i  iyyv  ilt^cnlKi)  I  hi-  principal  differeiKt>  are 
that  dnc  lo  the  ttnnhli.'  hoini-  nf  the  vessel's  side,  which  .ict* 
in  l<iwerin((  tht  curse  l>il»etii  the  inclinations  of  dt'grccs 
ami  f'5  <lcKr<  <  aiul  that  cansed  by  the  (Ii>tribMi(MI  tOWird!< 
the  deck  of  the  displaciiiient  <•(  the  tine  end*. 

For  rmtny  purpows  the  approximate  ctirve»  would  Sllflke 
wilboat  correction,  even  for  this  rather  extreme  <-a<*,  while 
for  vessels  of  bon-likc  form,  with  nearly  vertical  side*,  the 
diff^mn  are  very  much  louilcr.  If,  for  inMwi<«,  middle 
bod!y  of  the  above  vessel  were  inereaied  in  length  until  ber 
block  coeflkiciti  Wcai-.ie  about  08,  the  differences  between  the 
lever  curves  sis  Kiven  by  the  two  methods  miBht  be  one-third 
uf  llKi«e  shi)wn  in  (he  (iRUre, 

The  tiufstion  aN  10  how  ninch  sinbiliiy  a  vessel  ought  to 
have  must  be  answevt  l  .  .niiri,'  t  1  I'l  r  .-lin-  iiiiil  -tTvice.  As 
mentioned  in  llic  Aiigii!.!  uuinlicr.  llie  ui/  luigiu  required  fur 
a  sailing  vessel  has  been  put  at  from  3  feet  to  .1  feet  6  inches 
for  all  classes  oi  sailing  v«»»els,  Provitied  the  proportion  of 
breadth  to  draft,  or  of  area  of  load  walerline  to  displacement. 


lies  withhi  ardinary  Units,  tbia  height  ie  appronimately  cor- 
rect. In  the  case  of  vessels  th.it  are  broad  in  relation  to  their 
depth,  it  is  necessary  to  increase  the  GXf  beight,  because  the 
righting  lever*,  ihofgh  relatively  large  at  the  smaller  angles 
of  heel,  »Tf  relatively  uninlt  at  the  larjier  one*.  Thi?  •slate  of 
thinf/s  may  l  i  CMinf  d.nit  >  riui"  in  tw  «av>:  A  lull  in  the 
w  iivj.  Iip1Ii>sW'iI  bi.  «<|i]:ill.  \\  biif  a  \-»>^cI  is  >.iiliiii:.  tiia\  can*-'' 
licr  Id  capsi/e;  fr>r  wh;'.e  -lie  :^  .ipii.in-iiily  stanilinx  tip  wi  ll  t' < 
;Iie  Mfady  iiicliiiiiii;  fi.iie  .ipp!ie:l  in  her  vhe  iiuiy  h:i\f 

a  comparatively  sninll  n-iTM-  rii^htiiiK  iiKim.iU  \/:;iTi. 
the  h;ive  inucti  iimrc  puwcr  over  a  vf-^el  «lien  her  pro- 

ponii  n  "f  ,ii  ;>|],  bre.idih  IS  small  than  when  it  h  large;  and, 
should  she  rm-et  with  waves  of  a  period  equal  to  ber  own,  as 
is  always  pojisibk.  »he  mity  roll  Up  to  daiigerons  angles  in  a 
very  short  time.  That  this  mitsl  be  so  will  be  clear  when  it 
is  reraembertd  that  the  tntoence  of  the  waves  increases  with 
the  square  of  the  breadth,  while,  within  ordinary  limits,  the 
inertia  of  the  vessel  varies  npproxinvitely  with  the  pnnliict 
of  lu-i  bii  addi  t>v  luT  dvpth. 

.\  \<  -i^<l  Hi  lliis  kind  should  h  ive  a  ctirve  <if  K  ver-  which 
t-i:t>  the  b:i-.e-liiie  it  !ii>l  ;e«s  than  ali'.ut  <■<}  de>;ri.>  Slie 
will,  under  these  e  Jiiilnn.ii^.  lie  uncniuf"rl.i(>lc.  but  omiurt 
mii-^t  within  re.isnnable  liiiiit>  be  t-acniiccd  to  sntetv  The 
height  of  lhi>  ctrntcr  of  i^rnviiy  U,  which  must  be  aimed  at  in 
the  distribution  ofothe  weights  of  tbe  veititel,  may  be  fonnd  as 

folViw*  ; 

\^Miitii::K  ilic  curvc  of  levers  for  eero  CM  hetght  to  have 
beeit  obtained,  say  by  the  approximate  method  described,  the 
distance  below  Ihe  baic*line  of  a  poim  in  the  curve  at  60 
degrees,  divided  by  the  sine  of  this  aitgle,  will  give  the  CM 


height  required,  and  this,  moltiplted  by  lh«  sine  of  aiqr  angle 

between  u  degrees  and  90  degrees,  will  give  WR  oUtH  for  llie 

new  ctirve  The  latter  citrve  niiiM  lif  set  off  from  the  old  one. 
and.  of  onirse.  c^lts  the  base-hiie  at  to  degrees,  as  required, 

For  a  cargo  steamer  the  prnblem  is  .i  different  one.  .Ap- 
proximately conviani  inclining  forces,  such  as  that  of  the  wind 
iMi  the  sails,  are  here  of  small  acc  'Unt.  The  all-imii>rlant 
oiiKhtioiis  are  thai  the  vessel  should  stand  upright  in  >m<ioth 
w.'iter  under  all  conditions  of  loading.  ;;nd  thai  she  be  safe 
against  being  rolled  over  in  a  seaway 

As  regards  the  Arst  of  these,  the  ve$»el  »itould,  under  ordi- 
nary conditions,  have  positive  levers  cp  to  inclinations  of 
about  te  degrees.  In  the  most  unfavorable  sute  of  her 
bunbert.  and  with  the  langcst  amount  of  f  ice  water  in  bilge* 
and  double  bottom  that  is  GMy  lo  gtt  there  oa  imiee.  she 
must  have  a  CM  height  of  at  least  6  inches.  In  vessels  in 
«  .i  !■  idth  is  large  in  proportijin  to  depth,  a  range  of  posi- 
tut  -t.»liiiity  up  to  to  degrees  may  not  bf  attainable  without 
the  accompaniment  of  excessive  sip.biliiy  at  the  •tnxall  angles. 
In  si:cb  cases  the  raitgc  oiay  have  to  be  reduced,  but  the  special 
circumstances  ahonld  then  be  duly  weighed. 


so' 


In  small  vessels  it  wonM  be  well  lo  provide  for  a  CM  of 
about  12  to  15  inches,  since  thoy  are  at  any  ttnw  Kable  to  meet 
with  wave«  of  the  same  peiriod  as  their  own,  which  may  set 

up  excessive  ri-l'iilif  Very  large  vess.K  with  small  (».U 
height  wi"l  prob.dilv  have  longer  periods  <il  rcdltng  than  the 
perii'ils  of  any  «a\rs  cliey  are  likely  to  eiicorntcr. 

I.ow  ij  '/  h<  iKh;>^.  -.ucli  as  those  n-.entione<i.  m  ikc  for  stcadi- 
iic-^  and  oiiiifort  .it  ^ea.  but  the  vc-»els  in  which  they  occur 
llm^t  iit  illier  g.'t  iiiM  collisitm  i-.or  beci'tnc  le  iky,  and  their 
c.iiii.niis  tiiii-t  ii'ii  itlimin  to  run  up  bnwd  water  ballast  tanks 
I.  irKer  (,  U  h<  i>;hts  insure  greater  ^allty:  hut.  ader  all.  such 
sjitety  is  tuil)  a  matter  of  degree,  and  the  seagoing  oindition 
of  a  vcskI  is  siropiy  a  balance  oi  dangers  and  advantages. 
Xcither  absolnie  safely  nor  absolute  comfort  is'  as  yet  at- 
tainable. 

Increased  atleniion  is  beginnhig  to  be  given  to  methods  for 
the  prevemton  of  rolling,  and  it  scem«  itot  unlikely  that  one  or 
other  of  these  may  ^oon  brinsi  «ncee«s  in  a  commerci.tl  a«  well 
as  111  .111  vii!,:iiieeri!ii;  sen->c.  .Meaiiwliile  the  excessive  rolling 
ih.'.i  re-i:Its  uhiii  tlie  period  of  tlir  w.-i\c^  synchronizes  with 
that  of  till  vi  -sil  ill  ly  li  ■iiilii;.itcd.  i  ilht  r  by  a  change  <ii  the 
latttr  s  course  or  bv  the  expedieiv.  of  partly  filling  or  partly 
eiiipty.rig  a  bro.id  water  ballu'^t  tank.  .M.meuvcriiig  with  the 
water  ballast  tanks  at  -sea  in  tiiis  way  nn\.  however,  prove  a 
dangerotis  CKperimcnt,  and  it  h  one  th:a  should  l>c  resorted 
to  only  in  cai^cs  of  cmergeKy,  and  by  men  who  are  alive  to 
its  possible  effects. 

A  small  qnanthy  of  water  introduced  into  a  tank  or  bilfe.  or 
a  small  qiiantii>-  pumped  out  of  a  full  lank,  may  niflioe  to  pro- 
dnce  a  fluid  surface  that  does  not  regularly  accompany  the 
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motions  of  the  ves«cl.  Her  (icriod  at  once  becomes  altered, 
and,  synchronism  bring  tluis  dolroyet],  her  rolling  inclinations 
will  hv  nutili rated.  Kt:t  it  is  a  wt'll-known  rule  th.1t  water 
ballast  larks  should  neither  be  Jillcd  ni>r  emptied  at  «ea,  and 
to  do  so  in  the  case  of  a  tender  vessel  is.  indeed,  likely  to 
prove  disastrous.  In  a  vessel  of  large  stability,  however,  eom- 
mandcd  by  a  man  who  knows  wli:it  he  is  about,  the  oprration 
above  described  might  sometimes  be  resorted  to  with  ad- 
vantage. 

Assnmiiig  perfect  synchronism  of  periods,  a  vessel  will  heel 
further  over  with  each  successive  wave,  until  either  she  cap- 
sizes or  some  new  influence  intervenes  to  alter  her  period. 
An  influence  of  this  kind  comes  into  play  when  her  gimwalc 
becomes  submerged  and  water  gets  on  deck.  'I'he  rolling 
motion  is  thus  damped  for  awhile,  and  then  gradually  in- 


ports;  but,  when  these  have  the  largest  area  possible,  the  time 
required  to  drain  the  well  is  very  considerable,  even  if  a  second 
wave  does  not  replenish  the  supply. 

The  perfection,  which  may  now  be  liope<l  for,  of  some  de- 
vice for  preventing  or  damping  rolling,  will  shelve  some  of  the 
most  awkward  problem^  of  >tal)ility.  .\part  from  the  question 
of  passengers"  comfort,  vessels  provided  with  such  devices  will 
be  less  siniineil  in  a  seaw.iy,  and  less  dependent  upon  wind 
and  weather,  and  the  safely  of  their  crews  will  be  promoted 
in  a  high  degree.  Whatever  the  device  adopted,  it  will  co.st 
a  certain  amount  of  money  and  take  up  some  *pace  and  weight, 
but  it  is  highly  probable  that  these  disatlvantages  will  be  more 
than  counterbalanced  by  re<1iictions  in  coal  bills,  increase  of 
speed  in  rough  weather,  and  comparative  absence  of  wear  and 
tear  in  the  structure. 


•ACK  vi«»  or  rirr  u  «ik  iki-.ixc  of  iiii:  jioit«i:  mace,   nmwisc  cnsicEnira  akd  aii  ahiii  cikvlahho  ri-«irj. 


creases  until  ihe,  next  dip  takes  place.  Hut  such  a  shipping  of 
water  may  in  itself  be  highly  ilnngeroi;'.,  an<l  is  in  all  crises 
objectionable. 

.'\  danger  that  is  not  always  rtt-ogni/eil  lies  in  the  wells  of 
quarterdeck  'steamers,  .ind  in  similar  catch-waicr  spaces  on 
vessels  of  other  types,  .\ssumc  thru  a  wave  has  tilled  the  well 
to  such  a  height  that  the  water  is  free  to  preserve  ."ui  approxi* 
mately  level  surface  while  the  ves'H.-l  rolN,  The  elTict  of  this 
i»  nn>re  than  e«|uivalenl  to  that  <if  the  uf  a  piece  of  the 
pl.ine  of  tlot  tiiiin  of  like  shatK-  and  ^i?e,  sin«.  the  center  of 
gravity  is  at  the  same  time  rai-e:l.  The  ht-iKht  of  tin-  meta- 
center  al»ve  the  center  of  buoyancy  being  tH|nal  to 
Moment  of  inertia  of  waterplane 


Displacement  of  vessel 
it  will  be  seen  that  the  loss  may  be  a  heavy  one.    It  will  per- 
haps be  urged  that  the  water  runs  off  through  the  freeing 


The  Stcamthip  Vor»e  Prince. 

Tbere  was  launched  on  S<|>t  10,  umj.  from  the  yard  of 
Palmer  s  Shipbuilding  &  Ir<>n  C'>ni|i.my.  Ltd..  Jarrow,  a  hand- 
somely modeled  steel  screw  steamer  of  the  following  dimen- 
sions: 

length  between  perpendiculars  4J0 /cet 

Ureadth  molded   S4 'eel 

Depth  molded   31  feet  I  inch 

The  vessel  has  been  built  of  steel,  with  the  usual  parts  of 
iron,  to  the  highct  class  in  Lloyd's  Register  ;  she  is  of  the 
three-deck  tyiH-,  having  a  continuous  shelter  deck  all  fore  and 
aft.  The  main,  u|>]>er  and  shelter  decks  are  of  steel  all  fore 
and  aft,  the  Kilter  being  woi>d  sheathed.  Accommodation  is 
fitted  in  steel  deckhouses  on  the  shelter  deck  amidships  for 
captain,  officers  and  lwi-nt\-four  first  class  passengers:  the 
crew  being  located  under  the  shelter  deck  forward,  The 
shelter  deck  and  'tween  decks  are  lilted  with  side  lights  and 
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ventilation  nccr»<iary  to  enable  the  veisel  to  carry  cattle  or 
emigrants. 

The  vessel  is  divided  by  eight  watertight  steel  bulkheads. 
She  is  littcd  wiili  crlliiLnr  double  bottom  for  water  ballast,  ex- 
tending all  fore  and  aft  except  under  the  boilers:  water  ballast 
being  also  contained  in  a  deep  tank  abaft  the  engine  room. 


vidcd  with  steam  by  three  boilers,  14  feet  9  inches  in  diameter 
by  1 1  feet  i)  inches  long,  at  2M  pounds  per  square  inch  working 
pressure,  under  llowden's  forced  draft.  Generally,  the  vessel, 
which  will  load  over  9,000  tens  deadweight,  is  equipped  with 
all  modern  conveniences  to  fit  her  as  a  tir>t  class  cargo  and 
(Kissenger  steamer. 


TRi  uun  laoiHiortui  •TCAUiHir  kmu  raiHct.  tMowisiia  h*)i»lino  ouk. 


extending  to  tl>e  main  deck  and  in  fore  and  after  peaks.  The 
ship  is  Tigged  as  a  twu-mnstifl  fore-and-aft  schooner,  and  a 
ver)-  complete  system  <if  winches  and  derricks  is  provided  for 
expeditiously  loading  and  discharging.  Electric  light  is  filled 
throughout,  and  a  direct  steam  windlass  is  placed  forward  for 
working  the  anchors;  the  steam  steering  gear  being  fitted  in 
wheelhousc  aft.  and  geared  direct  onto  the  tiller. 

There  is  one  quadruple  exp.insion  engine,  having  cylinders 
24'/i,  3S.  51  and  74  inchc*  in  di.nnieler  by  jr-inch  stroke,  pro- 


The  North  Dakota,  the  third  of  the  American  all-big-gun 
battleships,  is  to  lie  launched  by  the  Fore  River  Shipbuilding 
Omipany  on  Nov.  10.  being  alxml  'o  (HTcrnt  completed.  The 
iHirmal  disiilaccmeiil  is  20,orx)  tons,  on  a  draft  of  26  feet  II 
ini'h("<,  ihf  It'iiglh  on  walerltnc  bring  510  feet,  and  beam  85 
ft'i-t  niiiblt'il.  She  carries  ten  u-inch  guns  in  pairs  in  five 
turrrl.s  nn  the  center  line,  all  bearing  on  one  broadside.  Pro- 
pulsion is  by  twin  screws,  operated  l'>y  Curtis  turbines  of  25,000 
horsepower. 
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THB  HBATINQ  AND  VBNTILATlNa  OP  SHIPS. 
n  wmwr  r.  wm.«i^ 

TIIF  Hr  ^^:s'-  tiv  ri.rt-TRtriTv  nF  a  t  ,\Rr.t  ?A;5EST;r«  STf  i.MldL 

The  writer  has  fniiluie*!  a  stlicme  ior  hcsling  a  '.argc  pas- 
senger steamer  throughout  by  electri.  iipparjituv,  aruJ  ;ic 
bas  selected  for  the  purpose  the  N'orih  German  Uoyd  --U'iiTiv.'r 
Ktittr  tVitktIm  4tr  Crosse,  which  hai  a  dtsplacenirt  t  m' 
M/m  torn,  cwrie*  a  mw  of  45A  and  lua  a«c«HninodMion  for 
1.500  |iUMiigcn~first;  second  toA  ttaM  cUsa.  Her  djinauiona 
are:  Lenitli,  tes  feet;  brMdtli,  66  feet;  dcpib.  43  feet  It 
will  be  imdcrstaod  Ihat  a  idiesie  of  the  kind  can  lie  odfy 
approxunale.  As  engineers  Icnow  w«li,  the  fittircs  for  each 
ease,  in  engineering  practice,  have  to  be  worVed  out  by  them- 
sclvf*.  anil  the  present  wrifi-r  l  as  not  the  ttli  .jo  r  f  ihr  iu\c5- 
sary  liRurc<  l>e£orc  hiu:  tn  cniiljl.?  him  to  mai^i:  an  exact  fsli- 
mate.  'I  he  f  ^iun  s  v.  ill,  Imui  icr,  he  believes,  he  sufficiently 
accurate  to  show  wlut  lau  l>i-  4one  by  electrical  heating  ap(>a- 
ratus,  and  what  it  is  likely  to  cost.  The  writer  has  also  taVcn 
into  account  in  the  heating  appliances  onty  the  passenger 
acconiniodation  and  its  accessories. 

The  Kttisrr  H  Uhflm  Her  Grpsse  has: 

A  first  class  dining  saUicni.  measuring  IIO  by  65  feet,  placed 
amidships  tm  the  main  deck;  a  second  dasi  diniiic  saloon, 
meamring  so  fagr  55  feeti  aft  ««  the  natn  dedc;  a  chOdKn't 
saloon,  measuring  44  Iqr  a6  feet,  aft  on  the  main  deck:  • 
cUldtetf*  dlninf  saloon,  measnring  45  by  3fi  feet,  forward  on 
the  main  deck:  an  atixiliary  second  class  dining  saloon.  50  by 
IS  feet,  aft  on  the  npper  deck ;  a  first  class  drawing  room,  32 
by  JO  feci,  amidships  on  the  promenade  deck;  a  second  class 
drawing  room,  25  by  20  feet,  aft  on  the  upper  deck;  a  first 
class  smoke  room,  jj  by  40  feet,  forward  on  the  promenade 
deck ;  a  second  class  smoke  rooffl,  3ft  by  a6  feet,  aft  on  the 
promenade  deck ;  a  reading  room,  by  no  fccl^  forward  on 
the  promenade  deck. 

It  has  also  accommodation  for  third  class  passengers  on  the 
lower  deck  totaling  300  by  ^  feet:  also  for  Stewards  for 
fUnl  daes  passengers  on  the  lower  deck  totaling  ISO  by  ao 
feet;  aoeominodatkMi  for  third  class  passengers  en  the  main 
deck,  4*  by  40  feet ;  aeeenmiodation  for  attendants  on  the  main 
deck, 40 bran  feet, 

Tn  Mlditiott  there  are  some  360  spaces  to  be  heated,  eomprising 
itaterooms.  hospitals,  kitchens,  pantries,  lavatories,  etc.,  and 
there  arc  the  usual  vestibules  to  the  saloon,  in  which  the 
stairs  leading  from  one  deck  to  the  other  in  the  passenger 
departments  are  fixed. 

The  hfit'lit  l.i'!ween  decks  Iit  the  prumcnrij..-,  ii|i].?r  snd 
main  decks,  i.s  8  feet,  and  \\\?A  Ji  ili?  I.nvcr  deck  is  7  feet. 
There  is  the  usual  or!'  pj  .1.  rk,  h:n  it  r.ccupied  mainly  by 
boilers,  coal  bunkers  cargo,  liaggagc,  chain  lockers,  etc. 

The  writer  has  divided  the  staterooms  and  similar  spaces 
into  two  sizes  to  simplify  the  calculations.  One  lot,  of  which 
he  makes  out  that  there  are  approximacety  100,  meatttre  lo  by 
10  feet  by  8  feet  high.  The  smaller  ones,  of  which  there  are 
about  Ida,  meamreSbgr  6  feet  by  fl  feet 

In  cakalaiim  the  hcattng  ^iiiantna  required  and  ^  qnan- 
tity  of  current  lo  furnish  the  necessary  heat  the  writer  has 
worked  to  the  same  figures  as  were  used  in  explaining  how 
to  calculate  the  quantity  of  heat  that  must  he  provided  by  any 
heating  apparatus  to  make  up  for  the  her.;  lost  by  p.is'inj:;  tmt 
lhr<nijrh  the  sides  of  the  ship,  the  bulkhi  ikI;.  <■{  1  nl.;n-.  r-al  ions, 
f  p-,  ;i:  .1  ilii  decks  above  and  below.  'I  h^-  -.rii'iir-m.  it  will  l>c 
Fil■^■n.  sinii'nr  *c  fhn!  wh^rh  ?hp  refrigeration  engineer  iias  to 
fl'  :ii  iviih  !■:  rl-.-  l  ni  r.  lil  sPir.ij.'  the  problem  is  to  carry 
off  the  heat  that  passes  in  through  the  wall.s.  decks,  etc.,  of  the 
cold  chamlxrr.  In  the  present  case  the  problem  is  to  deliver 
heat  to  the  rooms  to  be  warmed,  10  make  up  for  that  which 
\ui  passed  oni  through  the  walls,  decks,  etc. 

To  estimate  the  quantity  of  bent  that  must  be  ddfvercd  by 


w»g  heatiag  apgUaaoch  the  quantity  of  heat  t  a^^nR  out  of  the 
room  to  be  warmed  must  be  estimated  by  t.ik:n)L:  the  surfaces 
throris'fi  winch  ficft!  ran  i-^capc,  the  quanliv,  i  f  licit  <;\i  apitiK 
per  SijuaTf  I'oi'l  and  ll:c  diflfcrciicc  of  tcrapcraiuM'  ht'twci'n 
the  inside  fiml  llic  r.cisidc.  The  rale  of  passage  outwards  of 
heat  the  writer  hA»  tiikcn  m  itic  figure  given  in  a  previous 
article,  o.s  British  thermal  unit  per  hour  per  square  foot  per 
degree  F.  difference  of  temperature  between  the  inside  and 
the  outside ;  with  one  exception,  that  of  the  skylights  of  the 
first  class  dining  saloon  and  the  first  class  drawing  room.  The 
rate  at  which  heat  passes  through  glass  is  very  much  higher 
than  that  at  which  it  passes  thrbugfa  wood,  and  it  ha*  been 
assumed,  m  all  the  calculations,  that  wood  is  die  aubstaaee 
throng  v^Bkh  the  heat  from  the  saloons,  state  raoms,  etc,  has 
to  escape,  except  hi  the  case  of  the  skyU^lits  mentioued. 

The  writer  has  also  taken  the  figures  mentioned  in  a  pre- 
vious section,  viz. :  a  minimum  temperature  of  30  degrees  F. 
outside  the  ship  1  n  '.i  mpi  ratiirt:  to  be  maintainid  ;n  ihe 
rooms  to  be  warm -d  of  ~j  di>;rtL::  lo  In  a  great  deal  of 
llu-  p-.^M.^nger  serviir  t!:o  niinlnnim  t<-nip".THture  mentioned, 
30  dt'gree*  F.,  will  not  i>e  reached.  Probably  a  temperature  of 
40  degrees  F.  would  be  more  like  the  average,  btit  even  cross- 
ing tlie  Atlantic  in  winter  very  much  lower  temperatures  are 
met  witli.  The  calculation  is  intended  as  a  guide  only,  and 
must  be  altered  to  suit  tl>e  temperatures,  and  it  is  a  very 
simple  matter  to  do  so.  Thus,  the  extreme  range  of  tcuH 
penture  taken  in  the  writer's  calculations  is  a  difference  of 
40  degrees  F,  For  «Mps  which  awet  temperatures  of  ao  de- 
gree* F.  an  addition  of  9S  peracnt  to  the  bent  rcqnired  10  be 
delivered  will  be  necessary,  and  to  the  heat-fnnuBhing  ap- 
pliance. To  ships  meeting  temperatures  of  10  degrees  F.  ,in 
additiun  of  50  percent  to  Ihe  writer's  figures  will  be  required. 
I'<ir  the  average  rniiiiinuni  of  jo  degrees  F..  which  will  prob- 
ably meet  the  ctse  of  a  large  number  of  ships,  the  writer's 
fitniri's  may  be  reduced  by  25  percent. 

It  should  also  be  noted  that  the  writer  has  t.iken  70  degrees 
F.  as  his  standard  of  temperature  within  the  rooms  tO  bt 
warmed,  this  being  the  temperature  to  which  Americans  are 
accustomed.  Europeans  are  aecuslonied  to  take  standard  tem- 
penltifea  of  te  degrees,  or  at  most  65  degrees  F.  For  those 
ships  where  a  standard  of  <b  degrees  F.  wontd  be  sniReient 
for  living  place*  the  writer's  fisures  may  agam  be  reduced 
by  as  percent. 

In  drawing  his  estimate,  also,  the  writer  has  assumed  that  the 
heating  appliances  would  be  placed  in  the  best  position  for 
distributing  Ihe  In-ai  1.1  iiir  test  advant.ii;c  1 'n  '...nnl  ship 
there  is  not  tV.i-  ^.imi;  trouble  as  (tn  -ht,r^-  with  tisisiintys, 
o\o'pt  in  thoso  irJoons  that  arc  fiirni-hrd  with  fjrates,  fires 
a  1!  n  on,  and  thrrefore  there  is  not  ihc  danger  of  the  heat 
iilior;\tcrl  hv  ihc  heating  appliance  hctns;  -irried  oflF  up  the 
chimney.  Ventilation,  of  course,  must  be  provided,  and.  as 
already  indicated,  the  best  method  is  to  place  the  healing 
appliance  in  the  path  of  the  ventilating  .-lir  current,  where  it 
enter*  the  room  to  be  warmed.  Where  there  is  no  special 
ventilating  arrangement  the  beating  appliances  should  be 
placed  as  far  as  possible  \a  tbe  Ifaie  of  tlie  natural  ventibiting 
air  currents  the  air  wUdi  eomes  in  under  doors  and  by  other 
openings  as  it  enter*  the  room. 

There  are  two  or  three  important  points  that  should  be 
noted  in  connection  with  the  calculations  for  the  size  of  heat- 
ing appliance  required  and  the  quantity  of  current.  Thus,  of 
the  two  sizes  of  staterooms,  the  larger  measuring  10  by  10  feet 
In  8  feet,  or  800  cubic  feet,  and  the  -malN  r  >l  hv  '1  l<  vt  8 
feet,  or  jSj  cubic  feet,  »ay  400  cubic  feet  in  rotind  figures ; 
owing  to  the  much  larger  surface  in  the  10-foot  rrnims  ,it>ove 
th,^  exposed  in  the  S-fool  rr>rim5.  the  amount  of  heat  passing 
out  through  the  walls,  etc.,  and  the  amount  of  heat  therefore 
required  to  be  delivered  to  the  air  of  the  rooms  to  make  it  up, 
is  enormoiisly  larger  for  the  large  rooms  than  for  the  smaller, 
as  will  be  explafaicd. 
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In  the  present  caae,  tlto,  the  first  class  dining  room  ami 
drawing  room  are  exrepHrmalljr  well  placed,  a«  far  as  the 
requiremetu  nf  luatim;  iippli  un  i  s  is  concer7)f<l.  because  (hey 
lie  between  lwi>  fuiineis.  I  he  itn;-!  1«,  of  course,  arc  protected 
on  the  outside,  so  that  the  pa-s-iLH  i  i  heat  outwards  is  a 
minimum,  but  (he  writer  has  assunuxl  that  a  certain  quantity 
of  heat  doc9  pass  from  the  funnel  casing  into  the  dining  and 
drawing  rooms.  It  is  a  case  of  heat  passing  into  these  rooou 
in  place  of  passing  out  of  them,  and  the  quantity  of  hctt  itnt 
has  10  be  delivered  bj  txtj  healing  apparatus  to  these  rooms 
is  lessened  by  the  hctt  delivered  from  t)ie  funnels.  In  esli- 
Mitiof  the  hem  required  for  the  dininc  mIooii  the  writer  has 
taken  the  hat  pusfaig  o»  diiough  the  ship's  side  the  decks 
above  and  heloir  and  the  aiqrllglit,  and  has  nilitracted  from  it 
the  heat  he  estimates  will  pass  in  frtmi  the  funnel  cafine  In 
the  case  also  of  the  alleywayi*,  as  the  enxine-room  funnel  and 
»loke-hold  casings  will  line  the  alleyways  for  a  large  portion 
of  the  length  of  the  ship,  and  an  a  considerable  a  .i<  iii:t  i  f 
heat  must  pass  from  them  into  the  alleyways,  the  wim  r  ha; 
a-^niiiv-'J  *liat  t/*.c  t(*nipcr;il',tri:  '  if  *hr  <itr  m  'hr  .iHl  .■■iv;i>  >  w  ill 
be  raised  lo  degrees  above  that  of  the  air  outside  during;  cold 
weather. 

AfTMMTVS  F.STIMATEO  TO  BI  RF^t'Iiirj)  FOl   HF.ATIN-4:  THI  HP* 
.     n»EKT  SAU30NS,  STATE  CABiKS,  ETC 

The  etectrieal  heating  appliances,  it  was  eicplained.  are  made 

in  various  sizes  to  absorb  from  300  watts  up  to  6,000  watt'^. 
These  heating  appliances,  it  will  be  remembered,  arc  divided 
into  two  distinct  :  :tni  li<-j,  those  in  whicti  the  1  mi;  in-:iiii|i  . 
cent  electric  l^nlI.^  .■.!<■  cmidoyed  :i::il  thuic  ci  winch  in. 11 
Inrainous  ti-iM.iri.ts  ,irc  unpli inl     The  lamps  are  usnally 
arranged  l»  itis  irh  2^0  l^h  !..  ili  uph  the  Prometheus 

Company,  of  ("Ireni  liritsiii.  Ii;is  ivi  oni'v  introduced  lamps 
talcing  JJO  watts,  and  burning  at  a  red  heat  in  place  of  a  yellow 
heat.  The  ajo-watt  lamp,  however,  forms  a  very  convenient 
Standard,  particularly  »s  it  is  made  vp  into  appliances  carrying 
a,  3  and  4  lamps,  and  in  the  following  estimate  the  writer  gives 
the  figures  m  watts  rci|iiind  and  in  laatps  of  150  watts  each: 
Hie  first  clasa  dinisg  salaoii  rewnrcs  the  expendinire  of 
4.900  watts,  or  18  lampa.  The  first  class  drawing  room  re- 
quires the  expenditure  of  1400  watts,  or  6  lamps.  The  second 

class  dining  ri.>om  requires  }.->00  watts,  or  14  tamps.  The 
children's  dining  rnoin  require*  j.ono  watts,  ur  u  lamp's.  The 
fhiMnn-  million  ro<)uircs  2,500  watts,  m  rn  ;:(mps.  The 
,nu\ili.Try  second  class  saloon  requires  1.^50  naits  or  5  lamps. 
1  hir  rv-  class  smoke  room  rc  iiiin  -  j  i>x)  watts,  or  8  lamps. 
The  second  class  smoke  room  requires  l.^oo  watts,  or  6 
lamps.  The  reading  room  requires  the  expenditure  of  i.ooo 
«  »it4.  nr  4  lamps.  The  third  class  passengers'  quarters,  tlcw- 
aids,  a:tendmli»  etc.,  require  6,000  wattf,  or  24  lamps. 

Tlie  large  slMcrociiiei  the  writer  makes  ottt,  i^uirc  2.50i> 
wattSt  or  to  Uanpt,  and  the  smaller  staterooms  390  watts,  or 
even  les%  or  i  lamp,  Takuv  the  numher  of  the  larger  state- 
rooms at  too,  this  means  i,000  lamps  in  addition,  and  the 
ntunber  of  the  smaller  rooms  at  160  means  160  more  lamps, 
fn  addition  to  the  above  there  are  the  vestibule*  mentioned 

The  total  nuiiil  '  i  if  :v>  uatt  lamps  given  in  the  above  list 
is  1,267,  and  it  •.\;  !  v:,  n  fnrf  be  wise  lo  allow  fur  a  total,  (o 
cover  all  continv  1  m  r,500  lamps  of  SJO  waltS,  or  for 

a  current  of  375  kilowatts. 

The  above  figures  arc  for  the  minimum  outside  tr i  r  i'ure 
mentioned,  30  degrees  F.  If  a  tcmperattirc  of  30  degrees  F. 
has  to  he  provided  for  1,87s  lamps,  or  say  a  current  of  470 
kilowatts,  would  he  required.  With  a  irmprraiure  of  10  de- 
grees F..  2,350  lamps  and  a  earrent  of  565  kilr>watts  would 
he  required.  With  a  temperature  of  30  degrees  below  zero  P« 
or  100  degrees  F.  difference  hetween  the  outside  and  tiie  hmmos 
to  he  wanned,  3,750  lamps  would  be  reqtiired.  and  a  plant 
capaUe  of  fttra&Mng  940  kikmattR,  or  abo«t  1,250  horsepower, 


THi:  COST  or  rLKN'l^illlNC  THE  ITF '.T  SrQflSEl). 

So  far  as  the  writer  ha*  been  able  tu  .i-vLTt;iin,  no  figures 
have  yet  been  accurately  taken  out  giving  th.-  •:■  .-t  of  generating 
current  on  board  ship.  With  electric  lighting  as  an  auxiliary 
(he  steam  required  has  gone  in  with  other  auxiliaries.  On 
the  other  hand,  it  is  often  not  the  rule  to  condense  the 
steam  used  by  auxiliaries,  and  the  COOSnmptlon  of  electric 
light  engines  is  taken  at  aboal'40  pouiida  of  UsaiB  per  Idlowatt- 
hour.  But  it  imist  be  reoeabacd  that  the  steam  b  hekig 
generated  under  the  most  eeoaomical  cosidilioni.  The  steamer 
crossing  the  Atlantic,  or  at  sea  for  any  number  of  days,  under 
any  possible  conditions,  providing  she  is  continuously  steam* 
ing.  is  generating  steam  under  the  most  favorable  conditions 
known  to  the  engineer  Tlu  r,;  are  practically  no  stand-bjr 
losses,  such  as  sent!  uj'       fuel  cost  so  much  on  shore. 

On  sh-Ti,  11  ^■.ill  Ir  n  tiiembercd,  lighting  is  rLviiir>f!  inly 
for  a  certain  huihIm;!  t>t  hours  during  the  day,  and  power  even 
is  required  only  for  a  certain  number  of  hours,  and  there  are 
portions  of  the  day,  both  with  lighting  and  with  such  power 
services  as  that  for  tramways  and  suburban  railways,  when 
the  quantity  of  current  is  very  high  indeed  for  a  short  time> 
dropping  to  soauthinr  very  urall  between  those  times.  TUa 
meam  that  either  boiler  furnaces  have  to  be  banked  or  they 
have  to  be  let  out  and  religiitcd.  In  cither  case  It  means  the 
(onsttmption  of  a  consideraUe  quantity  of  fuel  not  required 
in  steamship  work.  Further,  the  eit  and  petty  stores  and  other 
things  required  fc  r  <'ii  -ii  al  generating  plant  on  board  ship^ 
arc  part  only  of  a  Uikk  whole,  and  therefore  should  be  oh- 
i:r  11  more  economically,  providing  proper  ^;ir-  :.  n-.il  in 
Msiiing  stores,  than  where  the  plant,  of*. n  a  .  jiiH'Ar-ifively 
small  one,  h.ii  in  bir.  c\  crythiiit:      l  iulK'  i'""  -'s  own  use. 

The  attendance,  ai&o.  in  the  case  ot  a  sliiijUoard  electricity 
generating  plant,  should  be  smaller  than  for  a  similar  plant 
on  shore.  Boiler  attendance  goes  in  with  that  of  the  main 
engines.  Even  a  very  large  electricity  generating  plant  will 
not  make  much  apprcciaUe  difference  to  the  stoke-hold  tabor 
of  a  ship  of  aoooo  tons  and  of  bqiraepower,  such  as 
the  Keiier  IVShtlm  4mr  Gnau.  Attcodance,  in  fact,  is 
resolved  into  that  of  the  electrician  on  waidi,  with  posaiMy 
an  assistant  to  oil,  and  the  electrician  to  look  after  the  appa- 
ratus in  use,  tu  make  giKwl  little  breakages,  keep  swtbhcs 
riyht.  etc. 

The  writer  thinks  that  he  will  not  err  on  the  side  of  optimism 
if  he  takes  the  cost  of  electricity  at  051I.  (one  cent)  per 
kil.iwait  -hour  ( Board  of  Trade  unit,  as  it  is  called  on  shore  in 
the  l.'nitc<l  Kinndom).  In  Anu-rii  a  there  arc  many  c;.  -  i  .1' 
generating  plants,  generating  current  for  railways  and  other 
purposes,  in  which  the  COSt  H  vciy  much  less  than  the  ligtire 
taken  above,  and  there  are  cases  even  in  the  I'niied  King- 
dom of  electrical  generating  plants  at  collieries  and  iti  other 
works  where  the  cost  of  generation  is  much  less  than  <K5d. 
If  the  above  figure  is  taken,  tfaetef  ore,  any  estimates  founded 
upon  k  should  be  fairly  safe. 

The  heating  appliances  deUited  for  the  different  saloons, 
etc  .  total  up  to  107  lamps  of  350  watts  each.  Thcie  healing 
ai>pli.inces  will  probably  be  required  from  8  A.  M.  to  mid- 
nifilit.  or  say  16  hours,  and  in  addition  a  certain  iiiinil  •  r  f 
the  «mallcr  staterooms,  anil  possibly  a  few  oj  tin-  l;ir-/rr 
I  111  s  .vill  probably  be  requirod  during  the  same  hov.r-  .r  il 
thciciotc  it  will  probably  he  approximately  correct  tr>  assume 
240  lamjis  of  350  watts  each  as  being  eniplojed  tor  16  hours 
per  day.  This  means  6olcilowatts  for  16  hours,  or  060  kilowatt- 
hours  per  day.  The  writer  t»;i;)iat*  s  that  prob.ibly  60  lamps 
of  as©  watts  will  be  required  for  the  full  34  hours;  this 
equals  15  kilowatts  for  14  hours,  or  360  kilowatt-hours.  Of 
the  remainder,  the  staterooms  and  other  places  will  be  re< 
quired  for  prtAnUy  4  hours  durhig  the  day.  In  addition  there 
will  be  some  ijzoo  lamps  of  250  kilowatts,  or  the  equivalent^ 
wUch  will  probably  be  required  for  4  hoora  not  of  the  S4. 


Digiii/eu  by  Google 


NOFEMDU,  1908. 


International  Marine  E>niiin<Berintf 


477 


This  means  3OL1  oKiwatts  for  4  hours,  and  equal*  !,iO0 
kilowatt-hours.  Adding  these  together,  the  total  is  2,$x> 
kilowatt-hours  per  day. 

Thi$  would  cost,  at  osd.  per  kilowatt,  i5.$jO  ($25.55)  f*' 
day,  or  say  iji.iao  ($153  3o)  tor  a  »ix-day  pMMge  acroat  tbe 
Atlantic.  If  20  degrees  F.  i«  taken  a*  (he  BriiMiBiim  tcopcd" 
ture  the  total  cost  will  be  ^39-7-6  ($191^)  for  the  trips  if  10 
dcgreca  F.  U  tbe  nunlannn.  £|7<S4  ($3af>4S).  and  for  tower 
fignrce  in  pmportiaik  For  aMpe  trading  to  vciy  cold  dfanaiai, 
.and  where  cconoagr  i»  ascntial.  where  abck  the  heatjag  woidd 
t>c  reqtitred  for  iiioiH]u  together,  the  cost  would  pnMMy  be 
prohibitive  in  the  great  majority  of  ship*.  With  a  temperature 
of  —  30  degrees  F.,  or  too  degrees  F.  difference,  the  cost  of 
heating  would  hi-  iii  2  6  i$;j.i;.88)  per  day  for  a  ship  01 
sire  of  the  Kaiser  11  Ukelm  dt->  Grnste,  and  with  its  cr.  w  and 
passengers.  But  as  ships  which  po  o-i  whaling  cruises  il  ?  m  t 
carry  passcagers  nor  large  crews,  electric  heating  even  then 
might  be  fotmd  econooiieal,  on  aeeoant  oi  its  coDvcuIeiice,  in 


The  lieatiiig  can  be  carried  out  at  leas  coat  by  the  tteam  or 
hot  water  appliaiwet  that  have  been  named*  but  as  in  so  many 
other  things  the  great  convenience  of  dw  electrical  method  of 
diitributkn  and  of  ooatrol  mora  than  conntcriialaneM  the  hf 
crtaied  oost,  whidh,  as  will  be  leeit,  la  but  a  very  trifling  nua, 
a»  against  the  whole  cost  of  running  a  steamship  of  the  she  of 
the  Kaiter  fVilhtIm  der  Crosse  across  the  Atlantic.  There 
are,  of  course,  other  pfiiils  to  11 -rivM-.  red.  Additional  plant 
will  be  required  to  furnish  the  current,  and  it  would  probably 
not  be  safr  to  have  less  than  500  kilowatts  for  the  special 
hcatint;  sppli.mccs  in  the  case  of  the  ship  considered. and  under 
the  c  n  iht  m:^  named,  tad  larger  plant  in  proportion  for  the 
lower  temperatures. 

There  is  the  questi  on  m'  finding  room  for  a  joo  kilowatt 
plant  and  the  larger  plant  where  required,  though  with  turbo- 
generators this  question  is  reduced  to  a  minimum.  There  is 
also  the  question  of  the  additionat  cables.  Already  the  cable 
prdUchi  is  a  aaniewhat  aarkins  one  In  eonnection  wiHi  Uniting, 
and  the  addition  to  It  of  the  reqttiremenU  for  heating  wHI 
hicrease  the  trouble.  There  is  no  reason,  however,  that  the 
heating  current  should  no\  be  taken  off  the  lighting  service, 
and.  providing  the  conductors  for  the  lighting  service  are 
properly  divi  iid  ;i .  they  always  are  in  modern  steamships, 
so  that  if  is  lii»r<il>  (1  i-Mlile  for  all  the  lights  to  be  out  at  once, 
the  (rouble  of  the  inori.iM  il  of  the  conductor  '.Mil  int  be  so 
great.  When  a  cable  reaches  a  certain  size  a  comparativdy 
small  additioa  in  diameter  gives  it  a  oonsideTahly  Increased 
conducting  power. 

For  the  Inwer  temperatures  the  cable  question  wotild  be 
more  scrlona.  Everythhig,  first  cost  and  running  cost,  in- 
crcMca  as  lower  and  lower  temperatnres  have  to  be  provided 
for;  but,  aga&i,  in  (ha  case  of  the  whaler,  as  the  whole  plant 
wonld  be  amall,  the  matter  seed  not  be  Tery  seriona, 


Stems  Turfriaaa  in  the  Oernan  Navy. 

In  no  country  has  the  marine  f.irbine  met  with  ni  u.  I  iiifr 
criticism  or  such  a  thoroughh  hui'.i^  reception  as  in  Ger- 
niMiy  Unlike  marint-  t.Tigiiirtr •  in  in.;i-ly  all  other  countries, 
who  tactfully  reserved  their  judgmeius,  the  Gennan  navai  au- 
thorities and  the  responsible  officials  of  the  laigc  Stcaaallip 
Hues  oondeamed  the  entire  system  at  the  beginning^  in  no 
aMasurcd  terms  and  on  utterly  insuRvcient  grounds.  It  is  a 
of  some  qtecnlMion,  therefore;  as  to  how  some  of 
(enticfflcn  can  recondle  their  eonscienoes  wldi  tha  re- 
cent orders  for  turbine  warships,  or  maintain  their  attitude  in 
spile  of  the  results  obtained  from  certain  naval  vessels. 

.Mti'.ust  siinultaiieiO.;>Iy  v,;lli  tii<'  Fintiih  .V'.inilrilty  orders 
for  the  cruiser  Amethyst  and  destroyer  Eden,  the  German 


ijnv.  r;:i^;' :i;  ordered  a  similar  t^-pe  of  cruiser — the  Liibeek — 
ii.d  i  aoiucwhat  similar  destroyer— from  the  Vulkait 
and  Schichau  yards,  respectively,  m  order  to  gain  experience 
of  the  Parsons  systcn-..  About  the  s^niie  time,  tiic  Hamburg- 
American  Line  had  cur.ttiurifJ  ;it  the  V.ilkjn  works  the  steam- 
ship Kaiser*  for  their  Hamburg  to  Heligoland  service,  which 
was  fitted  with  Curtis  turbines.    Both  the  Lubeek  and 

subjected  to  comparative  trials  with  sister  ships,  and 
vessel  was  tried  with  several  different  sets  of  propellers. 
Some  remits  from  the  IMttk  are  given  in  Tables  L  and  IL, 
while  die  figures  for  Si»St  and  also  for  tiw  larger  dealr^Fcr 
by  which  she  was  succeeded— C/^— are  given  in  Table  lit 
The  Z.ii6rci^  has  four  shafts. 

Ear'.y  in  v/:<fi,  in  spite  of  considerable  criticism,  a  similar 
ship  tt)  ihi  I'l.i'i,  .'.'  ilu  .Sd-Krn— of  slightly  greater  dimen- 
sions, wii-.  1  ii'.i  r.-il  '.1  be  fitted  with  turbines,  and  yet  a 
third  of  tile  sersei— the  hnat;  Ci  mt  i  -was  commenced  early 
in  1907,  at  the  works  of  Messrs.  Bhilim  S;  Voss,  at  Ham- 
burg. The  small  cruisers,  however,  ordered  late  in  1907,  will 
he  of  a  more  experimental  nature.  The  Ersals  Greif,  build- 
ing at  Scbichau's  works  at  Dantsig,  is  being  fitted  with  tur- 
bmes  of  the  Hefans  and  Pfemiger  type— a  modification  of  the 
Panons  sgpatcm  wbereiqr  a  shoster  tnrbine  is  obtained.  The 
two  «ster  cbips  building  at  the  Vulkan  and  the  Germania 
Works  will  be  fitted  with  Oirtis  and  Zoelty  ttuhbiea,  fc- 
spectivcly.  It  will  be  a  matter  of  eonsideraUe  interest  to  note 
how  these  dilTt  rent  systems  compare  with  one  another. 

The  l.iTKtvt  ruder  placed,  however,  for  turbine  machinery 
is  that  f  'r  eiuisor  the  German  reply  to  the  British  /«- 
flexible  class.  UeiaiJs  contenung  this  vessel  are  extremely 
meager,  but  her  displacement  01  io.Jd"  t  t-5  is  significajit. 
There  is  little  doubt  that  she  will  be  constructed  with  all  the 
secrecy  and  dispatch  possible.  She  is  to  be  ready  before  the 
end  of  igo».  No  baulcships  have,  as  yet,  been  ordered  with 
turbines,  llic  faur  d^ia  laid  dom  early  hi  I9a7^-the  Srsats 
SecAsm  daas— having  the  nsual  amngemeut  of  triple  screws 
and  leciprocating  engines. 

In  TaUe  rv'.  are  given  dm  leading  particnlars  of  die  veasds 
in  the  German  navy  fitted  with  turUnes.  No  merchant  steam- 
ers  have  as  yet  been  built  with  Parsons  turbmes;  of  the  two 
that  have  been  constructed  with  turbine  machinery,  one  has 
had  Curtis  and  tbe  odier  Zoelly  turbines. 

Tasls  I.— PaopBixns. 
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Tabix  1L— SrKXD  aho  Power  Rfcsvr.T». 


PmpcOcn 

Speed 

Hi»>rp«.*»er 

Slip,  f^rcent 

R.P  M 
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2i  tt 

»7: 

Set  1 

K  3\) 

I3.IKV 

Set  2 

23  IS 

14.158 

a  i 

ittU  

22  SS 

IS.573 

IS  SI  for'd 

wi 

2!  67  all. 

SN3  

n.u 

U,S» 

U  7S 

i  tout  «<i™  »  ol  Srt 
-1  iBwud.  «<lb 
t  bur  (fStl  Slit. 


The  disptacemenu  on  these  trials  were  between  and 

3.,wo  tons.  Tile  horsepowers  are  torrismf  horsepowers,  and 

wi  re  i.ikii:  1iy  [he  F' ttinger  torsion  meter.  The  revolutions 
ate  liic  iiie.i:i  of  the  four  shafts.  Assuming  the  equivalent 
"indicated"  hi t ,e;.f.s cr  to  be  l  1  i<cn:ent  ^-reiili-r  ili.in  the 
tor* tonal  horMpowcr,  and  the  mean  displacement  to  be  3,250 
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the  Admiralty  eacllioenta  for  fhese  five  Mti  of  trials  I 
1614, 1745.  iti&i  and  164J,  reipcctiTcly. 

Takv  m^TntaisK  am>  KKcifkoeimiw  EmimD 

Dkstkovers. 
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Speed 

Horwpo«fr 

R.P.M. 
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ii).6 
33  09 

440 

6,850 
y.ooot 
10 ,150 
1  j  ,ooot 

8;5 

900 

T'i„-.yu'(  
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Table  IV'. — Tcrbine  Wabships  in  the  Gekmas  Na^-y. 
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CLYDB  RunnrRS  and  rudder  posts. 

Fi)t.  I  shows  tliL  teller ;iJ  jiracticc  of  stcrnpost  and  rudder 
for  the  usual  psJJk  sti  :i:ii,  r  it  210  feet  between  perpendicu- 
lar* liy  25  feet  bcaiii  by  y  lect  molded  depth.  ]t  will  be  seen 
that  the  rudder  frame,  stock  and  arms  form  one  complete 
foruinft.  The  sternpost  is  also  a  forging,  and  is  scarfed  to 
the  bar  keel  two  and  one-half  frame  spaces  from  the  after 
perpendicular.  The  mddcr  stodt  ii  4Hr  ioctaei  diameter, 
ttmhed  at  deck  and  top  of  canu.  a  diatanee  of  s  f*ct  ^inclMt 
above  load  wateriine ;  above  tiie  ttodc  at  upper  Imb  a  bran 
cap  i»  fitted  when  llie  portable  tiNcr  U  not  required. 

A  quadrant  is  fitted  a^e  tbe  cant  frames,  of  tbe  three- 
legged  type,  with  a  radius  of  3  feet  6  Inches.  The  tegs  are  set 
to  angles  of  40  degrees.  The  '  •  is  Sf-j  inches  over  alt  by  4 
inches  deep:  2  inches  of  m<ini  art  thus  left  on  each  side  of  the 
stock.  The  legs  are  J'  i  inches  wide  by  2"i  incbr'-  deep  .« 
and  2'  J  inches  wide  by  2  inches  deep  at  palm's,  i  he  p.ilm«  are 
7  inches  deep  by  %  inch  thick.  At  the  boss,  of  tiller  two 
snugs  are  fitted,  to  take  I'i-incb  screws;  lo  the  screws  are 
tilted  the  steering  chains.  .\  plate,  7I  i  inches  deep  by  H  inch 
thick,  with  double  angles  3!  i  by  3'A  by  7/16  itichet,  is  ritretcd 
10  pahns  of  Quadrant  legs.  On  upper  side  of  plat*  are  riveted 
four  home,  to  prevent  the  chain  from  jnmpjng; 

The  rudder  arxiu  are  part  of  the  focglng.  Tb(3rare4lndiet 


T 

— J 


-Hr-— ^Hr  '''x' — 'i'"  *  *' 


PI  AN  AT  CO. 


HM  At  A-k  , 


AT  e.F.  , 


ric.  1. — imairon  Asm  ati'au  wm  rAPnix  (tilamu  tiu  rur  «t  ii  rut  n  i  rut. 


Uiyitized  by  Google 


Int«rnatloii*l  Marin*  Kii|9n««rlntf 


479 


deep  at  fore  side,  a^i  inche*  deep  at  after  side,  and  fi  inch 
thkk  at  after  end  (see  plan  CD).  The  rheU  through  armc 
and  mddcr  plate  are  H  inch  diameter,  spaced  inches 
apart.  Tlienidderpbteisof  mild  steel,  7M  inch  tUdc  The 
piatiea  are  three  in  awabcr,  spaced  x  feet  7  inches  apart;  tlie 
diameters  are  ^  ntcbes.  This  leaves  tH  inches  metal  on  ea^ 
side  of  Kudgcon.  From  underside  of  pintle  bracket  to  top  of 
KiidRfiMi  there  is  'A  inch  clearance,  and  between  gudgeon 
ami  rudder  frame  the  clearance  is  '-i  inch :  between  pintle 
brackit  and  slernpost  the  clearance  is  '  j  inch.  The  lower 
pintle  rests  on  a  steel  cap.  The  distance  iron  center  of 
pintles  to  rudder  frame  i»  inches,  and  from  stcrnpo«t  to 
center  of  pintles  is  2ii  inches. 

A  detail  sketch  is  shown  of  stopper,  enabling  the  rudder  to 
work  timmgh  an  arc  of  80  decrees ;  the  detail  shows  an 
anangement  which  has  found  favor  with  ship  owners.  An- 
other form  of  stopper  ia  common  «sc  is  made  by  fitting  tags 
10  stenipoit 

The  stemframe  is  a  forging,  connected  to  bar  Iteel  br  a 
•earf  9  inches  long  and  6  feet  6  inches  from  center  of  pindes. 

The  RudReons  on  it  are  4  inches  deep. 

The  lop  of  sternpost  is  5  feet  4  imlit-s  ahovr  Ii>ad  wati  r 
line,  and  is  eonnecled  to  5/jo-inch  Irrm-i.iii  ],!.in-  !■>•  di  .utile 
angles  j' •  tiy  j  j  hy  5,  20  iiiehci.  The  rivet-  in  ■. cr-ual  'j^art 
of  stcrnpost  arc  5^  inch  diameter,  spaced  3'j  inches  apart 
(reeled).  The  rivets  in  stempost  in  a  fore-and-aft  direction 
arc  1,  inch  diameter,  spaced  4' inches  apart  (reeled).  The 
Ik-i-  kicl  r-  4' J  Ny  13/16  inches. 

The  rudder  trunk  is  formed  as  follows: 

Fore  end,  5/30-inch  transom  plate. 

After  end,  4/JO-iadi  plate^  4ii  inches  aft  of  center  of 
nidder  ilocfc. 

Sides,  cant  frames,  12  inches  each  side  of  center  line: 
Top,  f/ao-incb  plate,  to  take  rudder  bush. 


run  or  ouadiamt  roa  tlo-roor  rASma  tTiAita. 

It  will  be  noticed  on  plan  that  deck  is  portable  above 
the  portable  poetimi  is  fadicated  bj  dotted  tines, 
ng  1  shmra  the  MMpoet  and  rudder  «l  a  aini^ 
yacht  J  6a  feet  en  the  wtteillne.  The 
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frame  and  arm*  ftjrm  imc  cumplslv  furning.  'I"he 
rudder  slork  h  s'A  inches  dianicler,  and  this  diameter 
is  kept  down  Jo  stopper,  whrn  a  Kradiial  taper  com- 
mences, finishing  at  boWom  piniU  \mi1i  a  width  of  3  inches. 
The  mdder  frame  tapers  in  a  fore-and-after  direction  from 
5  inebcc  to  i'4  inches.  I'hc  arms  sre  three  in  number,  and 
are  part  ol  nulder  f  rune.  The  upper  arm  is  21  inches  below 
load  wMctlioe;  the  middle  arm  is  s  feet  9  indies  below  ttpper 
arm:  the  low«r  srb  is  2  feet  6  inches  below  middle  arm  The 
■mu  ar«  $  Inehei  deep  br  3  inchei  thide  at  fore  end,  tapering 
to  s  inelic*  at  after  end  by  H  inch  tliidc  A  detailed  sketch 


post  CO  center  of  pintle  is  37^  inches,  and  from  center  of 
pintle  to  fore  end  of  rudder  frame  47^  inches.  The  clearance 
between  bottom  pintle  bracket  and  lower  gudgeon  is  i  inch. 
The  distance  that  bottom  pintle  is  sunk  into  bottom  gudgeon 
is  iVi  incheis,  and  1)4  inches  of  steel  cap  is  allowed  for. 

The  rudder  iS  arranged  t>i  work  through  an  arc  of  80 
dcfrces  before  stopper  is  brooght  to  bear  hard  againtt  item- 
post  (see  detail  of  stopper),  Ftam  underside  of  bottom  pintle 
to  top  of  rudder  stock  the  disunce  is  tg  feet  The  stcmpoat 
and  propeller  shaft  po»t  fonn  one  forging,  6H  hf  SH  indies, 
scarfed  to  a  bar  keel  7  bgr  i  ij/16  inches  (as  ihowa  m  detail). 


m.  >   erMmtii  am  snasn  nb  mmu  stBajict  MS  net  Miie  Bttnnin:  rmauuuvuM. 


is  gi'^  "  sill. wing  a  plan  through  lower  ;  ir  M..-  The  rivet* 
€Ctntieciii>g  arms  to  rudder  plate  are  1  incii  di  uii.  1  i-r.  spaced 
S  inches  apart,  The  rudder  plate  i<i  H  inch  thick 

The  three  pintles  arc  3  inches  dtatncier  through  gudgeons, 
tapering  to  i^i  inches.  Kach  pintle  is  bushed  with  1^-inch 
brass  and  H-inch  lignum  vits.  M-inch  plate  is  fitted  at 
liottom  of  upper  and  lower  pintles,  attached  to  gudgeons  with 
H-indi  taps.  A  head  fitted  on  top  pintle  aOf  (lee  detaB). 
The  bottom  phnlc  rests  en  a  steel  cap  as  shown;  tlM  diameter 
and  bushing  are  the  same  as  for  upper  and  lower  pintles. 

It  will  be  noticed  on  detail  that  the  lignum  vilae  bush  is 
slightly  wedged.  The  pintle  brackets  and  gudgeons  are  6 
ittch«s  deep.  The  clearances  all  arouDd  between  rudder  frame 
and  sleinpost  are  H  inch.  The  distance  from  after  side  of 


The  hoiinm  of  the  aperture  lliitfind  to  7  by  4  inches  1  he 
aperture  in  stcrnpost  is  3  feet  10  inches  wide  by  9  feet  9  inches 
deep.  The  boss  is  10  inches  wide  by  inches  thick,  and  21 
iiKhes  over  all  The  14-iiKh  diameter  is  a  rough  bore  only. 
The  rivets  in  propeller  post  and  port  of  sternpost  are  t  inch 
diamicter.  spaced  5  inches  apart,  and  the  distance  belwoca 
centers  hi  a  fore-and'aft  direction  is  a%  inches.  Ttw  item- 
post  it  carried  np  30  laches  above  line  of  counter.  Zinc  pro- 
tection plates  are  iitltd  for  a  length  of  30  inches  at  top  and 
bottom  of  aperture. 

l-ig.  3  shows  the  sternpost  and  rudder  for  a  small  paddle 
steamer  1(15  feel  long  between  perpendicular*.  The  nidder 
stock,  frame  and  arms  fonn  one  cowplete  forging.  The 
niddcr  stock  is  4H  inches  diasnetor;  this  dhnnctcr  is  kipl  (0 
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U[i|KT  iiirilli',  ■Ahfiirc  ih 
itii  hi  =  nl     i«  <  r  (ilnllc. 
taper  in  dcplh  fn.iri  4' j 
■t  end  of  rudder.    1  he 


■  fhiclcn«s  it  gradually  reduced  to  j 
Tlu'  .irtiiN  are  2"  inches  apart,  and 
iiulii  s  at  niflder  frame  to  2'A  inches 
fasttnings  throuKh  arms  and  rtidder 


plate  are  Ji-inch  diameter  rivets,  spaced  5  diameters  apart 
(recleii).  The  three  pintles  are  2^  inches  diameter. 

The  ipacins  of  gndgeooa  i>  a  feet  8  inchu  apart}  the  depth 
of  gndgeoM  uid  pinlie  bradtcis  k  syt  incihas.  The  ckannce 
all  aroand  between  rudder  and  sten^poft  It  }i  inch,  and  the 
space  between  rudder  and  itempoat  it  Sfi  tncihei.  Tht  caUan 


'I'hc  guadraiit  is  of  the  Ihn-e  lexKcd  'yi>e,  with  at  an 

angle  of  40  drsrf.s.  The  radius  nf  ;;ii:iilrant  is  \  frit  ^ 
inches.  The  iv\:^  ai  1hi>s  art  all  .5  im-hr^  mhU  tiy  j' >  ilK•lu■^ 
thick,  and  2' j  inches  wide  hy  2  im-hcs  iliii  k  at  palm.  The 
palms  are  7  inches  deep  by  inch  thick.  The  boss  is  85^ 
inches  diameter  by  4^4  inches  thick.  After  deducting  4)4 
inclica  for  diameter  of  rudder  stack  this  leaves  ijj  Inches  on 
each  aide  of  ctoek. 

To  pclnna  of  q:iiidfant  kg*  i>  riveted  a  7  bjr  M-tnch  plate; 
attd  to  the  plate  are  rivaled  two  syi  by  y/t  by  ^-tnch  anglci 
for  run  of  sieertng  chains;  at  each  side  of  quadrant  is  lilted  a 
hook.  To  these  hooks  the  steering  chains  are  attached,  and 
two  horns  arc  CiJicd  to  quadrant  to  priM-ni  chains  jumping. 

Fig.  4  shows  a  rudder  fur  a  triple  screw  turbine  steamer. 
The  rudder  is  siiijjle  piate  with  fran.e  anil  arms  shrunk  on. 
The  rudder  stock  is  9  inchc»  diameter,  and  is  fastened  to 
rudder  frame  with  a  horiiomal  eoupliaf  by  neana  of  eight 


no.  4. — >i'M>tii  «N»  iiBTkii.i  roa 


of  pintles  are  3J4  inches  from  stcrnpost  and  3'4  inches  from 
end  of  rudder  frame. 

A  detail  sketch  of  pintle,  gudgeon  and  s'.i  pper  is  shown. 
I  111-  fi  r.'.i  of  stopper  slmws  a  lug  riveted  to  sternpost  with 
three  rivets.  The  lug  is  8  inches  long,  i'/i  inches  broad,  i'/, 
inches  thick  at  after  end  and  }4  inch  ai  fore  end.  The  stopper 
is  on  lower  pintle,  and  ia  arranged  to  allow  nidder  to  work 
through  an  angle  of  8»  dcgreca.  The  nidder  ^e  is  ta/» 
inch  thick. 

The  aierapoit  is  a  fofgfaig  10  feet  6  Incfaca  over  all,  ol 
S  hy  i}4-inch  section.  The  rivela  in  upper  part  are  %  iadt 
diameter,  spaced  iiKhis  apart ;  in  lower  portion  the  rivets, 
are  i  inch  diameter,  spaced  5  inches  apart.  This  spacing  it 
continued  to  bar  IceeL  The  length  of  sternpost  in  a  fore^d- 
aft  direction  ia  5  feet  3  faKhei. 


TVRaiKE  STIL^MtR 


■  '/■j-inch  turned  iMilts.  and  a  tapered  key,  2%  and  2  inches 
by  I  n  iruhcs  thick,  is  driven  up  the  center  of  the  coupling. 
The  ci  uplirii;  is  titled  above  the  waterline.  so  that  the  rudder 
can  V'l.-  unshipped  withniit  in  any  wa\  uiUi  firing  with  the 
steering  gear.  Tin-  dianieti  r  t>{  rudder  frame  at  coupling  is 
9  inches;  at  niid<liv  pMitlt'  to  Inches ;  at  bottom  pintle  II 
inches,  and  at  boitoni  of  rudder  b}i  inches. 

The  arms  are  shrunk  on  and  secured  against  rotation  by 
kqrt.  A  kmgitndinal  groove  for  the  plate  serves  as  a  kcgnvagr 
for  the  amu.  The  five  aims  ate  spaced  from  3  feet  9  in^es 
to  •  feet  7  inclTes  apart  Th^  are  7%  inches  de«p  at  rudder 
franfte.  and  vary  in  thidniess  from  4^  to  4H  inches.  At  the 
end  of  the  rudder  they  arc  5  inches  deep  and  lYi  inches  thick. 
The  thickness  of  arm  bosses  varies  from  2}i  to  3  inchet. 

The  upper  and  lower  pintles  are  4)4  inehaa  diameter 
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through  gudgeons;  then  the  dianirler  is  rrdured  to  inches. 
The  diameter  of  bottom  pintle  is  s'  J  inches,  and  ta(>er»  to 
4V4  inches.  This  pintle  rests  on  a  steel  button.  A  split  pin 
is  fitted  ahovc  nut  of  each  pintle.  .\  head  is  fitted  on  upper 
pintle  only.  The  pintles  are  bushed  as  follows :  yi  inch 
brass,  Vi  inch  lignum  ritx.  with  Iri  inch  white  metal  tapped 
r>n  to'  top  of  gudgeons.  The  rivets  for  connecting  arms  to 
rudder  p'ate  are  1%  inches  diameter,  spaced  5^  inches  apart. 
The  thickness  of  rudder  plate  is  24/20  inch. 

The  distance  from  slenipost  to  center  of  pintles  is  6'/i 
inches,  and  from  center  of  pintle  to  center  of  rudder  frame 
is  13  inches  The  clearance  between  rudder  frame  and  stern- 
post  at  bottom  pintle  is  t  inch :  at  upper  and  lower  pintles  the 
clearance  between  stcrnpost  and  arms  is  I'/i  iiKhes ;  between 
gudgeon  and  rudder  frame  2'j  inches.  The  stopper  is  ar- 
ranged to  allow  the  rudder  to  work  through  an  arc  of  70 
degrees. 


The  Qasollne  Tow  boat  Brother  Jonathan. 

The  use  of  the  internal  combustion  engine  for  marine 
mulive  power  in  lowboats  is  growing  rapidly.  One  of  the 
latest  examples  is  the  new  gas  tug  Hrother  Jonathan,  designed 
by  U.  VV.  &  R.  Z.  iJickic,  San  Francisco,  for  James  Wilder, 
and  u»e<l  in  towing  work  in  San  Francisco  fiay.  This  tyt>e  of 
boat  has  been  developed  by  Mr.  Wilder  after  many  years  of 
experience  in  operating  boats  of  diflFcreni  tyin-s.  and  has 
proved  very  successful  for  towing  barges,  schooners  and  gen- 
eral small  towing  work. 

Most  of  the  towing  is  done  on  a  headline,  so  the  main  tow- 
ing bit  is  placed  well  forward  to  facilitate  handling.  .The 
hull  is  <i(  strong,  plain  construction,  well  fastened  throughout 
with  galvanized  iron,  the  general  dimensions  In-ing  as  follows: 


Fret. 

Length  fmm  forward  dde  of  stem  tu  after  side  »f 

stern  jxwt  

Length  owr  all   41 

Breadth  mnMrd   "ii 

Brradtb  nvrr  pUmlcing   tt 

Breadth  over  guiird*   11 

I>eplh  mohinl,  tup  of  keel  to  top  of  beams  at  ^dc  5 

Depth  of  hold   4 

Draft  of  water,  aft,  complete   5 

r)raft  forward,  3  feel  tt  inche*;  mean   4 

t'>  t'lnm  IWk 
•'«  »*PJl  Pl~ 


Inrhrs. 

10 
10 

3i 

7 
3 
4 
6 
6 


HiDdiiF  itcrum.  iitMMta  noPiLt  AVB  HA»  or  OAtocixi  towioat  acoTHit  jokatbai. 


'  Google 


NwcMBER,  igoS. 


International  Marine  £n|{ineerin^ 


483 


IIBI  viiw  or  tat  uinHu  joxxtuam. 

The  hull  is  short,  to  enable  (he  boat  to  turn  easily  between 
the  wharves.  The  steering,  reversing  and  governing  arc  all 
controlled  by  auto  gear,  the  boat  being  easily  handled  by  one 
man. 

'rbr  lumtivr  u^td  for  planking,  decking,  ceiling  and  housing 
is  \o.  I  PuKct  Sound  pine.  The  stem  stern  post,  rudder, 
rudder  post,  cleats  and  bits  arc  of  oak.  The  main,  lower  and 
nose  guards  arc  of  iron  liark.  Five  natural  knees  arc  titled 
on  each  side,  as  shown  on  the  plan,  throuKh  fastened  through 
deck  beams  and  deck  and  frames  and  outside  planking,  which 
makes  the  boat  very  solid.  The  crown  of  deck  beams  is  4 
inches  in  the  width  of  11  feet  7  inches. 

The  engine  is  of  the  two-cylinder  heax*}'  duty  marine  typ«, 
built  by  the  Atlas  Gas  Engine  Company,  San  I'ranci^co,  and 
develops  -J  brake  horsepower  at  320  revolutions  per  minute, 
running  on  "No.  /'  distillate.  When  running  light  the  engine 
makes  310  revolutions  per  minute,  turning  a  four-bladed 
elliptical  propeller  of  46  inches  diameter,  40  inches  pitch  and 
33  percent  surface  ratio,  driving  the  boat  at  a  speed  of  10 
miles  per  hour.  The  boat  is  too  short  for  speed,  the  photo- 
graphs showing  excessive  bow  wave  when  running  at  full 
speed. 

Typeof  engine  (75  hoTseprm-er)  ..       Steam  Gas 

Fuel  used   Crude  all  Distillate 

Price  of  fuel   *i.J5  |>cr  bbl.         7c  per  gal. 

Cost  of  machinerv-  per  horsepower  lioo  (/iioj)         150  (£io\) 

Weight  i>cr  honepowcr   450  lb*.  100  lbs. 

Fuel  per  horsejwwrr-huur   i.,?  IIm.  |  V.  S.  gal. 

Cost  of  same   43k  ftj.fc  (311/) 

First  cxjst:   Hull   »i.ooo  (£600)      ti.Soo  (£370) 

Machinery  •;..soo  (£1,540)     »3.*50  (£""0) 

Tuial  tio,400(£i.i4o)    »5,S50  <£i.t40) 

Labor,  cost  per  hour   •i.»o  (4/11)        to.ln  (i/sJ) 

Total  cott  of  operation  per  hour. .  S1.615  (6/8)        $i.3j8  (5/1) 


The  first  cost  and  com  of  operation  of  a  gas  and  steam  tug 
of  the  same  power  is  approximately  sh<iwn  by  the  table. 

It  will  be  seen  from  the  table  that  the  first  cost  and  cost 
of  operation  of  a  gas  lug  of  .small  power  is  much  less  than 
ihat  of  a  steam  tug,  even  though  the  fuel  cost  in  the  former 
is  htKher.  (he  cost  of  labor  accounting  for  the  difference. 
The  steam  tug  refjuircs  a  hull  50  feet  long.  14  feet  beam  and 
6  feet  6  inches  draft. 


MARINE  ENGINE  DESIQN. 

■T  a>V^^D  M.  ULAOO,  t.  (. 

CalrulatioHJ  for  the  CoHnecting  Rod. 

Let    /  —  J.J5  X  slnike  "  1.15  X  41'  —  94-5' 
i  "  I .oj6; 

P  —  77,700  X  I  .oj6  —  79,800  pounds; 
N-  ij; 

C  —  70,000  pounds; 
70,000 

/   5.8»S  pounds. 


t  X  79,«oo 


F  - 


-8.73. 


3.I4>  X  5,815 
Formula  (^^)•. 


i.oS  X  «.73  X  70,000  X  (94-5)' 


V  - 


4-  76. J  4-  8.73  -  34,53, 


10,000,000 

D  —  5. 88',  (Use  5i  inches),  diameter  a(  middle  of  rod. 

Di&me(er  at  top  of  rod      —  5 .875  X  0.9  —  5 .  J8,  (I'se  5}  inches); 

Diameter  at  bottom  of  rod  —  5.S75  X  i.i  —  6.45,  (t'se  A)  inches). 

79.800 

Load  on  bolts  of  crosshead  pin  caps  —   —  19,950  pounds:  this 

4 

will  require  i. 5-inch  bolts  (see  Table  IV.). 

T  -  6. as*  +  2.5'  +  0.5'  -  9.15'. 

Heads  of  bolts  will  be  1.5  X        —  3-7.^'  diameter. 

I). as*  —  3.75'  —  5 -,5'.  The  thickness  Z  of  the  fork  can  be  5I 
inches  and  have  the  heads  of  the  bolts  ckar  the  fork  hr  '/„  inch. 
The  length  of  the  crosshead  pin  —  6.25  inches-  Let  the  o^rrhang 
of  the  box  be  f  inch  on  each  side;  K  6.15'  —  1.5'  —  4-75'- 
We  will  make  the  caps  of  wmuglit  stt-el. 


7<;.8oo  X  9.35 


FuimuU  (29): 


5  - 


-  3.aj'(U»e3n. 


TNI  •■Ollin  JOX/IIHAN  AT  rvLL  srizv. 


2  X  4-75  X  "-500 
F-g.sr+  .25'-  9-75'i 
If  -  9.75*  4-  |.5»  -  11.25'; 

V  -  4  . 37.'!'     4'  +  4*  -  u  .375'i 
Q-2.5'+  .f-f: 
N  -  i.<;'. 

IK 

The  radius  of  the  insl<lr  of  the  fork  is  —  —  5 .625  inches. 

2 

Draw  linr.i  (aralli'l  to  .YA'.  Figure  31,  spaced  i  inch  apart. 
3  X  79.800  X  1 

Formula  (30):   It'   8.9a;  h  -  3.985  inches. 

5.375  X  5.000 
A*,  -  2  X  8.92  -  17.84;    A,  —  4.13  inches. 
A',  —  3  X  8.92  —  26.76;    A,  —  5.18  inches. 
A',  -  4  X  8.92  —  35.68;    A,  -  5.97  inches. 
A',  —  5  X  8.92  —  44.60;     *|  —  6.68  inrhr«. 
The  dJmensioits  of  the  collar  nulst  <'an  be  taki  n  fnim  Table  V.; 
total  thickness  of  linetv  for  cruuliead  end  to  he  2  inches,  as  follofrs: 
I  cast  iron  liner    i|     inches  thick, 
I  brass  liner         }    Inch  (hick. 


'  Google 


International   Marine  KntiineerinK 


FtomTtbleVtl., 


«  tin  liner  '/„  inch  (htrk. 

1  i/.i   itirr  Vii  ii«  h  thii'k- 

-y.Soo 

Kac h  bolt  of  ihu  crank  pin  lyx  muM  ram-  —  J9>900  pottn  b. 

Fr<im  'I'.iblr  IV.,  the  diameter  thoujd  be  i\  itu;he». 
Furmula  j7  (tee  bdvw  wider  cniak  daft*)  pm  the  riae  of  (he 

enuilt  jhalt.   

i>-(o.93SX>3.S+o.«o9X4i-t-<>.<a»X«4.-l-a.o>4sX4*0  X'/iAj 
II      <^  inrhei). 
Mmke  tlie  diancler  of  (far  crank  |iin  IdcIks. 

3 1  .ooo  X  iiOOo 

FonnuU  (ji):     X.  —  i  .6  X  —  J9, joo  ijoundj. 

8jo 

39.SOO 

I  —  aiS  pMinds.  —  175.5 

•75  S 

s«jtuirr  Inch*?*.    Length  C  of  crank  pin  —    —  14  inches.  Let 

"■5 

the  bos  owrliuic  a  inciics  oo  each  lide;  then  Z>  •  l»  inche*. 
V  -  ij.s*  +  3.»s*  +  0.7s'  -  16.5*.  Mete  the  cap  or  ca«  deel. 

79,809  X  16.5 

Fonnula  (33):     K  -  ■y  =  5.1s',         5}  inches). 

10  X  5,000 

Let  M  "  2',  O  -  o.6t?',  P  -  J. 75'.  Total  thickness  oi  lincrt 
for  CfMlk-|lin  end  to  1>c  3)  inches,  as  folinu  . 

I  cast  imn  liner         hvhr-.  ilucit. 

I  bmss  liner         '  ,,  im  h  tluck. 

3  tiD  Kner*  '/i.  inch  thick. 

1  fin  liner  '/»  ioch  thick. 

•  dn  linen  '/»  inch  thick. 

sUAniJic. 

Crank  Sl.afl.—The  stress  upon  the  cnnk  ahaft  CM  bc  6g' 


iirtU  L>  lucins  of  the  formula  / : 


My 


wheic  M  •>  tbe  mMfanum  e<|iuvaWnt  t«ri<liii(  mooiciil; 

f  m  ndine  of  ihaft; 
•ml      /  •  poter  ■wiBBflt  «f  inertia. 

TD  t«r 

or        /-  . 
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For  lolid  &tuft$, 


/"  X  S.I 


/ 

r  X  P  X  5.1 


(33) 


(34) 


For  boUow  shah*.      /  — 

The  maximutn  twistinR  moment  can  be  olitainetl  from  the 

nii  iv,  lui  ^v>:  nil  nil  lit  liy  nuans  of  a  factor  derived  from 
analyses  of  engine  trials.  The  mean  twisting  moincnt 

/.  H.  P.  X  Dioee 

 .  (3S) 

am  ■ 

iiheie  I.  H.  P.  •  total  iiulicnted  lionepowcr  of  cosine, 
and  n  •  levoiutiana  «f  engine  per  mlntile. 

The  maximum  can  bc  oblainetl  from  this  by  milltiplyillg  bjT 
a  factor  C,  which  has  the  following  values: 
.  SingleK-ylinili  r  engine,      C     j . 


Two^ylindcr  rn|{ine.  C 
Tinie<)lin<lcr  ennino.  t 


-  l.J 

-  1.33 


TIk  cranlc  diaf t  it  $iitj«ct«d  to  beading  aa  welt  as  twitting, 
and  the  cquivalcrrt  twistinB  nKNBcat  is  usually  fmnid  Iqr  nte 

of  the  formula : 

r,  =  .u  +  yxr  +  f*.  (|«) 

wbcie  i/  -  the  bending  nomeot  ei  Uie  leciiim  whew 
7*  B  the  waifmnm  twisting  moaicnt. 

The  li>ad  ti{Kin  the  crank  shaft  is  intermittent  in  character, 
varying  from  a  maximum  to  a  minimum.  The  factor  of  safety 
111  be  used,  then,  is  8  if  the  twisting  moment  i?  thir  v:iven  by 
fiiriniila  (3(1).  If  the  bcndinK  moment  is  neglected,  and  only 
ill;  tvM-tinK  moment  i$  u^e<l  in  figuring  the  lliaf^  tlw  fiCtOT 
■  .I  !i,nety  should  be  incrra'<«-il  Xn  10 

In  order  to  Ret  .1  ratiiiv:  1-  lu-  esMfy  that  not  only  a  ship's 
hull  hut  also  certain  parts  of  its  machinery  shall  conform  lo 
the  rules  of  the  repistering  six-iety.  The  crank  shaft  is  one 
of  the  parts  of  machinery  whoee  size  is  spcciAed,  so  that  its 
diameter  will  bc  determined  by  aome  of  tlw  foOowing  miei, 
rather  than  by  the  preceding  fommbb 

Lloyd't  Rmlfs  (1906-1907).— Stroke  greater  than  H  low- 
prettttre  diameter  and  leas  than  low-preacare  diameter. 

Tfirff  Crankt  ai  Eqtial  AngUs.—RAtM  of  low-pressure  area 

'::v.;li  ;T,-.^i.irr   :irea  tlol   OVCf  91 

Diameter  of  line  sivaft 

-  (e.o3M  +  0.0099  +  cooaO  +  o.aifi$5)  X 't^.  (j?) 
r,  iir  Clanks  ai  ti<]u,i!  .i't^Jfj  — Ratio  of  kw^euure  am 

to  high-pressure  area  not  over  13' 
Diameter  of  line  shaft 

—  (ouei])^  +  omA  +  «.eei4C  +  amijO  +  omssSi  X  <3*) 
Diameter  of  crank  ahaft    si/ao  diameiei  of  line  shaft. 
Diameter  of  thrtist  shaft  between  collan  ss  ii/io  diameter 

of  line  shaft. 
Diameter  of  ecrew  thaf I 

-<».«3+     ~  xr, 

T 

where  P  =  diameter  of  propeller,  and  T  s  diameter  of  lino 
shaft.  In  no  case  qnisi  Uic  diameter  of  icrew  shaft  bc  len 

than  1.07  T. 
In  the  above, 

A  —  diameier  of  high-pimiine  cylinder  in  incbeai 
B  V  diaawier  of  &«t  medium-prcstnie  cylinder  hi  Incliea; 
C  *  diameter  of  aeoood  raedtiun-pramue  cyGader  in  indiea; 
D  —  tfaitteter  of  lowpieaniR  cylinder  in  inchmi 

5  -  iitnike  i>f  engine  lu  Incfacai 

P  -  gage  boiler  preMim. 

Bureau  I  ,  ri,j;  Ruics  i  u/^j)  for  shafting  of  double,  ttiflla 
and  qaadruplc  expansion  engiitcs,  no  overhung  cranks: 


i'U«,P,»4a.ia£i») 


(3»> 


err   d  —  diiinii  ier  of  after  shaft  liearing  in 
«,  —  number  of  high-pn-^surr  cylinder*; 
/),  —  diumeter  of  einh  :  iRh  :  r<  ,s  ir;  .   Lindef  iu  lachea; 
It  "  numlier  of  lnvr-|,re*i«uri'  lylintiers. 
D  ^  diatn<*t<rr  of  each  low.prvn.iiure  cylinder  in  inches. 
L  »  length  ut  stroke,  in  inches,  common  to  all  pistons. 
P  *•  gage  boiler  pressuie  in  pounds  per  sqnaie  inch. 


F«lir«ylindrr  engine,      C  •  t  .95 


1-or  hi  1  ch  ills  the  diameter  muni  be  increased  by  I  per- 
cent if  the  iliamtier  of  the  hole  is  0.4  of  the  outside  diameter; 
by  J  percent  if  the  diameter  of  the  hole  is  0.5  of  the  outside 
diameter;  by  5  percent  if  the  diameter  of  the  hole  i»a6of  the 
out.sidc  diameter,  and  by  10  percent  if  the  diameter  of  the  liola 
is  07  of  the  outside  diameter. 

If  the  se(|uence  of  cylinders  and  angles  of  the  cranks  in 
qttadntpJea  are  lo  chosen  at  to  reduce  the  maximum  torsional 
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Compound*** 

Cempeuad.. . 

CompouiKl.. . 
Compouad. . . 

'Inple  

Triple  

Tripfc  

Quadruple . . . 
Quadruple , . . 


Anile 

No.  of  No.  of  Bett*ttn  Valne  of 

Cylbidcn.  Cnaki.  Cnnk*.  tmot  C 

•  a  9»*  3,400 

4  *  90P  •  3,500 

6  3  no^  3,*oo 

3  l'  ....  »,IO0* 

3  i  'f°  3.6m 

i  3  !«'  i,9O0 

3  a  90*  j.coo 

4  J  00°  3.3>» 
4  3  90*  3.'»»t 

4  4  90'  4i000t 


*  CuieS  at  <iJ»  in  Iticb-iicaMuc  cylinder. 


the  above  valocs  may  be  incrcMed.  bat  in  no  mm 
dMir  exceed  4,i<i(x.  Each  paiticabr  cue  miut  be  tub* 
milted  for  approvsL 

D 

Tbrn  dienwtcr  of  propdkr  thkh  mmt  be  (1.7  1$) 

d 

percent  in  excess  of  the  diameter  o(  the  crank  shaft:  where 
D  —  diameter  of  propeller  in  inches,  and  d  the  diameter  of 
crank  shaft  in  inches.  The  diameter  of  thrust  shaft  at  the 
bottom  of  ooUariy  both  between  and  imiaediately  btjfoai  these 
latter,  to  be  eqoal  to  that  of  the  ciank  thaft,  and  tapered  off 
at  each  end  to  the  amalltt  diameter  of  the  body  of  the  ihalt 
For  tonncl  shafts,  a  rcducdoti  of  6  percent  on  the  diameter  of 
the  crank  shaft  will  be  allowed. 

Turbine  Shafting. — In  turbine  engine*,  where  I.  H.  P.  is  the 
power  transmitted  by  each  shaft. 

JO  XI.  a.  P.  D 


,.■4 


-;  +  — f  4t "  1-05^  (40} 

tdo 


■  4^  diamelcr  of  tuaocl  ahaMag  hi  iaclita; 
4i  B  dhBMler  of  peopeUer  abaft  te  bicta; 
rf^  — tWawfirr  ef  lotar  shaft  ia  indies  at 
D  —  diameter  of  propeller  in  inches; 
R  •  mmiber  of  remhitiuns  per  miaote. 


^Mrriraa  Bum*  0/  Shif^nf  RtUet  far  Sh^Hiig. 


5- 


(40 


5     dinmrlrr  cif  rrank  shaft  in  inches; 
P  "  |r»«5e  [in-ssurr  at  biiiler  in  pounds  {>rr  w^uarc  inch; 
J)"  •^i.inictci  uf  li nv-pressure  cylinder  in  ijuho  (if  there  is 
more  tlwn  one  low-prcssuie  cylinder,  then  for  i>*  nse 
the  sum  of  the  squares  of  the  dSamelBn); 
L  —  length  of  stroke  in  inclia; 
K  —  bder  fiera  fellesriag  taUe: 

No.  of  Between  VeUie  of 

Type  of  Engine.  Cranlui-  Cranks.  Fa<  tor  A'. 

Compound   2  qo°  1.450 

<;;onipn;iri.1 . ,  .   2  180°  or  0°  1.200 

t<ini].ir.;n(l  I  I  rvilnticrs).  .  .  3  1 30*  1,500 

Tr.vlc    3  lJO°  1.700 

Tnf)!*  (4  O'tindiTi)   4  90°  1,600 

Quadruple.   4  90°  1,800 

Quadruple  (5  cylinders)   j  72°  2,100 

In  four-crank  engines  with  unequal  sp-icinfj  of  cranks,  A' 
mtist  be  decreased  as  ^..'lM^^  ^ 

If  sniallest  angle  lies  t>rtweeii  73  decrees  and  8$  degrees, 
decrease  K  by  100;  if  snallest  angle  \ka  between  6b  dcgrrcs 


and  75  •''■grees,  decrease  K  by  aoo;  if  smallest  angle  lies 
bctu  t  >  II  ^  degrees  and  6s  dcgrcca.  decrcas«  A,'  by  300. 

For  hollow  shafting  see  under  cqoatioa  39.  The  diaiaeter 
of  the  propeller  shaft  if  to  be  6  percent  is  cxceaa  of  the 
diameter  of  the  cniile  alwft.  The  diameter  «l  the  twmel 
shafting  may  be  s  percent  lese  tlwn  that  ot  the  cntik  ahaft. 

Crank  shafts,  are  generally  made  in  sections,  one  section  for 
each  cylinder.  The  .sections  are  flanged  and  joined  together 
by  coup!jn.L'  "  rli^  !-lhafts  may  be  divided  ini o  i«  '  i^i^si's, 
forged  .1:  ii  up,  and  still  further  divided  into  solid  sli.Tfis 

and  ho!l  'u  '.'nnits.  In  the  merchant  marine,  shafts  k's>  iluiii 
ij  inches  diajiicter  arc  usually  forged,  as  shown  in  Fig.  32, 
exccpi  that  they  arc  seldonj  hollow ;  above  that  diameter  they 
arc  usually  built  up,  as  shown  by  Fig,  33.  HoUow  shafts  are 
seldom  used  in  mereliant  siiipa,  Imt  arc  need  almost  altogether 
in  vessels  of  the  navy. 


L. 


FML  aa.— (■•rNN). 


The  proportions  of  the  dilFerent  pans  should  h«  as  follows: 


Diameter 

Thkkmas  of  webs 
Length  of  cnnk  pin 

Diameter  uf  t  runk  pin 
Thickness  of  conplingt 


~  D  (sec  above). 

^  A  "  o.bD  to  o.jD. 

—  B  —  length  of  crank  pin  bsai  4^  I 

inch  to  I  tech. 

—  C  -  V  to  D  +  t  inch. 

—  £  —  o.mZ>  to  a.ajX>,  naval 


-  o.e5i7  to  o.aU>,  auKhaM 


between ' 

main  bearfngs  —  F  —  J  inch  to  }  inch. 

QasiaBce  lii.'lwri:n  :  oii;>Liii|^s 

iiad  m.:iir;  l:i,?.Trinp3  —  tr  —  a  inches  tu  j  im  hes. 
Clearance  between  cui  nlric 

pads  and  n>ain  bearings  —  //  —  )  inch  to  ^  iach  (minimum). 
Rj<1ii:,  of  coupling  fiJkt  —  d  —  t  inch  to  2  inches. 

Diameter  of  ecccmric  pads  —  —  iJ  +  J  inch  tu  D  +  }  inch. 
Diameter  of  joitnul  and  pin 

in  crnnk  webs     L  •»  C  -f  }  inch  10  C  +  I  incb. 
Radius  of  crank  wrh  at  pin       —  M  —  9,ij$L. 

lUdius  of  crank  web  at  shaft    —  iST  —  e.$as£. 
Bnadth  nt  web  fn  soHd  shafM  -  O  —  t.050  10  i .i2>. 
Metal  lietweeB  shaft  and  pin    —  P  —  0.45Z.  (at  least). 

When  the  three  sections  of  shafting  for  a  triple  engine  are 
to  be  intcrchangcalile,  all  of  the  cr.ink  webs  should  be  of  the 
same  thickness,  otherwise  the  forward  webs  can  be  made 
thinner  than  the  after  webs,  having  .1  tliuk:  i-^s  of  0.6  D  at 
the  forward  cud  atid  0.J  D  at  the  after  end.  The  bearings  can 
tc  of  different  lengths^  hot  suHicient  dear  apace  mvai  be 
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allowed  on  all  scctiotis  of  thi>  shaft  to  actomw-ftate  the 
longest  bearing,  if  the  section*  are  to  be  interdianK<  .iMt 

The  diameter  of  the  coupling  rtange  muM  b«  detcrmiruil  by 
the  tut  of  the  coupling  boitt  used.  The  pitch  circle  ot  th  - 
htitt  must  be  Itrgc  eowch  to  permit  the  miU  on  the  ends  of 
the  boltt  to  nirn,  withont  havfiif  to  cut  sw»y  wiytliittK  hat 
flw  fillet  oi  the  lanie.  The  correct  miniber  of  helu  «a4 
dnmeler  of  fittb  circle  can  he  dctcnnincd  only  Iqr  triti.  la 
the  first  assumption,  the  radius  of  pitch  circle  can  be  taken  a* 
a75  of  the  diameter  of  the  shaft,  and  in  the  largest  »t»e»  of 
•hai'.s  'inc  bolt  is  allowed  for  about  each  2  inches  of  diameter 
oi  sli.iit  In  order  that  the  shearing  -iircnKth  of  the  Udti  may 
equnl  the  t.  irvi-jTiiil  n'-i  iii;!)!  '  1  tin  -h^i-.  tile  diaiDCtCr  of  the 
coupling  bolt  should  be,  (or  solid  shafts, 


I 

/ 
f 

na.  ti. 

Jt-— X\l  .  (4J) 

■  aXr 

and  fur  hoJiow  shafts: 

R-k\  »  (4J) 

P  X  «f  X  r 

where  X  -  dianelar  of  coupfinK  boh  at  «heaihi(  HciMn; 
D  ••  ooler  diameter  of  CiMik  «hafti 
d  -  inner  iliamelcr  of  hollow  abaft; 

n  —  numlxT  of  mupOnf;  bollt; 
and       f  =  radius  of  pitrh  cir<  Ic  of  cijuplinn  bolls. 

The  diamtUr  .<f  the  couplinu  flange  sliould  bo  ji>  -I-  ^1, 
The  conpliiiK  '-"It*  arc  usually  iaptr»tl  fr-iin  end  t(»  end  at 
the  rate  of  1  inch  per  foot.  Where  the  nut  is  attached  at  the 
fmaller  end  th<-  diameter  of  the  boll  can  be  rcdurcd  from 
H  inch  to  inch,  as  the  iwt  serve*  inereljr  to  keep  the  bnh  in 
place. 


WEARINCS. 

The  diameter  of  the  crank  shaft  in  the  main'  bearings  is 
that  given  by  the  formula  for  crank  shafts.  The  length  of  the 
bearings  is  made  such  that  the  bearing  pressure  shall  not  ex- 
ceed that  given  in  Table  VII.  The  loads  upon  the  bcvings 
increase  aa  «c  go  loenrdt  the  pmpelier,  aitd  are  not  all  of 
the  aaaae  eharacter.  In  lome  eaaca  the  bearing  pressnre  is 
tvell  distributed  over  the  entire  cirenmfercnee  of  the  bearing; 
in  other  cases  it  tends  to  art  upon  a  small  portion  only.  As 
the  important  thing  about  a  bearing  is  that  it  shall  be  suf- 
ficiently lar^.'!'  I"  Ik-  kept  cmil,  i.m  I.".'  ?n.;:  th;it  3  liiru'.T 
unit  bearing  pressure  can  be  al!  .wni  wlurc  thi-  !  >a'!  ;?  wf  l 
distributed  than  wheic  ■!  is  u.  i:).;c:il':i:crl  on-.-  i<jri  '■r.'.y. 

When  a  piece  of  shatting,  sucli  as  a  tine  shaii,  fur  instance, 
is  transmitting  power,  there  is  no  load  upon  the  Mipport» 
except  that  due  to  the  weight  of  the  shafting.  If,  however, 
a  crank  is  introduced  into  the  shaft,  and  a  bearing  pl:ui.il  !  n 
either  side  of  the  crank,  these  bearings  will  be  subjected  to 
loads  id  addition  to  those  from  weight  alone.  The  force 
tvhicfa  one  web  delivers  through  the  eranic  pin  to  the  other 
web  win  be  felt  upon  the  bearing  adjacent  to  die  tatter  web, 
while  the  reaction  which  the  first  web  experierKes  will  be  felt 
upon  the  bearing  nearest  that  web.  These  loads  upon  the 
liLariiig^  niList  be  equal  k:  am  aiiit  aivl  '>pp>''-itf'  '.n  ihrci.tii  11.  m 
order  that  the  shiift  v.h:rh  was  in  < iir.jlibrium  before  the  crank 
was  intri-ilu,;i'<l  nia\  slill  ht  in  uiiuuibrium. 

The  turning  force  acting  at  the  crank  pin  will  increase 
as  we  go  towards  the  proiieller.  so  that  component  of  the 
bearing  presstire  will  become  more  predominant  The  coot' 
ponents  of  the  bearing  pressure  are  shown  in  Fig.  34.  OA  is 
the  posititw  of  the  crank  after  it  has  tnnwd  through  135 
degrees.  AB  is  the  force  acting  through  Hut  ctmnecting  tod, 
and  is  cosnpoaed  of  the  weight  of  (he  recipnieaiting  parts  and 
'the  unbalanced  steam  pressure  on  the  jHston.  is  fhe  cross- 
throw  of  the  connecting  rod.  CD  is  die  resultant  of  the 
weight  of  the  shaft  and  the  inertia  of  the  reciprocating  parts. 
PI  1-  ilii  .■-■iiir:ruval  I'crce  of  the  unbalance'!  [>;iru  ,  f  ^he 
cnjjk  viehi  and  ■.r.ilik  pin.    EF  is  the  ft-r'-f  uji^ ni  the 

after  web,  due  to  the  turning  force  (r m  ll.t^^arll  cylin- 
ders. EG  is  the  reaction  upon  the  forward  web,  due  to  the 
above  force.  Ah  is  the  resultant  force  acting  upon  the  after 
bearing,  and  AG  is  the  resultant  for  the  forward  bearing. 

It  will  be  seen  that,  if  the  turning  force  were  left  out,  as  is 
the  case  in  the  bearings  of  the  first  cylinder,  the  two  bearings 
wouM  liavo  the  sama  had  upon  them,  and  acting  in  the  aama 
direction.  The  effect  of  the  turning  force,  however,  is  to 
cause  the  resultani  loads  to  differ  quite  widely  In  amount  and 
in  direction,  As  the  turning  force  changes  its  direction  of 
action  through  .?fo  degree*  during  a  revolution,  its  effect  Upon 
till-  .-I  iillatit,  as  it  beconifi  rti.  ri  pri'ili  niitiant  in  the  bearing! 
nt-arcr  the  propeller,  is  i  '  i.nisr  iln-  I.  ail  n.i  he  distributed 
more  unifi.'nnl-.  ai  i-.i-al  ili-  luarm.:  In  llic  r;isr  ui  \h<-  fir- 
ward  bearing  of  each  pair  ot  hearings,  sitin-  iln  r:.uUi»ii  of 
the  turning  force  is.  in  general,  acting  in  a  iliKi  'i  m  opposite 
to  that  of  the  other  forces,  the  resultant  t>  r  l^  1  .  .i  t  upon  the 
sides  of  the  bearings 

Tfac  mean  load  upon  the  bearings  can  be  found  approxi- 
mately bjr  means  of  the  formula: 
11,000 

where    PS  ~  piston  sjn-iil  in  fin-t  i>cr  minute; 

JfP%  "  the  iiirlif  ale<i  hors**]!! iwer  fle^f  I<»tx''l  by  the  cvlinders 
forwatd  of  the  vyliiidir  whow  btaringi  are  in 
qutx  i'-n : 

MP,  —  the  indicated  horsepower  dcvi-k>[.>e<l  in  the  cylinder 
orer  the  bcstiogy; 
and        /  —  a  factor  whese  tnhie  can  be  taken  from  the  ctwca 
gitifn  in  Fieure 
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The  factor  /  allows  for  two  components  of  the  bearing 
load,  one  due  to  the  power  being  de%'cloped  in  the  cylinder 
over  the  bearings,  and  the  other  due  to  the  centrifugal  force 
of  (he  rotating  pans.  If  we  had  to  deal  with  the  first  com- 
ponent only,  /  would  be  constant  for  all  horsepowers,  but  since 
the  centrifugal  force  of  the  rotating  parts  increases  at  a 
greater  rate  than  the  horsepower,  the  factor  /  will  increase  a^i 
the  horsepower  increases.  When  the  centrifugal  force  of  the 
rotary  parts  is  balanced  by  weights  upon  the  crank  webs,  the 
factor  /  will  be  taken  as  for  zero  /.  //.  P. 

Sometime^  the  bearings  between  two  cylinders  are  combined 
into  a  common  bearing.  In  this  case  the  toad  coming  upon  it 


FM-lor/  fur  CqiMthOB 


nc.  U, 

can  be  found  approximately  by  calculating  the  load  coming 
upon  each  bearing  by  means  of  formula  44,  and  multiplying 
the  sura  of  the  two  loads  by  a  factor  taken  from  the  following 
table: 

TABLE  OP  FACTOIIS  FOR  COMMON  BEAKIMCS. 

.  Angic 

Between 


Between.              Tytx  of  Kngine.  Cranks.  Factor. 

tst  ami  ad  cylinders . .  Triple;  high  lending   iio°  0.6 

Quadruple   180°  0.45 

Triple;  low  leading   340°  0.85 

id  and  3d  c}°Iinder>. .  Quadruple   90°  0.47 

Triple;  high  leading....  |]o°  0.615 

Triple;  low  leading   140°  0.9 

3d  and  4th  cylinders. .  Quadruple   180°  0,875 
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When  two  cranki  arc  at  180  degrees  from  one  another,  with 
a  common  bearing  between  them,  the  steam  loads  are  opposed 
10  one  another,  and  balance,  if  equal  powers  are  developed  in 
the  two  cylinders.  On  the  other  harnl,  the  loads  from  the 
turning  force,  being  tran.smitted  through  the  crank  pins,  are 
added  to  one  another.  This  can  lie  readily  seen  when  it  is 
remembered  that  the  common  In-aring  serves  as  the  after  (Hear- 
ing of  one  cylinder,  and  the  forward  bearing  of  the  other 
cylinder.  Since  the  cranks  make  an  angle  of  180  degrees,  the 
two  forces,  which  in  the  bearings  for  a  single  crank  arc  op- 
posed to  one  another,  are  in  this  case  added  to  one  another. 

It  will  be  found  usually  that  in  the  case  of  triple-expansion 
engines  the  two  bearings  of  the  first  cylinder  and  the  forward 
bearing  of  the  second  cylinder  can  be  made  of  the  same  size, 
also  that  the  after  bearing  of  the  second  cylinder  and  the 
forward  liearing  of  the  third  cylinder  can  be  made  the  same. 
The  after  l>earing  of  the  third  cylinder  will  lie  the  largest  of 
all. 

(To  be  CoHtiuufd.) 

r  ,     --       .    _ 
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*UW  WAVt  TlltUWK  L'r  (Y  TBB  eiVItU  KOHtAIIA  AT  PVU.  irttK. 

Bow  Wave  of  the  Montana. 

When  the  .\mcrican  armored  cruiser  Miinlaiia  passed 
through  her  official  trial  trip  last  spring,  and  attained  a  mean 
speed  for  four  hours  of  knots  with  37.480  indicated 

horsepower,  a  photograph  was  made  of  the  bow  wave  when 
running  full  speed.  This  photograph  was  Liken  from  the 
extreme  port  end  of  the  flying  bridge,  and  is  here  reproduced. 

The  Moiilana  is  a  large  armored  cruiser,  having  a  displace- 
ment of  14.500  tons  at  her  normal  draft  of  25  feet.  The 
length  is  502  feet  on  the  watcrline,  with  an  extreme  beam  of 
72  feet  8  inches.  The  ship  at  this  draft  carries  qoo  Ions  o( 
coal,  but  has  stowage  capacity  for  no  less  than  2000  tons. 
The  main  battery  itMrludes  ftmr  lo-inch  rifles  mounted  in  pairs 
in  two  turrets  on  the  center  line,  forward  and  aft.  and  sixteen 
6-inch  rapid-fire  guns,  locited  twelve  on  the  gun  deck  and 
four  on  the  main  deck.  The  secondary  battery  includes 
twenty-two  3-inch  and  twelve  3-pounder  rapid-fire  gims.  six 
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jnachiin  suns  fi.ur  l-poundcr  au"' mritii  kuhs.  Thtrc  arc 
(our  iuliniL-fgcii  lorpr'!"  ttihc^,  The  ariiiyr  lucluucs  a  licit  l6 
ftLt  u  iilc  and  5  inchc  1;  ■.;>.  1  ,i  inchts  at  ends).  The  turrets 
and  barbettes  have,  reiinftlively,  9  and  7  inchf!  of  armor, 
maximum,  while  the  giitis  in  battery  are  protcctcl  In  ^  inches. 
The  armored  deck  varies  from  i  I  j  10  3  inche»  in  thickneas. 


made  thi:  t  ;".g:n..-  ^r.c^irn-d  to  t  j'-'k  i.  n  li-,  fi  ninil.ilion.  Modern 
engines  have  a  base  extending  outward,  $0  tlut  the  founda- 
tion timbcn  may  be  cufied  fonftnl  of  tbe  dy-whcd,  n  ihowii 


KMRINB  OASOUNB  ENOINE  DESUIN. 
IT  *.  w.  toting  M.  ■. 

The  object  of  this  article  h  not  to  enter  into  »1l  the  lengthy 
details  of  gas-cn^nc  ic-ign,  :ut  l  1  p  iri  out  some  special  re- 
quirements fnr  dcii^r  nij;  iii  itir  v  y,;i-i  line  (petrol)  engines 
accortl!::^;  t  1  iir  ilrm  il|l:Ll^  With  -h.  .  xMplion  of  engines 
built  to  meet  extreme  ratiiijis  requirements,  Itghtncis  in  pounds 
per  horsepower,  while  de»ir.ible,  i>  not  the  chief  requisite.  One 
»huuld  have,  in  a  fir.st  clas.i  marine  engine,  strength,  lack  of 
vibration,  slabiliiy,  large  wearing  surfaces  and  certain  lubrica- 
tion at  tbe  major  nquircrocnts  to  be  met,  and  quite  a  number 
of  minor  reqaiiements,  that  will  be  talccn  dp  duniif  thia 


Strengtli.  stability  and  lack  of  vibration  practically  go  hand- 

in-hand.  An  engine  lacking  either  OIK  of  these  is  a  very  poor 
engine  for  a  boat,  and  will  give  endless  trouble,  Wliile  strength 
and  lack  of  vibration  arc  tn  t  .jji  c  1^1  'i  ly  the  iaine  methods, 
yet,  to  have  gotx]  slibility,  an  cu^iiiie  must  be  both  jtrong 
and  v.trdtiorKfss. 

There  is  an  inclination  among  designers  toward  e*iteni«ly 
light  engines,  especially  in  those  of  the  "built-up"  type,  to 
tacrifice  ttrength  in  order  to  got  extreme  Ugbt  weight.  Tliis 


>if  le  of  engine  always  reminds  tbe  writer  oC  a  little  steam  en- 
gine in  one  of  his  early  boats,  which  was  so  flimsy  that  it  bad 
to  be  held  when  it  got  up  to  speed.  The  best  style  of  frame 
for  a  four-cyde  engine  is  what  is  known  as  an  A^fnune^  and 
is  of  the  teneral  derign  siiown  in  Kg,  1.  This  style  gives 
strength  without  excetsire  weight,  and  hag  no  diance  to  work 
loose  fr'jrm  the  motion  of  the  engine. 

Usually,  for  stability  of  operation,  one  of  the  chief  require- 
ment* is  a  broad  and  Iouk  base  for  the  engine  to  rest  upon. 
Ott  the  earlier  engines  llicre  was  used  a  narrow  frame,  which 


na.  S. 

in  Fig.  2  by  the  full  lines.  The  old  and  the  poorer  way  is 
shown  by  dotted  lines. 

Quite  a  nttmber  of  marine  engines  are  eonftmcted  with  a 
flat  bedplate  forming  put  of  the  base.  In  extending  this  to 
reach  beyond  the  fljp-wbeel,  it  is  likely  to  be  made  very  heavy. 
This  snrpliis  weight  can  be  avoided  by  using  well-ribbed  arms, 
instead  of  a  plate.  Quite  a  few  boat-builders  are  inclined  to 
think  th.-it  this  is  detrimental  to  the  working  of  the  engine ; 
but  they  will  find,  on  inspect!  ii.  that  qniti-  .1  irinti  !  r  of  auto- 
mobile enifincs  arr  built  in  tin-  way  In  iai^i^  tiij;ine*,  with 
hc.i\'.  rl .  hIkiIs.  It  ih  I  Urn  iir:i;(j'v-iir>  to  make  an  extra  broad 
arm  ntdr  llic  liy-wiitcl,  using,  ii  the  occasion  requires,  three 
ribs  instead  of  two.  Quite  frequently  it  is  of  adv.intage  to 
face  the  top  of  tlic  loiiiidation  iiiii!»  t«  with  iron,  in  order  that 
uii  ami  may  not  bv  drawn  is  >  n^ijii  .  mio  tbe  foundation  tim- 
ber and.  ihereiore,  twist  the  base  out  of  line. 

The  minimum  of  vibration  is  obtakwd  in  single-cytinder  en- 
gines by  careful  counterbalancing.  Generally  this  is  done  hi 
a  half-hearted  way  by  gurss,  and  no  meatu  are  employed  when 
the  engine  is  being  built  for  verifying  the  counterl>alancing 
effect.  Quite  a  miniber  of  builders  arc  inclined  to  balance 
their  single-cylinder  engines  111  the  fly-wheel.  First-class  re- 
sults can  be  obtained  only  by  counterbalancing  with  bob 
weights  on  the  crankwebs.  The  best  results,  in  a  trunk  piston 
engine,  can  be  obtained  iqr  balancing  with  bob  weights  accord- 
ing to  the  following  nilet  Weigh  carefully  the  piston  with 
its  piston  pin  and  piston  rings,  and  then  weigh  each  end  of  the 
connecting-rod,  by  placing  one  end  On  the  scale  and  balancing 
the  other  end  on  a  Imife  edge^  direetly  Offotite  tfaa  cotter  oi 
Ok  bCMbg^  and  with  the  conneetiniHVd  hdd  InsfaaataL 
Then  design  a  counter  weight  with  a  baiaadDt  efftct  aqnni  to 
one-half  the  weight  of  the  piston  plus  one-half  fhe  Mnall  end 
of  tbe  connecting-rod  plus  the  whole  weight  of  t!ic  'argf  end 
of  the  connecting-rod  and  the  crankpin,  and  with  a  U  icr  arra 
equal  to  that  of  the  crankpin.  Add  to  tbi^  the  leverage  of  the 
crankwebs,  taken  at  the  center  of  gravity.   In  other  words. 
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balanM  half  Urt  tttSfitooBag  puU  and  all  of  tbt  routing 

parts. 

S(at«<]  a«  a  formula,  it  WMlid  b*  as  follows : 
IjtX  P  =  weight  of  piston  with  pin  and  rings, 

D  —  wcigtit  of  piston  end  of  rtxd. 

C=  weight  of  crank  end  of  rod, 

>f  =  weight  of  web, 

Q  ss  wcifht  of  craakpin, 

rBOMilc  throws  one-half  atroke, 

f  sndiua  to  center  of  gravity  «f  web^ 

J?sridius  to  eenler  of  gravity  of  oounteriialanca,  and 

Jibsswcigtit  of  fo.iiitprlialai'.ce. 

thaK^  ....   

« 

Abob  wcigtit  HWjrbe  eaal  from  graj  iron,  with wroiiBlit iron 
•traps  cait  on,  aa  ahown  in  Fig.  3,  and  the  wcj^t  may  be 
riveted  to  the  ciwlcwetw  by  means  of  theio  itrapt. 


na.  1. 


Finalljr,  diedc  up  your  talanee  weiglil.  as  shown  in  Fig.  4. 

laying  the  crankshaft  on  a  pair  »f  straig;ht  v<l8«»  and  hanging 
a  H'ciglit  U'  on  the  crankpin,  as  shown.  As  the  crank- 
pin  and  the  crankwebs  arc  used,  the  weight  should  equal 
Yt  (P  -\-  D)  +  C.  The  weight  may  be  added  to  by  drilling  with 
an  under  '.nit  and  filling  with  lead,  and  weight  may  be  taken 
out  by  drilling.  It  takes  but  a  moment  to  make  thi<i  test,  and 
it  should  be  done  with  every  engine,  principally  for  the  reason 
lliat  Mow  holea  may  occur  in  the  counterweight  that  would 
not  olHerwite  Ite  detected.  When  space  is  limited,  as  in  die 
crankcase  of  a  two<ycle  engine,  it  is  a  Tety  good  sdicme  to 
coK  out  the  ttmer  part  of  the  weiifht  and  fill  it  with  lead.  The 
best  method  is  to  make  the  casting  heavy  and  to  drill  the 
wei^ts,  to  bring  tbctn  to  a  balanee. 

In  multiple-cylindf  r  engines,  other  rules  .ipply,  Two-cylinder 
fotir-cycle  engines  are  usually  made  witli  the  cranks  on  the 
same  side  of  the  crankshaft,  in  order  I  •  in;i-.i  ilu  impTilscs 
cume  evenly.  Such  engines  must  be  lial^intcd  by  coiinter- 
weighi  .  in  tiK  T^ni  j  way  as  a  single-cylinder  engine.  Three- 
cylinder  engines  of  both  the  two-cycle  and  the  four-cvc!?  t^-pe-; 
are  iioually  made  with  the  cninks  120  degrees  rii..irt  l-i  it- 
cylinder,  two-cycle  engines  have  the  alter  cranks  at  iHo  de- 
grees from  e.ich  other,  and  the  forward  cranks  at  180  degrees 
from  each  other;  but  the  two  pairs  are  placed  at  go  degrees. 
Hence,  when  the  enpne  is  running,  tliere  is  an  mipalac  for 
each  one-quarter  revotniion.  In  the  four-cylinder,  four-cyde 
enjdne,  the  two  center  cranks  are  together,  and  the  crank  pint 
at  the  ends  are  at.iA)  degrees  from  tho«c  in  the  center.  See 
Figs.  5  and  fi. 

Willi  tl.c  exception  of  the  two-cylinder,  fixir-cycle  cng:r  c 
with  the  cranks  together,  it  is  necessary  that  the  piitons  and 


connecting-ror'-s  *Iinulil  weigh  very  cluscy  the  l-.toic.  The  al- 
lowable variation  should  not  be  over  '/i  ounce  per  pound.  The 
crankshafts  themselves  should  balance,  and  special  attention 
should  be  giTcn  to  the  balancing  of  three-cylinder  cranks,  as 
ihi«  type  is  that  moat  liiiely  to  be  at  fault. 

It  seema  scarcely  neceisaiy  to  call  attention  to  the  balancing 
of  tiK  lly-wheel,  hut  this  ia  something  often  neglected,  or  done 
in  a  haphaaard  aort  of  way;  nnd  tbere  is  nothing  that  wiU 
make  an  engine  vibrate  more  than  a  poorly  balanced  Ay-wheel. 
.■\s  an  example  of  what  may  be  done  in  balancing,  the  writer 
has  seen  a  four-cylinder,  two-cycle  engine  running  al  600 
revolutions  on  which  was  standing  un  end  .1  full-length  pencil. 
This  pencil  was  the  ordin.iry  Eagle  diagraph,  from  which  the 
eraser  ha  i  hccn  removed. 

One  of  the  greatest  nuisances  of  the  old-style  marine  en- 
gine is  the  hot  exhaust  pipe.  V^arious  methods  have  been  em- 
ployed to  overcome  this  objectionable  feature  and  so  prevent 
the  poestbiliiy  of  burns  These,  the  operator  knows,  are  only 
too  frei|uent.  The  first  method  adopted  was  to  cover  the  pipe 
with  asbestos,  or  other  heat-Huulatfaig  materwl.  TImu  gradu- 
ally it  dawned  upon  several  detignera  Ant  it  would  be  possi- 
ble to  water-jacket  die  exhaust  At  first  the  idea  was  merely 
to  dccrcise  the  noise  of  the  exhaust,  and  the  cirjcr  plan  was 
to  allow  a  portion  of  the  outlet  water  to  enter  tlic  exli.-i  sst 
rui"  l  o.tr  the  engine.  This  helped  in  muffling  the  e.xhaim,  hut 
was  oi  little  service,  so  far  as  preventing  b'srns  was  concerned. 
Then  came  the  water-jacketed  exhaust  rruimiuld,  which  in 
some  cases  is  extended  so  that  the  entire  exhaust  pipe  is 
jacketed  to  the  outlet  into  the  sen. 


The  water-jacketed  exhaust  is  easier  attached  M  the  two- 
cyUader  than  the  iour-eylindcr  engine.  In  certam  clyles  of 
foor-cTclcs,  however,  the  exliaust  is  carried  down  through  a 
podiet  in  the  water-jacket  of  the  engine  and  is  brought  out 
near  the  base.  A  hot  pipe  near  the  floor  is  not  so  apt  to  be 
troublesome  as  i>nc  within  easy  reach.  If  the  exhaust  is 
jacketed  where  it  leaMS  the  engine,  and  the  pipe  lagged  with 
non-conducting  material  from  where  it  leaves  the  manifold,  it 
will  be  found  quite  satisfactory. 

The  usual  practice  is  to  lead  the  cirailating  water  into  the 
top  of  the  cylinder  and  out  through  the  jacket  of  the  exhaust 
manifold.  Tlic  opposite  plan  appears  to  the  writer  the  more 
r.-itional.  An  engine  will  run  best  when  it  is  warm.  On  the 
other  hand,  it  it  desirable  to  keep  the  exhauit  as  eoel  as  pos- 
sible, both  10  cool  die  cnhanat  gatit  and  llMreligr  oontrwA 
Oiam,  and  to  make  it  possible  to  touch  the  manifold  wUmot 
discomfort.  It  w  ill  be  found  that  the  warmer  the  engine  ia 
ron.  the  greater  will  be  its  efficiency. 

The  locrilion  ffi  the  carbureter  should  be  low,  in  order  to 
have  a  suAkienl  head  of  gasoline  to  make  the  fuel  flow  freely. 
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The  rule,  on  the  average  engine,  is  to  50  tilu'jc  tlic  cr.rbiireter 
thai  the  level  of  the  gusolinc  in  the  tloai  chiiiijbi;:  i:>  nut  over 
a  inches  alw  vc  tlic  center  of  the  shaft. 

Starting  the  small  marine  rngine  is  a  simple  matter,  but  with 
the  larger  burcs  the  ta^k  becunii-s  an  irksome  one.  The  start- 
ing crank,  to  be  efTrctive,  nwu  be  v«ry  long  or  geared.  A 
Uiler  method  is  to  use  a  long  bar  carrying  a  pawl  to  cngige 
*  ralcbct  on  Uie  crankttwit.  llic  ea«iiic  u  tumd  over  until 
an  «eplwkm  takes  place,  or  until  jtut  over  the  center,  and 
the  ignition  airrent  turned  m.  Tbe  latter  a  tbe  safest  si«tl»4 
aa  then  a  back  kick  will  not  carry  the  lever  with  the  engine. 
In  aqjr  ease,  aome  sAfcgnard  shontd  be  wicd  to  prcvcnc  the 
lever  from  being  thrown  backward  Bn<!  injuring  the  operator 
or  damaging  the  tn  at  O: u  liiiT  xr  01  large  engines  makes 
the  ratdict  of  cast  ir^ii,  wuh  uluk  teeth,  so  that  in  case  of  a 
lin  >.  kick  the  teeth  arc  broken.  Three  or  four  spare  ralciicts 
^ri  i  .irried  on  board.  A  much  simpler  way  is  to  ni;ikc  the 
pi.  1;  ;>sn  of  the  pawl  just  sirmig  enough  (o  pull  the  tngmt 
over.  A  sudden  ji'rk  will  shear  (he  pin  and  prevent  damage, 
It  is  much  cheaper  and  simjilvr  ii>  replace,  aiul  takes  up  less 
room  than  the  raicbet.  In  fact,  an  ordinary  wire  nail  will 
answer  for  tbe  pin.  In  Britain,  the  starting  le^'er  is  mounted 
on  an  A-frame^  at  an  easy  position  for  the  operator.  This 
method  has  not  found  favor  in  America. 

For  targe  engines,  the  more  rational  way  of  sLtrtiiig  is  by 
means  of  compressed  air.  In  fact,  when  the  horsepower  runs 
into  tlie  hundreds  it  is  by  far  the  most  practical.  The  simplest 
way  to  start  on  compressed  air  is  to  use  some  form  of  throttle 
valve,  and  to  admit  the  air  by  hand  at  tlit  proper  time  in  the 
stroke.  A  later  iniprovenicnt  is  to  employ  an  air  valve  oper- 
ated from  the  cam  shaft.  The  engine  then  operates  as  an  air 
engine  until  the  gasoline  cycle  is  taken  up.  In  order  to  get 
an  imnmlse  every  rcvoluiioii,  the  cams  are  mi  arranged  ili:it,  in 
■tartinB,  the  mixture  inlet  valve  is  closed,  and  the  exhaust 
valve  opens  irt  cadi  revolution.  This  b  usually  arranged  to 
that,  in  a  multiple-cylinder  engine,  one  cylinder  is  niiming  on 
air  while  the  othem  an  taking  up  the  gasoline  cjrcte. 

The  latest  ^m-l  I'l':  l-j-t  ru'.iliad,  from  the  prai iii  1!  -I  iml 
point,  of  opcr;L-.i:-p  l:irt;c  is  to  so  conslruii  '.In  rni;iitc 

that  it  can  r  <  it  .cr  .ilic  ivl  i)r  astern  bj  -lult':i^;  I'-.i  ,  .ims. 
The  air-starting  niechanism  is  arranged  to  work  in  both  direc- 
tions, and  the  engine  can  be  handled  very  much  like  a  steam 
engine.  The  nu-chanisu  used  to  operate  an  engine  ahead  or 
astern  is  very  complicated  for  a  four-cycle  engine,  and  is 
hardly  worth  while  on  enginea  under  too  horsepower.  For 
the  smaller  engine^  reversing  propellers  and  revcrsinff  gears 
are  used,  with  the  latter  somewhat  in  better  favor.  A  few 
two^yde  engines  are  arranged  to  reverse  Jby  means  of  the 
jgaitibn.  This  is  quite  Atisfactoiy  for  small  craft,  provided 
(he  reversing  mechanism  is  made  automatic  and  controlled  bj 
a  goventor. 

The  growing  favor  of  the  two-cycle  motor,  especially  for  the 
smaller  craft,  calls  for  a  few  remarks  on  the  design  of  this 
clas*  of  motor  For  many  years  we  have  been  accustomed  to 
ilic  old  iwu-;.i  r;  type,  in  which  the  suction  of  the  charge  into 
the  crank  case  i}  through  a  dicck  valve.  For  Speeds  below 
600  revohitkms  per  minttte  this  type  has  been  very  satisfactory; 
but  when  tunning  at  higher  spe^s,  the  three-port  type  gives 
the  beet  service.  With  the  advent  of  the  racing  boat,  growmg 
more  and  more  into  favor  each  year,  the  demand  was  for 
comparatively  light  motors  ol  the  high-speed  type.  There  at 
once  came  a  protest  from  the  builders  of  low-speed  motors 
flial  good  service,  especially  in  the  two-cycle,  omild  not  he  ob- 
tained at  high  speed,  and  that  the  motor  would  bo  shori-livcd. 
'ITie  assertions  they  made  were,  however,  based  upon  their 
In  il-  ■.v;ih  lnv  peed  motors  at  high  speed,  and  the  fact  was 
overluokid  lisai  we  have  had  high-speed  steam  engines  with 
tts  for  a  iiuiiilnr  of  ye.irs,  giving  good  service  (iasohnc  en- 
gines will  stand  up  just  as  well  when  operated  at  high  speeds 


as  at     .V        1  .  ;iOi  .        thru  they  arc  correctly  prapottioned 

for  thi-  ^picil  at  whicli  liuy  arc  to  be  run. 

The  main  pnint.s  to  consider,  when  desi^rniiig  an  ■  injiin  to 
run  at  high  speed,  arc  to  make  the  reciprocating  part*  as  light 
as  possible  without  s.icrilicing  strcn^h.  and  to  make  tlie  lu-ar- 
ing»  of  ample  length.  The  cr.ink  pin.  beiiig  llie  har.li^t  lo 
Ittbricatf,  should  have  particular  attention      The  designer  tS 

especially  asked  to  note  that  it  is  the  iciigtb,  rather  than  tbe 
projected  area,  of  the  bearing  surface  that  is  imponant  in  the 


rie.  S. 


design  of  h  gh-specd  engines     In  his  Manual  of  ike  SltMm 
i:n£mi-,  the   late    i'p>t'e--M>r  Tlmrslon   gives  the  foliowinf 
formula  for  the  length  uf  an  engine  twahng: 
Let  P  SB  the  total  mean  pressure  =  area  x  mean  eff  ectbe 
pressure, 
R  —  revolutions  per  minute, 
Lss  length  of  tbe  bearing  in  inches, 
PR 

Thent-  

600,000 

It  has  been  found,  however,  in  high-speed  gasoline  engines, 
espccialty  where  tlie  hibricaiion  was  the  least  uncertain,  that 
the  formulu  given  is  very  likely  lo  cause  trouble  with  hot 
crank  pins.  In  recent  designs  a  constant  of  SMfiOO  has  been 
used  for  the  denominator  of  the  above  traction,  and  avm  at 
low  as  400,000.  where  circumstances  wouU  allow.  This  cxtri 
lenitth  is  e^prciMll)  desirable  in  high-speed,  twonrycle  motors, 
wherein  the  oil  is  -wept  from  the  base  alinost  as  fast  as  it 
enters,  l-tir  example,  the  constant  500,000  gives  for  a  4-inch 
bore  and  a  mean  otTeclne  pressure  of  80  pounds  per  square 
inch  a  length  of  2  inches  at  1.000  rcioUitiuns  per  minute  For 
a  4' j-inch  WiTC,  the  length  of  the  pin  -hmibl  1    .  '  ,  m  lu  - 

In  tlie  length  of  the  crankshaft  bearing,  the  designer  is 
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usually  restricted  by  the  length  over  all  of  the  motor.  The 
inacf  bcftriiigs  between  the  flinders  ibould  be  a^roxiinateJjr 
twice  tbe  diaincter  of  the  rinft,  and  dit  wter  bcarinc  at 
least  two  and  otte  ltatf  times  tbe  diameter  of  tJie  shafts  espe- 
cially in  a  high-speed,  two-cycle  motor. 

The  length  of  the  piston  pin  can  usually  be  made  the  same 
a*  that  of  the  crank  pin,  and.  in  order  to  insure  the  minimum 
amount  n:  ux.ir.  the  jun  -hi  nll  li.j  f.-.lly  thi^  -cngih,  or  at  least 
as  long  as  the  pis-.L-ii  'ivui  atl  w,  wlitii  i;  tias  to  be  made 
shorter  It  ib  iicccisarv  il.v.iyi  to  get  a  good  bcarmg  in  the 
piston  Tills  il'.cs  not  mean  approval  of  fasteniag  the  pin  in 
th^  red  mid  alli  wing  it  to  turn  in  the  piston,  aS  tt  itprefefable 
to  place  the  bearing  in  the  connectiiig-rnd. 

Short  pistons  in  high-speed  engines  wear  loose  quickly  and, 
when  this  happens,  they  are  inclined  to  alap.  Many  dcsignen, 
especially  of  antomobik  motors,  turn  their  pistons  small  at 
ihe  center  and  thus  reduce  llic  wearnii  surface,  under  the  mis- 
taken impresskm  that  in  this  way  they  reduce  the  wear.  It  is 
usually  considered  a  well-cstabliilicd  principle  in  desiBlt  that, 
for  the  same  conditions,  the  larger  the  bearing  surface  the 
longer  the  wear.  The  piston  sho-:'.:.  In  not  teas  than  onc^tliinl 
longer  than  the  diameter  of  the  ■  vlnnltr 

High-speed,  two-cycle  motors,  -ar  11111.  dt^imit  1.  k'vc  a$- 
toniihingly  good  res-jlts  in  powvr  u  d  nu'  d  1  In-  t hm  t  of 
a  well-designed  two-cycle,  threi  p  rt  ensme  Ik-  l  dc- 

Ih-ered  hotNepower  for  each  too  cubic  incbc»  of  pt»loil  dis- 
placement per  100  rrvolutioiii  per  mintttcii  The  best  record  of 
«  four-^cle  motor  is  ougft  horsepower,  and  ■  (real  namy  give 
only  <k8).  It  is  reported  that  cases  ol  both  two-cyele  and  four • 
cyde  xmitors  would  do  bettw  than  this,  but  the  information 
was  not  such  that  the  accuracy  of  the  lisnres  could  be  guaran- 
teed. The  figure  0.5J8  for  the  four-cycle  motor  has  been  ob- 
tained both  from  large  motors  operating  at  moderate  speed 
and  from  small  motors  operating  at  high  spct  1  1 '  r  in- 
stance. 1,14  horsepower  has  been  obtainetl  from  un  8  by  10- 
inch  cylinder  at  .130  revolutions  per  mm  iic.  and  13  horsepower 
from  a  sVi  by  6-inch  olinder  at  900  revolutions.  With  a 
mechanical  efficiency  of  85  percent,  this  would  mean  a  mean 
cfiTcctive  pressure  of  89  pounds  per  square  inch.  With  the 
two-cycle,  the  mean  effective  pressure  by  comparison  is  but 
to  pounds,  due  principally  to  the  fact  that  s  considerable  por- 
tion of  the  stroke  is  employed  ia  emptytnc  and  rechari^  tiie 
cylinder. 

For  some  time  it  has  been  the  practice  of  builders  of  marine 
ga  uline  motors  to  rate  them  at  about  "5  percent  of  their  actual 
I>i  l^er.  This  is  confusing,  and  is  apt  to  lead  to  many  misun- 
derstanding- -S ivnL-  ;i  niarinc  engine  of  thi!,  type  is  nearly 
always  run  at  i;s  lull  p-ivfr,  there  i«  n"  t'lm.J  res  ton  why  it 
sln.idd  :ii't  be  40  rated  Tlicrrii  .d'.  5' ^  by  6-indi,  four-cyl- 
inder, four-cycle  should  be  rated  at  48  livjiscpower,  if  designed 
for  a  high-speed  motor,  and  proporlioned  according  to  the 
speed  at  which  the  motor  is  to  be  run.  This  siie,  properly 
designed,  can  be  depended  on  for  48  horsepower  at  poo  i ctralu> 
tkMia. 

Tbt  speed  at  whidi  a  marbie  motor  should  be  run  depends 
aoffiewbat  upon  the  boat  and  the  class  of  water.  Speed  boats 
pare  and  simple  need  high'^itced  motors,  and  the  higher  the 
Vpecd  of  the  boat  Ae  higher  should  be  the  speed  of  the  motor. 
This  is  for  two  reasons  First,  in  order  to  get  the  requisite 
pr-.vi;,  uithiMit  overloading  the  boat,  a  slow-speed  motor  may 
not  !«■  (i.M'd.  In  .speed  boats,  ihrv  being  usually  of  shallow- 
draft,  the  propeller  should  I  r  it  <iniall  diameter  and  com- 
paratively low  pitch.  In  order  lo  get  a  high  speed  with  a 
small  pitch,  the  speed  of  the  propeller  must,  of  course,  be- high. 

In  slower  boats  it  is  comparatively  easy  to  operate  with  a 
high-speed  motor  using  a  propeller  of  small  diameter  and 
pitch,  provided  that  the  hatit  docs  not  have  to  buck  into  ex* 
trcmely  heavy  weather.  Small  wheels,  however,  have  not  the 
area  to  thrust  againct  heavy  resistance. 


There  is  a  great  deal  in  the  choice  of  a  propeller  wheel  suit- 
able for  pot  only  the  engine,  but  the  boat  as  well,  aad  it  is  a 
good  tiring  for  the  designer  to  have  reliable  data  at  hand  on 
thii  matter.  For  cxanplci  identical  engines  will  tum  a  cer- 
tain wheel  not  over  800  revointions  par  mfaiala  in  a  family 
launch,  and  in  a  racer  will  drive  it  Up  to  I,n»  revollltiona. 
The  propeller  for  a  speed  boat  should  be  moat  carefully  bd* 
anced,  o'ln  -  f  r  it  will  not  only  cause  the  engine  to  vibrate, 
Uit  it  will  reduce  its  speed.   Ordinarily,  threc-bladed 


sia.  a 


propeller  has  been  found  to  \jc  better  balanced  than  the  two- 
bladed.  Two  propellers  have  been  uken,  one  a  two-bladed 
and  the  other  a  Ihree-btaded^  both  alike  in  diameter  and  pitch, 
and  tested  with  the  same  boat  and  the  same  motor.  With  tbe 
tbree-bladed,  the  engine  ran  Taa  revolutions  per  minute^  and 
with  btit  little  vibration ;  while  with  the  two-bladed,  the  engme 
slowe<1  down  to  650  revolutions,  and  the  vibration  was  w 
great  that  the  -.nwer  h[e,l  t.>  '.e  sliul  1  fT 

Not  bcuig  a  proiieller  ex^ieii.  t!  ''  .di<ne  •.■  xpcricnce  wiUi  the 
two  and  the  thrcc-b  ided  s  r.  w^  is  t;i. en  I'l  r  what  it  is  worth. 
The  propellers  were  fumislied  by  a  propeller  specialist,  and 
his  word  was  taken  that  they  were  carefully  balanced.  Yet 
other  propeller  makers  state  that  it  is  possible  to  make  a  two- 
bladed  screw  that  will  ran  as  wetl  at  high  speeds  as  one  tvith 
three  blades. 
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The  RuHian  Crulser-B«tllc«hip  Rurik. 
>r  hn;*mik  tavioi. 

We  present  a  linat  photograph  of  the  Russian  cniiser-baltle- 
(hip  Rnrik,  taken  during  her  last  scries  of  steam  trials  on  the 
G)'dc,  on  the  completion  of  which  she  was  han<lcd  over  to 
the  Russian  government — a  completed  bargain.  We  also  give 
a  deck  view,  taken  from  the  bow  of  the  ship,  showing  bar- 
bette, etc. 

The  speed  trials  were  made  in  several  runs  over  the  mcas- 
tired  mile  at  Skelmorlie,  Clyde.  The  condition  was  that  the 
engliu-s  dhonld  keep  up  an  average  number  of  rcvolutiuns 
equaling  or  exceeding  the  number  corresponding  to  21  knots, 
as  a-vrertained  on  the  measured  mile  trials.  This  was  easily 
accompli-ihrd.  The  Eurik  also  carried  through  two  jo-hour 
trials,  one  at  aboul  19  knots  and  the  other  at  about  12  knots. 
These  trials  were  In  determine  the  radius  of  action. 

The  mean  of  10  h»ur<  at  full  |w>wer  during  J4  hours"  trial 
was:  Steam  pressure,  2H0  pniintU  per  square  inch:  vacuum. 
a6.2  inches:  revolutions,  1416  per  minute:  indicated  horse- 
power, JO.675.  .-\ll  her  twenty-eight  (Belleville)  Iwilers  were 
in  use.  and  the  air  pressure  in  the  Mukehold  averaged  o.j() 
inch.  The  guaranteed  hor.seiiower  was  19,700.  and  the  revo- 
lutions r«]uired  were  135  for  n  knots,  so  the  results  exceed 
the  contract;  the  speed  maintained  having  been  approximately 
22  knots.    The  heating  surface  is  over  55.000  square  feet 


under  easy  steaming,  is  joooo  indicated  hi>r>vi><iwcr.  with  the 
boilers  working  at  a  steam  pressure  of  285  pounds  to  the 
square  inch,  reduced  to  250  pounds  before  entering  the  en- 
gines. A  complete  system  of  auxiliao'  machinery  has  been 
fitted,  and  the  pumping  and  drainage  arrangements  are  the 
outcome  of  Russian  .\dmiralty  plans. 

In  respect  to  her  armament,  the  Rurik  is  remarkable  be- 
cau.se,  though  called  an  armored  cniiser,  she  has  all  the  light- 
ing power  of  a  battleship.  She  is  also  specially  equipped  for 
repelling  torpedo-boat  attacks.   All  her  guns  have,  possibly,  a 


IHt  HVSSIAil  Clt'lSU-MtTLttHIP  KrillK. 


viiw  r*OH  ro(iie>ttTii  tooKina  aft. 


Tests  were  also  made  of  eoal  and  water  consumption,  and 
as  to  an  important  condition  in  the  contract  with  reference 
to  stability.  The  temperatures  were  lesiiil  in  various  parts 
of  the  ship,  etc.,  and  maneuvering  trials  were  carried  out 
latisfactorily. 

The  Rurik  was  designed  for  a  displaccnjent  of  15.200  tons 
on  a  draft  of  l(>  feet,  and  is  well  within  these  limits,  ller 
length  lielweeii  piTiH-ndiculars  and  on  waterlinc  is  jyo  feet, 
and  the  molded  breadth  is  75  feel.  On  normal  displacement 
she  carries  I  300  tons  of  coal,  which  may  be  increased  to 
2,ono  Ions  by  I'llling  the  hunkers.  With  the  latter  quantity,  the 
estimated  steaming  radius  at  10  knots  is  8.000  nautical  miles. 

The  machinery  has  been  designed  less  for  economy  of 
weight  than  reliability,  ller  boilers  are  titled  for  consuming 
coal  or  oil  fuel.  The  propelling  machinery  consists  of  two 
sets  of  four-cylinder  triple-expansion  engines.    The  power. 


greater  elevation  and  depression  than  in  other  ships.  She  has 
f.  iir  10-inch  lireechbiading  gHn>,  50  calibers  in  length,  twin 
mounted  in  barbettes  forward  ard  aft  im  the  center  line,  and 
each  of  them  can  l>e  worke<l  through  .15  degrees  of  elevation 
and  5  degrees  of  depression.  The  forward  guns  can  l»e  trained 
4.;  degrees  abaft  the  beam,  and  the  after  guns  45  degrees 
l;elc>re  the  beam.  She  has  also  eight  8-inch  lireechloading 
guns,  50  calilier>  in  lenitlh,  twin  mounted  in  barbettes  on  the 
(|itarier>  of  the  ship.    .Ml  lluse  gmis  are  eli-elrically  worked. 

For  re|K-lling  lorpeilo  attack  Iherc  are  twenty  4  7  ineh  quick- 
(iriiig  guns  <if  50  calibers  in  length;  sixteen  of  these  are  in  an 
armoreil  Uiltery  in  the  center  of  the  ship,  separateil  from 
each  other  by  transverse*  of  s[K'eially  hardened  armor.  This 
battery  enables  the  secondary  armament  to  he  pLiced  higher 
above  the  waterline  than  usual.  It  inciilentally  add.^  largely 
to  the  armored  protection,  as  it  is  above  the  normal  armored 
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side  of  similar  ships.  Thcrt  are  four  4.7-inch  guns  aft.  also 
within  armor  on  the  side*  of  the  ship.  To  counteract  the 
effects  of  raking  fire,  three  armored  bulkheads  have  been 
fitted.  There  are  twelve  smaller  quick-firing  guns.  Two 
18-inch  torpedo  tubes,  completely  submerged,  arc  placed  for- 
ward. 

On  the  gun  trials  too  rounds  of  ammunition  were  fired  from 
one  of  each  type  of  gun.  Thirty  rounds  were  tircil  from  two 
of  the  lo-inch  guns  and  two  of  the  8-inch  guns,  and  fifteen 
from  the  other  guns,  at  various  angles  of  elevation  and  de- 
pression and  on  various  bearings.  The  gun  mountings  were 
worked  to  give  a  rapidity  of  two  rounds  per  minute  from  the 
10-inch  guns,  three  rounds  from  the  8- inch  guns,  and  eight 
rounds  from  the  47-inch  guns.  The  47-millimeter  (.vpounder) 
guns  were  fired  at  the  rate  of  between  twenty  and  thirty 
founds,  and  the  Maxim  guns  at  about  500  rounds  per  minute. 

The  Rt$rik  has  a  complete  armor  bell  from  end  to  end  and 
to  a  considerable  distance  below  the  waterline.  It  is  f>  inches 
in  thickness,  tapering  to  4  inches  (Bow)  and  3  inches  (stern) 
at  the  extreme  ends  of  the  hull.  This  belt  is  12  feet  deep, 
and  the  thick  portion  amidships  extends  over  a  length  of  270 


structors  of  the  vessel  attribute  this  to  the  faulty  designs  fur- 
nished by  the  Russian  Technical  Committee,  while  the  Ad- 
miralty blames  the  builders. 

A  comparative  table  is  given  of  the  latest  ships  of  this  gen- 
eral character  belonging  to  the  seven  leading  naval  powers. 
The  only  broadside  greater  than  the  Rnrik's  is  that  of  the 
(battleship)  Kurama.  The  propulsive  results  on  the  Rurik, 
as  shown  by  the  .-Xdmiralty  coefficient,  are  remarkably  fine; 
while  the  French  and  German  designs  show  poor  results. 
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THE  SCA-GOIMC  7VQ  I>A>LKT,  BVItT  »V  mCt'SOK   BJCOTBKaS,  PORT  <lLAMOW. 


feet.  For  protecting  the  4.7-inch  guns,  the  upper  strakc.  for 
300  feet  of  the  length  of  (he  ship,  is  3  mchcs  specially  hard- 
ened armor.  The  barbettes  within  this  central  battery  are  of 
much  heavier  armor,  having  7'4-inch  walls.  The  conning 
towers  are  of  8-inch  armor.  Two  range-tinding  towers  ex- 
tend a  considerable  height  above  the  upper  deck,  and  arc 
constructed  of  5-inch  armor.  Protective  decks  of  a  combined 
thickness  of  4  inches  are  arranged,  to  insure  that  high  ex- 
plosive shells  shall  burst  ontside  the  vitals  of  the  ship.  The 
base  of  each  of  the  three  funneU  i.<  protected  by  armored 
casings.  The  whole  of  (he  machinery  ami  niayiazines  are, 
under  the  waterline,  surrounded  by  annoreil  walK  extending 
from  the  main  deck,  through  the  protective  ileck,  to  the 
bottom  of  the  ship. 

The  Rurik  was  built,  cngincd  and  armored  by  the  Vickcrs 
Sons  &  Maxim  Company,  Barrnw-in-Kurness,  having  been 
launched  Nov.  17,  1906. 

The  Russian  papers  have  been  severely  criticising  the  con- 
struction of  the  ship,  asserting  that  during  recent  firing  tests 
on  board,  conducted  by  a  special  commission,  four  out  of  the 
eight  8-tnch  guns  constituting  part  of  the  main  battery  were 
rendered  unsersiceablc  by  the  sinking  of  the  turret  founda- 
tions. It  is  declared  that  the  cruiser  will  be  valueless  as  a 
fighting  unit  until  the  turrets  are  rebuilt.    The  English  con- 


A  New  Thame*  ToK-Roat. 

The  powerful  screw  tug  Darait,  built  by  Ferguson  Brothers, 
Port  Gla-igow,  to  the  order  of  the  Thames  Conservators,  car- 
ried out  her  speed  trials  on  the  measured  mile,  the  mean  speed 
of  six  consecutive  runs  fielng  11^  knots,  considerably  in  ex- 
cess of  the  contract,  and  highly  satisfactory. 

The  vessel  Is  iiitendeil  for  general  harbor  service  and  to  act 
as  a  tender  to  the  conservancy  dredging  fleet.  'The  officers* 
and  crew's  quarters  arc  arranged  aft  of  the  machinery  space, 
and  are  spacious  and  well  equipped.  1'Ue  saloon  forward  is 
paneled  in  polished  oak,  the  pantry  .and  lavatories  being  tiled 
on  floor  and  walls.  .\  roomy  chart  house  is  fitted  under  the 
bridge  deck. 

Davis  steam  steering  gear  is  fitted  on  bridge,  also  Cliad- 
burn's  telegraph,  with  speaking  tube  and  telephones  to  various 
parts  of  the  ve«scl.  Electric  light  by  Clarke.  Oiapman  &  Com- 
pany is  fitted  throughout,  with  powerful  cluster  lights  for  sal- 
vage work.   The  forward  windlass  is  of  Ilarfield's  make. 

The  propelling  engine  is  of  the  triple-expansion  t)T)e,  fitted 
with  Brown's  |>atcnt  reversing  gear,  .\xiom  lubrication  and 
Viiiled  States  metallic  packing.  Steam  is  supplied  by  a  large 
multitubular  boiler  having  a  working  pressure  of  180  pounds 
per  square  inch. 

The  following  auxiliaries  are  fitted  in  engine  room:  one 
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powerful  fire  and  salvaije  pump,  wilh  ^wivelliiiB  monitor  on 
deck.  Caird  &  Raynot't  evaporator,  Rsiium  &  Cumpbeirs  feed 
filler,  automalle  float  tatild  feed  pump,  electric  gcncratoir  with 
tfnct-acting  engine,  aad  a  fredi-watcr  duptex  pump.  Ficah* 
water  coraparunenti  an  arrancad  in  the  vcsid  for  nipplyiiic 
the  dredgeri,  baifci,  etc,  on  the  Thames. 


TbroMlo  WaUb  In  a  Typhoon. 
*r  w.  V.  nfiTs. 

A  ic  A  rla>s  .li  ter  target  practice,  on  a  h.i  .  .  In  it.  tropical 
murning,  in  Manila  Bay,  the  word  wa*  passed  by  the 
boatswain's  mate.  "All  hands  up  »nchi.>r !''  The  windlajs 
rattled,  and  the  "pick"  was  soon  at  the  hawse  )iipc. 

The  navigating  officer  on  the  bridRc  Rave  orders  to  port  the 
helm,  and  moved  the  poinlert  of  the  engine-room  telegraph 
from  "UOff  to  "alow  ahead"  m  itarhoud;  to  "ilov  astern" 
ott  dtt  port.  The  ijriOO»4on  battleship  tremUed  slightly  from 
the  motion  of  her  engines,  and  began  to  swing  slower  and 
majestically  around  to  port,  pointing  her  how  towards  Cor- 
reK'dor  IslanrI,  liotiiid  for  ilong  Kong,  where  we  were  to 
go  into  the  Kr>wl<»>n  d ry- dock  to  he  cleaned,  pahited  and  have 
our  sea  valves  overhauled. 

\Vc  passed  the  historic  Corregidor,  and  steamed  up  along 
the  western  coast  of  Luzon  at  a  lo-knol  speed,  The  weather 
continued  hot.  and  the  sea  was  calm.  ju*l  a  light  air  from  the 
south,  directly  astern,  causing  poor  draft,  and  hot.  hard  work 
in  the  fire  rooms,  in  order  to  keep  up  the  prescribed  150  pound] 
of  iteam  at  the  boilers,  tbt  thermometer  in  the  lire  rooms 
registered  idS  degrees  F.,  in  the  engine  room  i  jS  degrees  F. 

The  firemen,  between  the  acu  of  firing,  slicing  and  pushing 
back,  dove  nnder  the  ventilators  and  mopped  the  streamhig 
perspiration  from  their  eyes.  "Whewt  Shei's  hot"  But 
(here  is  not  much  time  to  think  about  it— the  above-mentioned 
c>d.  ^  I .  Ill'  :ir(  iri.l  too  oftedu  No,  tfao  "Imd-ltibber"  fireman 

cou!fl:i't  livL-  (jiiwri  there. 

At:iiiit  f.Hir  lifIN,  or  after  the  )\<iiiiii;  nu.i!,  wind 
changed  to  the  eastward,  and  a  slow,  dri//.liii£  i^iti  started. 
Someone  said  the  "glass"  was  falling  rapidly,  indicating  "a 
night  of  it."  The  men  began  to  array  themselves  in  their 
«il>kins  and  ".sou'-westers,"  and  collected  in  small  groups  to 
the  lee  of  the  forward  ij-inch  turrets,  unoking  their  pipes 
and  liUdag  in  low  tones  about  the  proipcela  of  Oie  eomiiig 
night,  and  listcnmg  to  the  prophecies  of  Ote  older  tars,  who 
bad  had  various  kinds  of  "rtms"  through  these  seas  before. 

It  was  now  seven  bells,  and  raining  hard,  and  the  wind  was 
blowing  in  gusts,  causing  the  ship  to  list  over  to  port  a  few 
d<'«i"cc!  It  aN  1  r:i',:..c<l  ilir  rii.'ii  :in:iin:1  ili  rk',  l.i  '.ri'k  shelter 
of  --I  'liR'  kirni  <  wi  ir'  tniu  ;<.,iviriL;  ihi  n  'rlbira  end  of 
I.ii.-i.r;,  ,\t:<\  vyt  j:  ninv  .ulcl  Ilun  C.ii.o  I'.  ijtiior  light — which 
flashes  every  juiiuite — <:ou!d  be  sttn  a  few  pomts  off  our  star- 
board quarter.  We  began  to  feel  the  heave  of  the  ship  more 
distinctly  now.  as  we  plowed  out  into  the  Yellow  Sea. 

My  hammock  was  swung  on  the  berth  deck.  On  my  way 
to  it  from  the  main  deck  I  had  to  pass  through  the  gun  deck. 
On  cniering  this,  and  looking  around,  I  found  a  far  different 
scene  from  tibat  on  the  main  deck ;  men  and  boys  were  toun^ 
Ing  aroimd  on  their  ditty  boxes,  flaying  cards,  reading,  talk* 
ing  and  laughing,  and  it  soon  made  one  forget  the  dark  iri^ 
and  the  storm  brewing  outside. 

No  sooner  h.id  I  rolled  iriin  nn  ii.ir  iiii.«k  than  the  whistle 
of  the  boatswain  sounded,  ar.U  .<i;ri  ii,  '  Relieve  the  wheel  aTid 
li  'kriit'  '  1  siitlcd  ir.y-elf  comfortably  for  my  fi>ur  hours* 
sleep;  fight  bells  strike,  the  whistle  aeain  and  alter  it,  "Tnm 
in  your  hammocks  and  keep  siJrtu  .  lit  the  dodtS I"  Was  die 
last  I  beard  before  going  to  dreamland. 

The  next  thing  l  knew  9ome<jne  was  shaking  me.  saying, 
"Roll  out,  there ;  fifteen  mintitcs,  roll  out )"  meaning  that  I  had 


only  fifteen  minutes  to  "roll  out,"  dress  and  relieve  my  man 
in  the  engine  room.  I  was  jou  begining  to  think  he  was  never 
going  to  stop  shakiiif  me,  but  on  looking  around  I  foond 
evetythmg  elie  was  being  itiakeii  «p>  from  the  ship  "wallowing 
into  it."  so  I  "rolled"  and  hatdly  got  htto  my  "watch  dothes" 
—not  one  of  the  shining  rndfonns  the  uniidttaled  land  pikcra" 
see  us  in  on  our  trips  ashore— but  overalls  and  a  slecvelesa 
shirt  and  a  pair  of  No.  8  regulation  navy  shoes,  which  I 
sorted  out  from  a  half  dozen  other  pairs,  all  having  slid  down 
to  leew.'trii  .uni'  -t  ilic  bulkhead.  I  also  picked  up  my  cap 
from  among  Ihcm,  atid.  after  adorning  myself  in  these  things, 
staggered  out  through  the  alleyway*  to  the  engine-room  hatch. 

Steadying  myself  on  the  hot  hand-rails.  I  made  my  way 
down  through  the  starboard  battle  hatch,  over  the  top  gratings, 
passed  the  higb-prtssure  cylinder— which  greeted  me  with 
the  familiar  sound  of  heavy  breathing  as  the  steam  entered 
and  cxhanstcd  from  it— down  the  ladder  to  the  lower  or 
handling  ptattform. 

The  telegraph  potnter'sload  M  "half  speed  iliead,'  und  the 
engines  were  mnning  to  correspoitd.  I  made  the  vsnt  numb 
before  relieving  my  man  at  the  throttle,  and  then  went  up  tO 
him,  saying.  "How  is  she.  Peters?" 

"Oh.  i,cr\r(ii'g  is  all  right;  we  have  been  running  half 
speed  about  two  hours;  1  guess  she  is  pounding  into  it  pretty 
hard  up  there;  steam  IJ5.  revolutions  55,"  And  hf  hcti:  up 
the  ladder,  seeming  glad  his  four  hours  of  nerve  strain  was 
over,  and  little  thinking  he  would  be  turned  out  to  the  tuae  of 
"All  hands  *ave  ship!"  inside  of  two  hours  more. 

I  took  toy  station  at  tiie  various  levers  by  which  the  speed 
of  the  j,sao-horsepower  engine  is  cootroHcd,  counted  the 
rcvohnwas  of  the  high-prcssmre  cnnir,  noted  the  ratdings  of 
the  atenm,  receiveni  and  vactinu  gages  and  the  indicator  on 
the  bulkhead,  which  divides  the  port  from  the  starboard 
engine  room,  and  found  my  engine  leading  slightly,  which 
was  proper.  The  warrant  machinist  went  from  one  engine 
room  to  the  other,  i  <■  >.>j.  «  a  word',  hot  hgr  the  expression  of 
his  face  1  knew  aH  ".i--  ■'.^11 

The  ship  was  pilrtin:v,  lunviK.  ihr  i-nuinrs     1  rate 

slightly  when  settling  her  stern  into  the  trough  of  the  sea. 
.^t  these  moments  I  choked  her  with  the  butterfly  valve,  and 
outside  of  that  the  regular  engine-room  routine  was  carried 
on  for  the  rest  of  the  hour. 

At  one  in  the  morning  (two  bells)  the  telegraph  jangled, 
and  the  pointer  came  to  rest  at  "Slow  ahead."  I  chAcd  her 
down  to  JO  revolutions  per  mmiiie,  and  slowed  down  the  main 
air  and  circulating  pumps,  and  notified  the  water  tender  (0 
check  firing.  The  ship  was  now  laboring  heavily,  and  great 
care  was  necessary  in  moving  around  on  the  slippery  floor- 
plal'  -.  •  ir  ihf  r..--iilr     iiild  l:e  serious. 

1  rrvthiiit;  wa-  utiaiii  going  smoothly  after  slowing  down. 
Thi-  -tiiii  iliil  ii'  i'  receive  the  liinl  vhc.k'.  .1-  before,  but  roUcd 
anil  pitciied  more  heavily;  so  il  was  only  to  hold  on,  keep  ears 
and  eyes  open,  and  watch  the  rhythmic  rise  and  fall  of  the 
cranks,  wilh  their  occasional  racing  As  this  became 
monotonous.  I  whistled  to  the  fire  room,  asldng  the  water 
tender  if  all  were  well  out  there.  The  answer  came  hack. 
"All  O.  K.  out  heK." 

I  then  asked  Wilson,  In  the  port  engine  room,  how  tliinfs 
were  over  there.  "Oh,  if  s  just  Uwcly  over  here;  IHn  hangfaig 
on  with  my  teeth  and  hands.  I  gtiess  this  must  he  a  typhoon, ' 
a!J  riebt." 

"1  K'""^*  it  i'  fhe" — whew!  whiss !  hiss!  hiss-5-5!  Water 
cnines  down  the  hatch  and  ventilators,  striking  the  hot  pipes 
and  cylinders,  partly  turnmg  '.n  si.  am.  I  try  to  duck  it.  with 
poor  success;  the  ship  takes  a  heavy  dive,  everybody  holds  on. 
and  looks  at  each  other.  More  water  comes  down  the  venti- 
lators: the  telegraphs  jangle  briskly,  and  the  pointer  Slc^  at 
"Very  slow  ahead."  I  choke  her.  and  notice  the  electric  lights 
arc  getting  dim.  with  occasional  "winks." 


Digitized  by  Google 


NOVEMBEI,  igoS. 


International  Marine  Engineering 


495 


"What  do  you  think  is  happening  ?"  from  the  yoting  mes- 
senger boy. 

"I  don't  know,  sonny,"  I  answered,  and  told  him  to  find  a 
grea»e  lamp  and  light  it,  but  he  seems  su  scared  thai  he  docs 
not  dare  leave  me.  The  lights  now  slowly  die  out  entirely; 
something  must  be  wrong  with  the  dynamos.  I  told  the  oilers 
to  light  the  bulkhead  oil  lamps  with  their  hand  lamps. 

The  water  tender  comes  from  the  fire  rooms.  "Nos.  5  and  6 
fire  rooms  arc  flooded!  The  coal  has  washed  off  the  floor 
plates  into  the  bilges  and  choked  the  strainers,  and  the  pumps 
won't  work  on  them !" 

"Do  the  best  yoii  ran  to  clear  them,  and  get  the  pumps  going 


light,  and  the  ship  laboring  in  the  midst  of  a  bad  typhoon. 

Try  to  imagine  yourself  in  a  corner  of  this  room,  hanging 
on  with  one  hand  and  bailing  water  into  buckets  with  (he 
other;  catching  the  water  cm  the  jump  as  it  comes  down 
towards  you  with  the  roll  of  the  ship,  dodging  oil  cans,  waste 
cans,  tools  and  no  end  of  things  that  break  loose  in  the  ex- 
cessive rolling.  Oh,  no !  you  don't  have  time  to  think  of  home 
and  dry  land,  or  if  the  ship  is  going  down ;  things  come  too 
swiftly,  and  there  are  too  many  orders  to  execute. 

The  ship  is  now  "hove  to."  and  we  ride  it  out.  Two  days 
later  "Jack"  is  in  the  land  of  the  Celestials,  enjoying  him- 
self, and — lu-ver  a  typhoon. 


Tsa  tTBAMni  rAimcA.  mvivi  at  kikcuobii  foi  austkaliam  coastiho  suvici. 


on  them."  The  warrant  machinist  goes  with  him  to  help  keep 
ihe  men  in  order. 

A  'phone  message  from  the  bridge  asks  us  how  things  are 
down  here.  We  answer,  "Our  lights  are  out.  the  forward  fire 
rooms  are  flooded,  and  the  strainers  choked  with  coaJ." 

"Do  the  best  you  can,"  from  the  bridge.  The  chief  engineer 
is  down  here  now.  He  goes  to  the  fire  room,  and  COmes  back 
with  the  warrant  machinist. 

The  engine  cranks  are  now  dipping  into  the  water  as  it 
comes  rushing  in  from  the  fire  rooms,  for  Ihe  small  bilge  pump 
cannot  handle  it  all :  so  we  swing  the  main  circulating  pumps 
from  the  sea  suction  to  the  main  drains. 

I  'phone  10  the  dynamo  room,  telling  them  our  lights  are 
out.  "We  are  flooded  up  here;  the  water  came  down  our 
ventilator  and  wet  all  our  machines,  so  we  had  to  shut  down," 
comes  the  answer. 

The  word  has  long  ago  been  passed  on  deck  to  "All  hands 
save  ship  1"  and  bucket  gangs  are  formed  to  clear  the  dynamo 
room  and  other  compartments  of  water;  some  are  at  the 
band  pumps.  The  main  drain  strainers  have  choked  with 
coal  from  ihe  fire  r>v>ms,  and  we  swing  the  main  circulating 
pumps  back  on  the  sea  suction,  in  order  to  cool  our  condenser, 
for  the  vacuum  is  falling. 

We  send  men  "diving"  down  to  clear  the  strainers  and  try 
the  pumps  again,  and  so  on  for  an  hour  or  more,  until  we 
finally  clear  the  bilges  of  w^atcr;  then  thoroughly  clean  out  the 
coal  and  replace  the  floor  plates.  The  forward  fires  are  again 
worked,  and  general  order  is  restored  throughout  the  fire 
rooms  and  the  engineering  department  in  general. 

It  is  now  J  o'cl'x-k,  aitd  we  are  .still  under  "grease  lights.' 
I  telephone  to  the  dynamo  room:  "How  soon  can  we  have 
lights?" 

"We  don't  know,  as  there  is  a  great  deal  of  water  washing 
around  the  place  yet." 

My !  but  it  must  be  nice  up  there ;  hot  I  whew !  The  dynamo 
room  is  situated  directly  over  the  boilers,  and  has  only  one 
lo-inch  ventilator,  through  which  they  draw  air  with  an 
electric  suction  blower,  and  that  is  now  stopped  on  account 
of  no  "juice"  from  Ihe  dynamos,  and  only  grease  lamps  for 


An  Auftralian  Coasting  Steamer. 

The  steamship  Paringa,  built  by  Messrs.  Scott  of  King- 
horn,  Ltd.,  was  launched  in  April  last  for  the  Adelaide  Steam- 
ship Company,  of  South  Australia.  The  dimensions  of  the 
vessel  are:  Length  between  perpendiculars,  230  feet;  breadth, 
molded,  36  feet;  depth,  molded,  16  feet  4  inches,  with  a  gross 
tonnage  of  about  1,300.  She  has  been  built  to  the  highest  class 
with  the  British  Corporation  and  to  British  Board  of  Trade 
re(|uirements  for  a  foreign-going  passenger  steamer. 

litis  vessel  has  a  long  poop  and  forecastle,  three  cargo 
hatchways  and  five  sleam  winches.  Steam  steering  gear  it 
placed  aft  in  a  sicel  house,  and  works  direct  on  to  the  screw 
steering  gear,  which  is  of  extra  strong  make,  by  Donkin  & 
Company,  Newcastle-on-Tyne.  A  large  warping  winch  is  also 
placed  in  this  house. 

The  arrangement  for  working  cargo  is  of  the  special  design 
fitted  on  most  of  the  Adelaide  Company's  vessels.  A  large 
casting  is  fixed  to  the  deck,  half-way  between  the  center  line 
and  side  of  the  ship.  The  goose  neck  for  the  derrick  sits  into 
a  cast-steel  nut,  which  can  be  moved  by  means  of  a  square- 
thread  screw.  The  head  of  e.ich  derrick  is  supported  by  chain* 
to  outriggers  from  the  mast.  The  foot  of  the  derrick  can  be 
moved  in  or  out  to  suit  loading  or  discharging  cargo;  and  lifts 
are  arranged  for  lo,  8  and  5  tons.  There  is  also  provision  for 
fitting  a  20-ton  derrick. 

Accommodation  for  twenty-eight  first-class  passengers  is 
provided  in  two-berth  rooms  at  the  fore  end  of  the  poop  on 
main  deck.  The  rooms  are  tastefully  fitted,  and  special  atten- 
tion has  been  made  for  keeping  the  rooms  cool  by  means  of 
large  Boyle  ventilators;  each  room  is  also  provided  with  a 
goose-neck  ventilator.  These  rooms  are  finished  in  white 
enamel  and  polished  teak  pilasters.  The  panels  are  polished 
jalousie,  with  expanded  metal  panels  at  top  and  bottom  and 
an  opening  glass  panel  below  the  beams. 

The  dining  saloon  is  in  the  deck  house  at  fore  end  of  poop. 
It  is  in  polished  hardwood,  tastefully  designed,  with  ceiling 
done  in  white  and  gold.  Two  electric  fans  keep  this  room 
cool.  A  smoke  room  is  situated  .ihove,  and  is  in  polished 
hardwood,  with  ceiling  of  lincrusta,  white  and  gold.  An 


496 


Ndviiim,  igob 


electricaUjr-operated  fan  is  al$o  pruvidcd  for  (bit  raom. 

Accammadiuiaio  it  proridcd  aft  for  aixleen  Mcond  elut 
liAMcngcrt.  Tke  ttMnit  are  nnilar  to  the  fint  cbM,  jaloviied 
■ad  finidied  in  wUle  ctmnd.  The  capuin  and  oIlMr*  are 
berthed  atdidihtps  on  the  lower  bridge,  white  the  cngNMcra 
and  \Ktty  officers  are  afl  in  sidehouses.  The  crew  are  fot- 
»ard  in  forecastle,  and  have  their  own  bath  room. 

Special  attention  has  l>een  paid  (o  all  the  accomtnr  l  i-.i  r. 
and  all  the  rooms  arc  large,  airy  and  well  ventilated,  with 
cverylhinK  that  can  add  to  the  n  lui  r-  .  t  pav  .  n5<:rs  and 
crew.  Electric  light  has  been  fitted  throughout  the  iship. 

The  rashWt  which  is  placed  aft,  is  triple  expansion,  with  a 
working  pressure  of  l8o  pounds  per  square  inch,  The  cylin- 
ders arc  jt,  35  and  two  of  J7  inches  by  y<-inch  itroke.  Two 
Babcock  &  Wikox  watertiilM  boilers  have  been  fitted.  The 
gi«te  area  of  the  furmee*  ia  ijtf  atitiare  feet,  and  die  hcatins 
aarfaoe  saw  square  feet.  A  complete  auxiliary  outfit  is  pro- 
vided, consisting  of  electric  light  plant,  large  iiailaat  pomp, 
sanitary  pump  and  general  Meant  pump. 

The  vessel  was  launched  with  Bteam  op,  and  immediately 
proceeded  to  BomtiBiaDd  under  her  own  power. 

BCNJAMIK  TaVIjOR. 


Trial*  of  the  Marine  Contractor. 

There  was  a  busy  almo%phere  about  the  low-ccilingcd  office, 
with  ita  corps  of  young  men,  each  lending  his  share  to  a 
well-managed,  energetic  shipyard,  the  dkkittg  of  the  type- 
writer following  the  earnest  dictation  (out  of  a  cloud  of  cigar 
amolK)  from  the  evcr-bwgr  manager,  whoic  tfts  gleamed  ai 
the  proipeetive  hathicas  tiria  bid  would  bring;  and  the  cxdie- 
mciM  that  cotnct  from  hooeit  compelMoo  to  secure  contracts 
frea  sealed  bids.  Moit  of  vs  have  felt  the  keenest  nervont 
strain  at  one  time  or  .mother  in  our  lives,  whether  it  has  been 
with  rod  and  reel,  with  the  gun  in  a  quiet  valley,  thick  with 
undcri;ro\v!h,  nut  of  whicli  the  p.itv.'.-t  of  birds  start  for 
lib'-Tiy  with  a  thnllint!  r<i,ir.  nr  with  r.thrr  sports  or  anxious 
morn'.r:'s ;  hnt  there  IS  t;an![v  a  more  iinxiLiiis  m*  niert,  when 
ones  ncives.  are  mure  highly  strung,  than  that  when  the 
authority  says:  "Time  is  np;  aiqr  mon  Mda?  Bids  are 
closed."  Then  the  opening. 

A  strange  picture  is  presented  at  these  openings.  SctdoiB 
does  the  man  whose  money  is  at  stake  appenr;  more  often  one 
not  10  deep^  ittiercalcd  represents  the  firni,  and  even  asnon^ 
Acse  mcni,  of  an  ag**  and  typcs^  there  it  a  grand  oppottnniljp 
for  the  atodr  of  face  contortions.  It  is  deabtful  whether  Ae 
actnal  contractor,  having  been  through  lhe<e  exciting  moments 
when  he  was  assistant  to  another,  could  »iand  the  strain  of 
these  ordeals,  which  are  part  of  the  daily  business  routine. 
They  arc  usually  well  and  gladly  rid  of  the  mission,  but  stand 
close  by  the  'phone  at  their  offices  awaiting  the  n'-ult  whi  h 
their  lieutenant  hastens  to  transmit  when  all  bids  have  been 
read  and  the  successful  bidder  announced. 

It  was  for  a  tremendous  repair  job  i<i  a  large  vessel,  that  all 
were  anxious  to  get  at  a  gor>d  price ;  but,  work  being  scarce 
at  the  time,  the  chances  for  cut-throat  prices  were  pTOpitiouS. 
and  generally  understood  to  l>e  likely.  We  visited  the  vcasel, 
worked  nights  on  the  estimate,  which  was  asked  for  to  be  in 
and  opened  three  days  hence.  This,  by  the  way.  ia  custom- 
MT— to  have  the  coMractors  crowd  a  good  week's  work  into 
this  time  or  less,  and  necessitstes  a  nervC'raekinK  task,  trying 
first  one  way  and  another  to  arrive  at  a  fairly  Riwd  price 
likely  to  secure  the  job,  but  .still  have  a  fair  margin  of  profit, 
and  name  the  fewest  possible  days  that  will  complete  the  work, 
always  having  in  mind  a  large  demurrage  payable  for  rnch  aiid 
every  day  one  fail;;  i  i  mii  h  the  work. 

The  bids  opened,  we  were  declared  successful  ami  the  tun- 
tract  was  awarded.  A  gro.m  of  relief  arose  from  everybody, 
but  a  sigh  of  anxiety  from  the  "boss."  Immediately  orders, 


right  and  left ;  things  must  be  set  in  mOtiOO:  90  ttoe  10  hc 

wasted;  minutes  mean  dollars  from  now  on;  a  good  figure  for 
the  job  and  a  short  period  to  finish:  lam  per  day  demurrage 
for  cadi  aud  every  dqr  over  contract  time.  Three  hundred 
dollars  bonus  for  each  and  every  day  ointract  completed  pre- 
vious to  contract  lime.  ,\fler  the  l>«st  part  of  contract  time, 
all  of  which  was  spent  in  good,  hard  latnir,  the  books  show  a 
goixl  profit  in  sight — work  well  in  hand — looks  to  be  easily 
completed  within  the  time  and  a  few  days'  bonus  in  sieht 

A  snag  is  struck;  needless  to  go  into  details;  mu-t  I  t  ver- 
comc,  and  means  a  vast  amount  of  additional  work.  The  tore- 
man  erred;  the  superintendent  beside  himself  to  get  out  with 
least  possible  loss  of  time  and  bb«r  ;  estimated  profit  gone  and 
demurrage  seetns  inevitable.  Owners  of  the  vessci  become 
anxioas :  have  arranged  sailing,  and  delay  acus  more  lo  tiwm 
than  amoHnt  of  penally  to  he  suffered  tqr  contractor;  day  for 
eompletion  rolls  by  and  finish  not  in  light.  The  great  Unnder 
carries  blame  for  evciy  man  connected  with  the  plan^  and 
when  the  ship  finally  stcamt  away  there'a  no  thanhi)  hot  ImH 
to  pay"  for  all  hands. 

Such  is  the  life  that  may  be  understood  i  nly  when  direcity 
connected  with  the  concern  handling  swcit  :i  i  tiiirm  v-r  .  if  wnrV, 
and  yet  .ihould  you  chance  lo  be  a  v;  it  ir  .  ii  ne  ui  i!  p  wi  r^t 
or  most  exciting  d.tys  of  these  strugglci,  ihcte  is  not  the 
slightest  .surface  disturbance  evident;  such  strong,  manly 
hearts  and  constitutions  arc  meted  out  almost  providentially 
to  those  to  whom  such  cares  and  worries  are  no  more  than  is 
expected.  Smooth  sailing  comes  more  often  than  such  trouble 
but  experience  teaches  that  in  the  timet  of  healthy  pniparily 
pcrvenhy  must  play  its  part. 


Tha  Fin  Float  Bala. 

In  our  September  issue  appeared  photographs  and  a  dc» 

.scripiion  of  the  pump>  fitted  to  this  vessel,  which  was  specially 
designed  hy  I"  .1  T7i  -.\eiii  .S:  Pn  <  tor,  London,  E.  C,  for  this 
purpose.  1  hi  ]mll  w.i^  hui'.'  .,f  -.irel  by  Forresit  &  Company, 
Wisenhoc   .iiul  ;-  fi.  -  'i  u  rl  cs  in  length  by  ifi  Net  6 

inches  moldeci  bMin,  mill  a  dratt  of  3  feet  6  inches — a  spe- 
cially light  draft  being  necessary  to  enable  the  vessel  lo  get 
as  near  to  the  shore  as  possible  when  attending  fire.s.  There 
are  six  watertight  transverse  bulkheads,  which,  in  conjunction 
with  fore-and-aft  bulkheads  00  each  side  of  the  machinery 
and  boiler  apace,  render  the  craft  practically  misinkalile  ip  the 
event  of  damage: 

The  twin-screw  triple-expansion  propelling  engines  and 
two  waterlube  boilers,  each  fitted  with  an  automatic  feed 
regulating  device,  were  mamifaettired  by  Mum  ford  4  Com- 
pany. Colchesli:  111.  li  iilir  -,i  (  iitfit  includes  a  pair  of 
powerful  autoiiritii'  n  ■  ■!  1111111)1-^  .iml  i;rnr.'ral  service  pump,  an 
f.  :if)orator  for  -up],!;.  1111:  I're  -h  u.n-r  1,1  e  h ulers  and  a 
powerful  forced  drait  lan.  iimii  01  ihe  two  boiiers  is  capable 
of  ninning  the  propelling  m.ichinery  at  full  t>ower.  Steam  is 
therefore  always  kept  on  one  boiler,  so  that  the  vessel  can 
be  dispatched  at  a  moment's  notice.  While  on  her  way  to 
any  fire,  the  other  boiler  can  be  lighied  up  and  be  under  full 
steam  in  a  veiy  short  time,  so  that  on  rewdung  her  dcstiflalioB 
both  boilers  would  have  a  full  pressure  of  steam  for  driving 
the  pumps,  both  boilers  being  required  to  work  the  four  pumps 
at  their  futtest  capacity.  The  boiler  room  is  arranged  on  the 
closed  stokehold  principle,  and  fitted  with  a  powerful  fan  for 
forcing  in  air  under  pressure. 

It  is  said  that  this  vessel  hai  the  most  powerful  fire  fiirhling 
installation  of  any  afloat  on  .such  a  light  draft;  at.d  ii;  de- 
signtiiR  her  for  this  purpose  it  was  found  advisable  to  ar- 
range the  twin  screws  on  the  tunnel  system,  so  as  to  obtain 
large  cnouRh  propellers  for  the  required  Speed.  Suitable 
quarters  arc  arrauKcd  for  the  crew  aft,  and  the  il  lighted 
throughout  with  electric  light 
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A  LARQE  TWIN-SCREW  MOTOR  BOAT. 

The  Crislina.  Jcsigncd  by  Henry  J.  Gielow.  New  York,  and 
built  by  (jeoritc  Lawley  &  Son,  South  Boston,  for  F.  C. 
Fletcher,  of  HoMon,  i»  the  largest  of  her  type,  ami,  having  a 
hull  of  tnild  steel  and  scantlinu!*  a  trifle  heavier  than  the  rc- 
qtlirt'DU'iits  III  I.loyd'»,  she  is  lit  fur  cruising  anywhere  Her 
Icnslh  over  all  is  no  feci;  length  on  the  watcrlinc.  103  feet 
5  inches;  beain,  molded,  17  feet  6  inches,  and  draft,  6  feel. 
The  lines  arc  fair  and  easy,  running  in  an  unbroken  sweep 
front  bow  to  stern.  The  sheer  is  suAkient  to  meet  head  »ei» 
without  t(M)  much  wetness.  The  deck  is  virtually  flush,  extetMl- 
ing  unbroken  for  a  distance  of  73  feet  from  the  l>ow,  whrti 
it  drops  2  feet  on  each  side  for  a  width  of  3  feel,  leaviiii;  1 
central  trunk  extendinfi;  20  feet  further  aft.  This  arrangenu n: 
affords  excellent  ventilation,  and  diies  away  wilh  the  hi^h 
appearance  of  many  Hush-decked  m<itor  boats.  The  only  spar 
is  a  signal  mast  alt  of  the  funnel.  The  latter  is  used  for 
veniilating  Kalley  and  engine  room. 

A  deck  house  forward,  30  feet  long  and  averaging  ij  feet 
wide  on  the  inside,  is  depressed  16  inches  below  the  main 
deck.    Up  to  the  lower  sides  of  the  windows  this  house  is 


lights  aft  of  the  funnel,  and  lighting,  respectively,  the  saloon 
ami  the  passage  between  staterooms,  the  conipanionway  for- 
ward for  the  crew  and  a  steering  platform,  "  by  H  feel,  located 
helweeii  the  deck  house  atid  the  funnel.    This  platform  it 
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Bimxe  tUMOt  *m  race  (taci:  \r-i  os  srcrL  Twix  icacw  hotox  yacht  ciistika. 
(I'hcto^raphi,  X.  L.  Slebfaini,  Boiton.) 


constructed  of  steel  plating,  and  is  finished  with  teak  panel 
work  both  inside  and  outside.  This  deck  hou.se  is  fitted  up 
as  a  dining  room,  using  ordinary  chairs,  and  a  round  exten- 
sion table,  .•\fton  the  starboard  side  a  stairway  leading  down 
to  the  staterooms  and  cabin  is  visible  at  the  left  of  our  illus- 
tration. On  the  ftorl  side  steps  lead  to  the  main  deck.  Be- 
tween the  two  stairways  is  a  sideboard  and  bufTel,  finished  in 
teak,  with  a  small  dumbwaiter  leading  to  the  galley  imme- 
diately (mtIow. 

The  only  other  obstructions  on  the  flush  deck  arc  two  sky- 


incloscd  with  a  brass  railing  and  covered  with  an  awning. 

Below  decks  the  forcpcak  is  occupied  by  chains.  Aft  of  lh« 
collision  bulkhead  is  ihr  forecastle.  14  feet  in  length,  including 
(lie  crew's  toilet  and  locker  rooms.  Berths  arc  here  provided 
for  four  men.  Siaierooms  for  the  captain  and  engineer,  fitted 
wilh  wardrobes,  etc..  come  next.  Then  comes  the  engine 
room,  I J  feet  in  lenjilh,  immediately  beneath  the  dining  saloon. 
This  room  is  inclosed  in  steel  watertight  Imlkheads,  with  all 
woodwork  fireproofed  and  covere<l  with  asbestos,  in  order  to 
reduce  to  a  minimum  all  danger  from  fire. 
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TH(  nin.  TvriK  tncw  hutoh  yacht  nmtKA,  dcsickio  *r  MutY  j.  oiSLOW. 
(Pbotairaph,  N.  L.  SlebbJiK,  BoMon.) 


Aft  of  the  engine  room  is  the  galtcy.  titled  with  stove, 
dressers,  sink,  dish  racks  and  closets,  with  an  ice-box  and  re- 
frigerator (with  a  capacity  of  more  than  Yt  ton  of  ice)  and  a 
gasoline  (petrol)  tank  (capacity  3,000  gallon»)  just  abaft  the 
galley  space.  This  lank,  which  is  inclosed  in  a  steel  water- 
tight compartment,  is  constructed  of  galvanized  steel,  with 
rivets  and  seams  soldered.  The  capacity  is  such  as  to  give 
the  boat  a  cruising  radius  of  i.ioo  nautical  miles  at  full  speed, 
or  2,20o  miles  at  10  knots.  On  the  starboard  side  is  a  passage 
leading  from  the  saloon  to  the  staircase  up  to  the  dining 
saloon. 

The  owner's  quarters  and  staterooms  for  guests  are  located 
in  the  after  half  of  the  vessel.  Immediately  abaft  the  galley  is 
the  saloon,  running  the  entire  width  of  the  hull,  and  11  feet 
in  length.  Aft  of  this  on  the  port  side  are  two  staterooms 
with  a  toilet  room  between  them,  while  on  the  starboard  side 
are  the  steerage  and  passage  to  the  main  deck,  a  stateroom  with 
double  berth  and  a  bath  room.  Still  further  aft  is  the  owner's 
stateroom,  extending  the  full  width  of  the  vessel,  and  contain- 
ing a  double  berth,  two  wardrobes  and  a  bureau.  The  after 
end  of  the  hull  is  allotted  to  general  stores. 

Propulsion  is  by  twin  screws,  each  actuated  by  a  six- 


cylinder  lOO-horsepower  engine,  built  by  the  Standard  Motor 
Construction  Company,  of  Jersey  City.  These  engines  are 
located  forward  beneath  the  dining  saloon,  and  the  lung  length 
of  shafting  makes  it  possible  to  place  the  axis  of  the  propel- 
lers in  a  nearly  horizontal  line.  The  rudder  is  balanced,  and 
the  dead  wood  is  cut  away  aft  to  such  an  extent  as  to  make 
for  easy  handling.  The  maximum  speed  is  about  13  knots. 

Three  boats  arc  carried,  one  of  which  is  itself  operated  by 
a  small  gasoline  engine.  There  is  an  electric  light  plant  in  the 
engine  room,  and  the  boat  is  heated  throughout  by  steam. 
Running  water  is  supplied  throughout  the  entire  vessel,  a 
fresh-water  tank  with  a  capacity  for  100  gallons  being  located 
in  the  general  store  room  aft.  The  bath  room  and  toilet  room 
floors  are  tiled,  as  are  also  the  sides  and  bulkhead*  of  these 
compartments. 

Our  illustrations  wilt  show  that  the  vessel  is  most  tastefully 
fitted  up,  and  that  a  prime  requisite  in  the  design  was  the 
subject  of  comfort.  The  expanse  of  deck  space  aft  of  the 
funnel  is  such  as  to  give  plenty  of  room  for  lounging  and  for 
such  entertainments  as  may  be  desired  by  the  owner.  The 
boat  was  launched  July  31  last,  and  has  already  seen  some 
little  service. 
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A  tkm 

A  French  engineer,  li.  StttAi,  has  in  hand  the  pfcptriag 

of  design!!  for  a  torpedo  boM  destroyer  of  500  tons  dtiplaee- 

ment  The  design  calls  for  three  ^L•rew^.  the  oiHboard  screws 
being  operated  by  two  engines  placed  in  parallel,  and  the 


a<  ta  kikiinBU  per  effedne  hontpmnt.  The  1 
tini  thcw  fwtrolean  engines  can  lie  reversed  in  abont  twehw 
Mconds  witiiont  need  of  any  special  reversing  engine.  Tlw 
cost  of  one  of  these  3,000-horsepower  engines  deltvCKd  at 
Havre  is  abont  960,000  francs  (ij8,ooo,  or  $i^5/)oo). 


center  screw  by  an  engine  placed  forwerd  of  tfae  Others^  The 
annamcnt  consists  of  two  rapid-fire  guns  of  lOO  millimeters 
(4  inches),  six  guns  of  75  millimeters  (3  inches),  and  two 
tofpedo  tubes.  Each  engine  has  eight  cylinders ;  combustion 
it  eflteted  by  coiprtMion  and  not  by  electric  spark.  When 
cfdiinc  at  ijHaaat  i^tiei  it  is  pmpoaed  to  use  the  center 
iCTCw  oBif.  Fgr  tpeade  above  19  kiwit  and  oadar  aS  loM* 
the  center  acmr  win  be  stowed,  and  Um  taro  outboard  eaginet 
nsed.  Far  speeds  above  as  knots  all  three  aagfaica  will  be 
brought  into  plajr. 

The  designs  call  for  a  total  engine  weight  of  aso  tons,  and 
at  a  speed  of  14  kimis  tin-  crui'iiug  i;nliu^  is  estimated  at 
4,800  riaiitiral  miles  1  he  lore-and-ait  length  occupied  by  one 
of  UwiK  cnKiiici  of  eight  cylinders  is  11  meters  (36  feet),  and 
the  height  from  bed  plate  to  top  of  cylinders  is  2.9  meters 
(9^  feet).  M.  Sabathe  estimates  that  22  tons  of  petroleum 
will  suffice  for  this  vessel  for  a  I,aoo-milc  run,  assuming  a 
14-lmot  speed,  and  that  the  same  veiael  would  use  5.'  tons  of 
coal  for  this  distance  at  the  sane  speed.  The  caJcnlations 
caO  for  a  petroleum  coastunptioii  at  this  speed  of  aiSs  Ulo- 
gran  per  hon^power  per  hoar.  It  ii  estimated  that  tUs  veeiel 
win  develop  ^  horeqNwer  effective  sriica  maUaf  14  knots, 
and  SK300  horsepower  effective  irfien  atlainiac  a  speed  of  30 
hnoU.  An  eight-cylinder  engfaie  of  tUa  design,  when  making 
abont  300  tiuns  per  minute,  will  develop  an  effective  horse- 
power of  between  2,.';oo  and  3,000. 

For  .'I  vr^M-!  11!  I  <K>'>  -.1  lis  this  ciiKine  can  afford  ■  main- 
tained speed  of  iq  knots  on  an  hourly  consumption  of 
petroleum  of  0.19  kilogram  per  cfTcctivi-  horstpower  For  a 
radpracating  steam  engine  the  coal  consumption  is  estimated 


Shipbuilding. 

Lloyd's  report  for  the  quarter  ended  September  30  shows 
under  construction  in  the  United  Kingdom  319  merchant 
%'essels.  aggregating  733.3/8  gross  tons.  TIlis  is  a  loss  of 
06,000  tons,  or  8  perccm.  ftom  the  Jane  qiaaiter,  and  is  tfae 
lowest  on  record  since  the  September  qnaster  of  it!g&  It  ia 
but  sHgbttx  more  than  half  the  figure  for  the  September 
qnarter  of  1901  or  the  Jme  tprntttt  of  1906.  A  ahnilar  slump 
is  shown  in  other  countries,  the  construction  imder  way  in 
France  being  given  as  44,803  tons ;  in  Germany,  160,804  <ous ; 
in  Italy,  43,070  tons;  in  Japan,  97,580  tons;  and  in  the  United 
.States,  55,10$  tooa.  Thit  latter  does  not  inehide  the  Great 

i-akcs, 

I  inkr  •:o:j-ti  uc:n.n  111  the  I'liilcd  Kinu'loin  were  shown  66 
warships,  aggregating  251,138  tons  dis|ilai-cment.  Eight  of 
these  arc  British  and  two  Brazilian  hattii-ships ;  two,  British 
armored  cruisers;  two  British  and  two  Brazilian  SCOttts;  while- 
the  balance  arc  destroyers,  submarines,  etc. 

The  Bnrean  ol  Navigation  ia  Wathiagton  repona  th* 
cooatniction  teing  ^  quarter  ended  September  30  of  319 
vcesels,  aggregating  aoySS^  gross  tone.  Only  fUrtecB  of  duat 
vesaels,  aggregating  7,igoB  tons,  were  steel  steamers.  TMs  b 
probably  a  tow  record  for  any  quarter  in  the  history  of  mixlem 
.American  shipbuilding.  The  corresponding  figures  for  the 
I'X*"  (iiuirtcr  wi.Tr-  .5)0  vessels  of  ijj.ojj  gross  tons,  of  which 
,x6  vcsvcN,  auv:rcK;itiiiK  io>),<>S5  tons,  were  steel  stcamer.s.  An 
interi-tiiiK  side  iixh;  on  the  character  of  the  construction  this 
year  i«  alTorded  l>y  the  fact  that  the  steel  steamers  average 
only  (108  tons  whereas  last  year  the  average  was  jfiSS  ton, 
or  more  than  five  times  as  latgc; 
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Notic«  to  Advertiser!. 

Chunftt  Io  bt  madt  in  fry,  c  •«  critrt  for  advrrtttint,  mtut  i« 
car  kamdt  191  taitr  ikm  tki  lyk  of  Ikr  munili,  it  vuott  tkt  carryimt 
ml  H  imck  in4irutliini4  if  Ihr  iiiut  of  Ikt  mmmlh  lallmtnt.  If  froof 
it  u  bt  ntmiurd,  cofy  miul  is  oar  kanjt  nol  («Wr  lk»m  Ikt  mik  af 
tkt  mantk. 


Rudders  and  Rudder  PosU. 

Sionie  months  ago  we  published  in  coti.siilerable  de- 
tail a  number  of  rudder  designs  from  Pacific  Coast 
practice  of  the  United  States  and  the  practice  of  ilie 
Navy  Department.  These  were  largely  warships,  and 
all  were  large  vessels. 

In  the  present  number  we  arc  fortunate  emnigh  to  be 
able  to  supplement  the  (>revious  article  by  another,  cov- 
ering practice  on  the  Clyde  in  ste:uners  of  small  and 
moderate  size,  including  Iwth  screw,  paddle-wheel  and 
turbine  propulsion. 

The  value  of  such  articles,  giving  exact  details  on 
subjects  of  vital  importance  to  the  ship,  can  scarcely 
be  over-estimated.  The  interchange  of  ideas  result- 
ing from  the  application  to  the  problem  of  the  minds 
of  many  engineers  at  widely  separated  points,  and 
working  under  differing  comlttioiis,  is  of  e.xtreme  value 
to  everyone  interested  in  the  subject,  and  as  such  we 
commend  Iwth  articles  to  careful  fjerusal. 


Society  of  Naval  Architects  and  Marine  Ensinccrs. 

The  sixteenth  general  meeting  of  the  Society  will  be 
lield  on  Thursday  and  Friday,  the  19th  and  20th  of 
N'ovembcr,  in  the  hlngineering  Societies  building.  New 
York.  .\  list  of  tiie  seventeen  papers  prepared  for 
tliscussion  follows : 

1.  "The  War  Eagle,"  by  Charles  II.  Cramp. 

2.  "Practical  .Meth<ids  of  Conducting  Trials  of  Ves- 
sels," by  Col.  E.  A.  Stevens. 

3.  '"Tlu-  lulliunte  of  Free  Water  Ballast  upon  the 
Stal)ility  of  Ships  and  Floating  Docks,"  by  Naval  Con- 
structor T.  G.  Roberts,  U.  S.  N. 

4.  "Further  Experiments  upon  Longitudinal  Dis- 
placement and  its  EtTcct  upon  Resistance,"  by  Pro- 
fessor II.  C.  .Sadler. 

5.  "Further  Analysis  of  Propeller  Experiments,"  by 
Clinton  1 1.  Crane. 

6.  "Deviation  of  the  Compass  Aboard  Steel  Ships ; 
Its  .Avoidance  and  Correction,"  by  I.ieut.-Commaiuler 
L.  II.  Chandler,  U.  S.  N. 

7.  "The  Influence  of  Miiiship  Section  Shape  upon 
the  Resistance  of  Ships,"  by  .\aval  Constructor  D.  W. 
Taylor,  V.  S.  X. 

8.  "Recent  Inventions  as  .Applied  to  Modern  Steam- 
ships." by  W.  C.  Wallace. 

9.  "Ser\'icc  Test  on  the  Steamship  Hanvrd."  by 
Professor  C.  II.  Pealxxly. 

10.  "Trials  of  the  I'nited  States  Scout  Cruiser 
Chester.  Fitted  with  Parsons  Turbines,"  by  Charles 
P.  \\  etherl)ee. 

11.  ".Some  Remarks  on  the  Steam  Turbine,"  by  J. 
W.  Powell. 

12.  "Shipbuilding  on  the  Great  Lakes,"  by  Robert 
Curr. 

13.  "The  Steamer  Commonnvallh,"  by  J.  H. 
Gardner  and  W.  T.  Berry. 

14.  "Fire  Boats."  by  Charles  C.  West. 

15.  "Sea-Going  Suction  Dredges,"  by  Thomas  M. 
Cornbrooks. 

16.  "The  British  International  Trophy  Race  of 
i(/)8,"  by  W.  P.  Stephens. 

17.  "Transportation  of  Submarines,"  by  Naval  Con- 
structor W.  J.  Baxter,  U.  S.  N. 

The  fiapers  are  of  unusual  interest,  three  of  them 
dealing  with  the  newest  and  most  prominent  agent  of 
ship  propulsion — the  <team  turbine.  In  two  of  these 
thrw  ])apers  the  subject  of  tests  and  trial  trips  is  gone 
into  e.vtensively.  and  tliese  two  papers  refer  respectively 
to  mercantile  and  war  vessels.  Two  other  papers,  fol- 
lowing in  some  measure  papers  by  the  same  authors 
last  year,  relate  to  the  resistance  of  ships ;  and  both  arc 
based  upon  experiments  with  models  conducted  re- 
spectively in  the  government  tank  at  Washington  and 
the  tank  of  the  L'niversity  of  Michigan.  The  other 
p;tpers  are  so  scatteretl  in  general  scope  as  not  to  he 
a'licnable  tn  reaily  chT^sification,  but  each  is  treated  by 
an  acknowledged  authority  on  the  subject,  and  the  re- 
sult ought  to  be  a  splendid  list. 
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TIm  Bra  «f  tlM  Lutp  SMfw 

The  advent  of  the  Ctmardcrs  l.usilania  and  Maurc- 
iMta,  each  of  which  has  a  gross  tonnage  more  than 
6,000  tons  greater  than  any  other  ship  afloat,  was 
n\i;luly  [leralded  as  marking  a  new  era  in  the  develop- 
ment of  the  large  ocean  steamship.  Prior  to  these  two 
ships  the  successive  advances  in  tonnage  had  heen  rela- 
tively small,  but  continuous.  Such  a  hig  jump  as  these 
two  i>lups  represented,  however,  was  looked  upon  as 
setting  the  mark  for  some  years  to  come.  But  thar 
pre-eminence  in  this  respect,  it  5c<-m^.  now  chal- 
lenged by  the  determination  of  the  \\  luu-  Star  Com- 
pany to  build  two  ships  exceeding  the  two  Cunarders 
in  every  dimension.  These  two  vessels,  which  liave 
already  been  named  Olympic  and  Titanic,  will  be  laid 
down  by  Harland  &  W  oliT,  in  Belfast,  next  January. 

Various  statements  have  been  made  regarding  their 
size;  Irat  it  seems  to  be  setfled  that  they  will  be  860 
feet  long  over  all,  and  will  have  unusual  1>cain  and 
depth.  The  result  is  a  ship  with  an  estimated  gross 
registered  tonnage  of  42,000,  as  compared  with  30,823 
for  tl'.c  !  usitiinia  and  31,038  for  the  Maurctaiiia.  When 
we  consider  that,  aside  from  the  four  ships  mentioned, 
there  has  never  been  bnilt  a  ship  reaching  as  much  as 
25.000  gross  tons,  the  trcmcntlou'!  stride  in  advance  in 
this  respect  is  at  once  apparent.  The  new  ships,  it  is 
reported,  will  have  a  speed  of  about  31  knots,  and  will 
be  furnished  and  decorated  in  most  superior  style. 
They  arc  expected  to  be  ready  for  the  summer  season 
of  1910b  and  will,  naturaUy,  be  fitted  to  handle  an 
enonQOUS  cufp. 

It  is  interesting  in  this  connection  to  note  that  the 
average  length  of  the  twenty  largest  suam  hi|is  of  the 
world  in  1848  was  only  330  feet;  in  1873,  twenty-five 
years  later,  Ae  average  was  $go  feet;  after  another 
f|n;irtcr-contury  the  average  length  of  tin-  twenty 
largest  was  541  feet,  uliile  it  was  640  feet  in  1903; 
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Ships  not  yet  afloat  are  marked  (*) ;  those  afloat  but  not 
jret  in  service  (t).  It  will  be  noted  that  six  of  the  first  eleven 

arc  White  Star  ships,  as  are  nine  of  the  tfairtjr.  Seven  bclonf 
to  the  HambniK-Ancrican  Linc^ 


in  1909,  including  the  two  new  ships,  the  figtire  is  6^1 

feet.  The  nienii  (,'ross  totm.i.ue  of  these  twenty  largest 
ships  is  24,285,  as  compared  with  17,151  in  1903.  If 
we  average  the  lengths  of  the  twenty  Imgesl  ships,  we 
have  yoo  feet :  hut  three  ships  here  im  luiletl,  Ik-ing  long 
and  narrow,  and  intended  largely  for  speed,  do  not  ap- 
pear  among  the  twenty  largest,  redtoned  in  gross  r^ 
ister  tonnage. 

As  a  matter  of  interest,  the  thirty  largest  ships, 
averaging  665  feet  in  length  and  21,575  t*^"*  gross 
register,  arc  listed  below.  It  may  he  noted  that  the 
Cedric,  now  eleventh  on  the  list,  was,  as  recently  as 
1903.  the  largest  ship  aikNlt  In  i8;9  this  distinctkm 
was  held  by  the  Oceame,  now  twenty-first  in  tonnage. 
\  large  steamer  not  listed  is  the  Europa,  of  the  Ham- 
burg .\mcrican  Line.  This  vessel  has  Ivcen  proiertcd 
for  some  time,  but,  we  believe,  is  not  actually  under 
oonitniction. 


Theoretical  Considerallonf. 
The  practical  shipbuilder  is  prone  to  look  with  more 
or  less  scorn  upon  theoretical  methods  and  processes. 

His  work  lies  in  transmuting  the  ideas  of  the  designer, 
as  represented  by  the  drawings  of  a  ship  and  her  ma- 
chineiy  and  «|«ipinent,  into  a  steel  stmetare  capable 

of  battling  with  the  elemetits  of  nature,  nf  rirrv- 
ing  her  loaii — l>e  it  passengers,  cargo  or  warlike  ma- 
terial— from  place  to  place  at  a  predetemdned  qieed 
and  under  certain  conditions  of  economy. 

In  the  development  of  the  design,  however,  it  is 
necessarj'  to  investigate  theoretically  certain  features 
regarding  the  adaptability  of  the  proposed  structure 
to  the  purposes  intended.  One  of  the  most  important 
of  iluse  :kis  to  do  with  the  staliility  of  the  ship,  and 
anything  which  would  tend  to  decrease  thie  onerous 
task  of  deteiminii^  this  directly  from  the  lines  and 
disposition  of  weights  i';  welcomed  as  a  b>:>on  by  those 
who  have  the  task  in  hand.  An  article  on  this  sub^ 
ject  In  another  ooltuno  is  quite  opportune,  and  may  be 
recommended  to  the  carnal  consideratxm  of  naval 
architects  generally. 

Another  matter,  which  is  much  less  likely  to  re- 
ceive attention  than  is  the  question  of  stability,  is  that 
concerning  the  adequacy  of  the  riveted  connections  in 
the  shell  plating  to  take  up  their  share  in  the  burden 
.imposed  upon  the  structure  of  the  ship  by  the  motion 
of  the  waves,  and  by  the  relation  between  the  buoyancy 
of  tlir  waier.  direeted  upwanls,  ancl  the  various  com- 
ponent weights  uf  the  ship  and  her  contents,  directed 
downwards.  An  article  on  this  subject  will  also  be 
found  in  our  p.-itje-  this  month,  in  which  (he  matter 
is  taken  up  tlicoretically  but  simply,  and  the  subject 
is  gone  into  in  sufficient  detail  to  show  the  metlwds 
employed  in  the  \avy  Dcpnrtmcnt  in  W.T«hing1on.  It 
is  obvious  that  the  material  and  its  connections  should 
be  properly  proixirtioncd  tO  bear  the  loads  to  which 
they  are  to  be  subjected. 
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I  of  Naval  Vc 

The  Burrau  of  ConstrnCtUNI  »nil  Rt  jiair,  Navy  Department, 

reports  the  foUowing  perwBtafe*  of  completion  of  vessels  for 
tlw  United  Sntet  aavy: 

BATTLESHIPS. 

Knoll.  Tool                                         Sept  1.  Oct.  1. 

S.  Carolina.,  in.niii)            Wm.  Crimp  ft  Sons               M.I  «S.t 

Mirl>iii:iti   .  .  in.'KiO    18^    New  York  Shiplnildiaf  Co..  «$.  1  71.4 

I>rl»«air  .     ?i>.n<ja   II      Newp't  Newt  S.B.A  D.l).  Co.  40.t  41.2 

Nn.ili  Utki.tn      .1.110   21      Fore  Ki«Tr  ShipMldiai  C».  to.l  14.1 

ioRI'KDO  HO.VT  DK.STKOYBM. 

Sfnith                  7"ii            Wm.  Ctamt.  4  S«n«               *».»  U.t 

L«in»oii   ....       Twt    ?s       Wm.  <.t«m|t  Ac  Son*  4*. 7  M.l 

FfCUon                  T'i"    'J->        ,\r»  \urk  Sbipbuilding  Co..  47. t  4(.l 

FluHcr               lou    ta       Utth  Iron  Worki  tO.L  te.l 

1M4                  IM  M      BMhlmWorta.  M.l  W.0 

SUBMARINE  TORPEDO  BOATS. 

Stingray  ....     —      —       Forp  Hivrr  !:h{pbuilftinc  C*..  M.7  M.T 

Tarpon                 —       —       Fore  Rirtr  Shtlibuildinf  Co..  67. S 

Bonita                —      —      Fore  Kivrr  ShlpbuUdJnf  C»..  64.1  66. S 

SiMpprr  ....    —      —      Fore  Rinr  SUplNiUiilttf  C«..  U.B  6«.T 

Norwhal  ....    —     —      Fort  Riiwr  Sbkplmildiiiif  Co..  a.t  60.* 

CrtyltBg  ....    —      —      Fore  RHwr  SUpkiindinc  C&.  47.«  M.7 

Fore  River  SUpiinldiat  Ca..  M.a  M.* 


ENGINEERING  SPECIALTIES. 


Economy  TetU  of  High-SpMtf  EnsioM. 
la  a  paper  read  bgr  C  H.  Treat,  before  the  American  Society 
of  Mccliaiiical  Easineeri,  he  gave  complete  data  oo  a  test 
Bade  5nly  9  and  to  on  a  7  hy  T^inch  vertical  telf-oiling  engine, 
which  liad  been  nu  abaoat  eontinaoaily,  aigitt  aad  day,  for 
DMiod  honrt,  eoaacclad  to  a  forced  draft  Un,  The  oigfaie 
qpliader  had  beca  tadly  acored,  aad  the  ama  diaautcr  ia- 
crcaicd  to  7418a  faiehea.  The  rinfi  had  been  broleen,  due  to 
water,  and  were  replaced  prior  to  test.  The  test  shows  results 
as  low  as  41  pounds  of  steam  per  indicated  horsrimwiT  per 
hour  iniilfr  lull  lii.iil.  This  prrfurniaiu'c,  it  will  l>r  iintc.!-  is  as 
good  as  many  new  engines  in  their  best  condition  would  show. 
A  farther  obeemtioa  lead*  to  the  belief  that  it  it  qrile  iai- 


poriant  froai  aa  ecoaomical  point  of  view  to  hatp  the  1 
rings  on  Haall  high  ipeed  encinei  b  ahapc  to  prevent  1 

leakage. 

The  initial  te>ls  on  this  engine  were  made  at  the  plant  of 
the  American  Blower  Company,  Detroit,  Mich.,  in  1905.  Test 
was  made  liy  condensing  the  exhaust  in  a  ^-iirtacc  cijniltnicr. 
consisting  of  steam  heater  section  pipe  immersed  in  a  tank, 
having  an  overflow.  The  whole  was  up  overhead,  to  that  any 
drip  or  leaks  could  be  iccn  and  stopped.  That  the  lection 
itsel  f  did  not  leak  at  aay  time  waa  shown  by  tlie  entire  1 
of  drip,  unless  steam  was  entering. 

Tbe  condensation  being  piped  down,  heater 
were  sfamtcd  to  drain  throvgh  a  water  seal  to  pcercat  iteaa 
blowini  into  the  npper  of  two  barrels  having  drain  valves  at 
bottonit  the  lower  Wrel  being  on  platform  scales.  For  each 
barrel  of  water  the  weight  before  filling  was  subtracted  froo/ 
the  full  weight.  The  scales  U'cd  weighed  c.-rrcLtly.  The 
indicator  spring  was  calibrated  by  both  the  makers  and 
n')ser\er''.  A  long  lever  reducing  motion  was  used  to  prevent 
lovt  niotinn.  The  dnim  spring  was  drawn  tiRht,  and  at  the 
hi^'h  speeds  cardv  were  short.  The  engine  wav  indicated  at 
speeds  up  to  joo  revolutions  per  minute ;  using  a  Prony  bralce 
at  higher  speeds  and  taking  the  brake  horsepower.  Readinga 
were  taiicn  every  five  minutes  after  conditions  had  beooaie 
eonatant  and  tiie  engine  was  well  warmed  np.  No  corrections 
irere  made  for  moisture  m  steam,  but  a  few  dctermiaatiam 
allowed  a  <titality  of  gB  to  99  percent. 

The  aecliaa  of  cagine  shows  the  anangcment  of  cylfaider 
aad  valve  chest,  also  the  unique  patented  oilinB  ayatcaL  Mr. 
Treatfs  test  of  the  used  engine  gave  the  indiealad  frfetioa 
horsepower  as  1.18,  this  being  t>nly  4  percent  of  the  indicated 
horsepower  of  the  engine,  llic  dilini;  sy>(em  must  receive 
much  credit  for  keeping  ibe  internal  friction  at  such  a  low 


The  Vixen  Patent  .Milling  File. 
The  "Vixen"  patent  milling  tile  has  semi-circular  teeth  on 
both  sides,  cut  especially  deep,  which  give  to  the  tilings  the 
nature  and  shape  of  turnings  or  shavings  produced  hy  a 
modem  lathe  or  milling  machine.  A  special  back,  or  bolder. 
Is  tncd  in  cooj  unction  iridi  the  lic^  which  enables  ttie  mcchanie 
to  get  a  much  greater  purchase,  and  so  to  utilise  to  the  fullest 
extent  the  superior  cutting  qaalitles  of  Ae  Ot.  The  shape  of 
the  teeth  not  oaly  BMkes  the  lile  act  easeaHaKy  aa  a  arilinK 
cntter,  but  it  also  tends  to  keep  the  ile  clean,  an  object  wUcIl 
is  hard  to  accomplish  with  an  ordinary  fde,  especially 


working  on  soft  metals.  The  shape  of  the  teeth  also  preveata 

the  file  frtrni  slipping  or  cltasing.  and  leaves  a  smooth,  even 

surface  It  is  cl.-tinied  that  the  file  cuts  n|iially  well  soft  and  tool 
steel,  c.-ist  ami  wrmiKht  iron,  bronre  and  all  other  hard  metals, 
as  well  as  llra^^,  liail,  altitninuni  .iiul  oilu-r  soft  mtials.  I  he 
file  can  he  rcsliai|i<nni  at  leasi  I'ciur  times,  each  operation 
costing  atiout  half  that  of  riiin!::i^;  an  ordinary  lile.  .More- 
over, it  is  claimed  that,  after  resharpening,  the  tile  is  quite  as 
good  as  itew.  and,  therefore,  may  be  expected  to  last  several 
times  as  long  as  an  ordinary  file.  This  file  is  manufactured 
by  the  National  File  &  Tool  Company,  the  Bourse.  PhitadeK 
idiia.  Pa.,  and  8  White  street,  MoodieM,  London,  E.  C 
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A  High-Duty  Turbine  Pump. 

A  pump  which  has  been  dcvclupvt]  by  Ihe  I.ea  Equipment 
Oimpany,  136  Liberty  street,  New  York,  and  is  intended  to 
be  used  largely  in  marine  work,  is  operated  by  an  induction 
or  other  type  of  electric  motor,  and  runs  throuKh  four  stages, 
each  of  which  is  a  separate  unit  and  may  readily  be  removed. 
It  is  said  that  no  trouble  is  experienced  from  end  thrust,  the 
pump  being  so  desitmed  as  to  take  care  of  this  automatically. 
Tlie  present  line  of  pumps  includes  those  with  suction  and 
discharge  from  j  to  24  inches  in  diameter. 

A  xo-inch  two-stage  pump  of  this  type,  with  eight  blades, 
driven  by  a  General  Kleciric  direct-current  multipolar  motor. 


operated  at  220  volts  and  with  a  capacity  of  385  amperes,  has 
been  tested  for  efficiency  at  400,  500  and  600  revolutions  per 
minute.  This  pump  was  designed  to  deliver  3.000  gallons  per 
minute,  with  a  total  he,id  of  ion  fret,  at  600  revolutions  per 
minute.  The  maximum  efficiency  at  this  speed  was  77.97 
percent  when  delivering  3,^35  gallons  per  minute.  The 
efficiency  was  above  70  percent  for  delivering  all  the  way  from 
1,800  to  3.730  gallons  per  minute.  At  500  revolutions  the 
maximum  efficiency  of  77.62  percent  was  reached  with  a  de- 
livery of  3.794  gallons  per  minute.  The  efikiency  was  over 
70  percent  for  all  deliveries  from  1,510  to  3400  gallons  per 
minute.  A\  400  revolutions  per  minute  a  maximum  efficiency 
of  77.7  percent  was  reached  with  a  delivcr>  of  2.296  gallons 
per  minute.  The  efficiency  was  above  70  percent  for  all  de- 
liveries from  1,250  to  2^50  gallons  per  minute. 


An  All-Stcel  Screwdriver. 

A  new  and  improved  screwdriver,  complete  in  one  piece,  is 
drop-forged  of  steel  throughout,  and  the  point  is  carefully 
tempered.  The  handle  is  of  special  design,  insuring  a  positive 
and  easy  grip.   There  is  nothing  about  it  to  loosen  or  get  out 


of  order.  It  is  simple,  light,  effective  and  durable.  These 
screwdrivers  are  manufactured  by  the  Billings  &  Spencer 
Company,  Hartford,  Conn.,  and  arc  listed  in  eleven  sizes,  in- 
cluding two  of  heavier  model,  with  square  shank,  for  the  ap- 
plication of  a  wrench. 


PERSONAL. 


Charles  Ackerman.  formerly  general  manager  of  the  Cres- 
cent Shipyard  (Lewis  Nixon's)  at  Elizabcthport,  N.  J.,  and 
later  general  manager  of  the  Vacuum  Ocaner  Company,  New 
York,  is  now  general  sales  agent  of  the  Mosher  Watertube 
Boiler  Company,  with  offices  at  30  Church  street.  New  York. 


TECHNICAL  PUBUCATIONS. 

Nautical  Charts.  By  G.  R.  Putnam,  M.  S.  Size,  $}i  by 
o  inches.  Pages.  163.  Figures,  49,  1908,  N«;w  York :  John 
Wiley  &  Sons.  Price,  $2.00;  and  London:  Chapman  &  Hall, 
Ltd.    Price,  8/6  net. 

This  work  is  based  primarily  on  a  lecture  on  charts,  delivered 
before  Columbia  I'niversity.  It  deals  with  the  methods  of 
collecting  and  pre|iaring  information  for  the  making  of 
charts,  their  publication  in  the  form  of  copper  plates,  their 
subsequent  correction,  and  the  reading  and  use  of  charts  as 
an  indispensable  aid  to  navigation.  It  is  shown  in  detail 
how  soundings  arc  taken  and  plotted,  and  how,  from  the 
original  sounding  charts,  the  finished  charts  are  prepared, 
with  various  shadings  for  various  depths  of  water,  and 
selected  soundings  printed  from  the  great  m»s>,  taken.  The 
various  instruments  used  for  this  purpose,  both  for  the  actual 
soundings  and  the  location  of  the  point  at  which  each  sound- 
ing is  taken,  are  illustrated  and  described,  with  considerable 
information  regarding  the  process  of  triangulation.  and  the 
plotting  of  the  results  on  various  styles  of  projection,  such 
as  the  mcrcator,  the  polyconic,  the  gnomonic  and  the  arbitrary 
projection  usually  used  for  polar  regions. 

The  subject  of  copper-plate  engraving  and  printing  is  given 
quite  a  little  attention,  illustrations  showing  the  methods  of 
engraving  the  chart  originally,  and  of  engraving  by  means  of 
a  machine  the  various  soundings  on  the  copper  plate.  Electro- 
typing  processes  and  lithographing  processes  are  also  illtu- 
tratcd,  and  etching  on  copper  by  means  of  a  Anished  tracing 
and  a  sensitized  copper  plate  is  given  some  attention.  In 
connection  with  the  continual  changes  in  channels,  it  is 
pointed  out  that  the  average  loaded  draft  of  the  twenty 
largest  steamships  in  the  world  increased  from  19  feet  in 
iK.|8  to  24  feet  in  1873,  29  feet  in  1898  and  32  feet  in  1903. 
The  average  length  of  these  vessels  increased,  respectively, 
from  230  feet  to  390  feet,  541  feet  and  640  feel. 

Steam  Power  Plant  Engineering.  By  G.  F.  Gebhardt, 
Professor  of  Mechanical  Engineering,  Armour  Institute  of 
Technology.  Chicago.  Size,  5J4  by  9  inches.  Pages.  8i6l 
Figures,  461.  igo8.  New  York:  John  Wiley  4  Sons.  Price, 
$6.00  net;  and  London:  Chapman  &  Hall,  Ltd.  Price,  2S/6 
net. 

This  book  is  the  outcome  of  a  scries  of  lectures  delivered 

to  the  senior  class  of  the  Armour  Institute,  and  is  primarily 
a  text-book  for  engineering  students,  but  also  of  interest  to 
practicing  engineers.  The  field  embraced  by  the  title  is  such 
a  large  one  that  it  has  been  necessary  to  limit  the  treatment 
to  essential  elements  only. 

The  work  is  divided  into  twenty-one  chapters  and  six 
appendices,  covering  in  rotation  elementary  considerations, 
fuels,  boilers,  furnaces  and  stokers,  superheated  steam,  coal 
and  ash-handling  apparatus,  chimneys,  mechanical  draft,  steam 
engines,  steam  turbines,  condensers,  feed-water  heaters, 
pumps,  superheaters,  piping,  lubrication,  finance  and  econom- 
ics, instruments,  typical  specifications,  a  typical  steam  turbine 
station  and  a  typical  isolated  station. 

The  work  is  full  of  references  tf>  original  sources  of  in- 
formation, particularly  to  current  technical  magazines;  and 
the  illustrations  have  been  drawn  from  a  great  variety  of 
sources,  covering  practice  of  all  sorts  all  over  the  United 
States.  Many  of  the  illustrations  are  charts  of  performance, 
relating  results  to  consumption  of  fuel  and  general  cost  of 
production  and  power. 

In  some  respects  the  two  last  chapters,  dealing,  respectively, 
with  the  Commonwealth  Edison  Company,  of  Chicago,  and 
the  West  ,Mhany  Power  Station  of  the  New  York  Central 
Railroad,  arc  the  most  interesting  of  the  work.  Each  deals 
with  a  thoroughly  successful  and  up-to-date  plant,  the  two 
plants  considered  being  of  totally  different  character,  and 
markedly  different  in  size.   The  installations  are  described  in 
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QUERIES  AND  ANSWERS. 


I  Altitiid*^  Asimuth  and  Star>i 

Sf  lieutfiiaiit-Commander  Amistcad  Rnat  United  Slates 
•vy.  Site.  by  inches.  Pages,  393  +  li.  Kiinires, 
ijb  inehidliig  auc  folding  pUtcs.  1908.  New  York:  Juhn 
Wiley  &  Sons.  Pfkc^  lisjoo;  and  London :  dapman  &  Hall, 
Ltd.   Price,  ii/-  net 

Thic  work  ia  Mit  a  text'lioak^  and,  therefon.  nilM  for  the 
eaaYerikia  of  time,  the  findn^  at  hear  anglea  and  for  ploMlBC 
8ae»  oi  pmitkm  tbe  uttial  atetliodt  furiliar  to  navigatori, 
and  w&kb  may  be  found  In  any  work  on  navigation,  haw 

been  omitted.  A  few  examples  have  been  worked,  however, 
to  illustrate  the  u«e  of  the  various  tables  and  diagram*. 

Tlif  tables  arc  so  arranged  that  the  "ret:inu.,ii  t  •  the 
meridian"  may  be  found  with  sufficient  accuracy  ten  pratut.al 
navigation  at  one  opening  of  the  book,  while  means  are  pro- 
vided lor  readily  obtaining  the  azimuth  and  correcting  the 
redoctioa  for  varialions  in  all  of  the  elements  when  e.xtrctue 
accuracy  la  required.  A  new  formula  for  the  equation  of 
altitudes  for  finding  the  chronometer  error  will,  it  is  said, 
be  found  more  convenient  than  that  in  general  use,  and  the 
formala  given  for  finding  the  longitude  ffom  ex-meridiaB 
oibaervattena  hat^  It  is  believed,  been  redvccd  10  such  a  sinvle 
form  as  to  make  it  most  useful  when  the  weather  has  been 
too  cloudy  to  obtain  the  loitgiiudc  in  any  other  way.  or  when 
the  ship  is  in  a  region  of  strong  currents. 

1  Kl  oniiro  lisi  of  nunilierct;  1=  r«  Lii|iitil  tjy  t.ililos. 

In  aililmon  to  iliesc,  twenty-five  i/agts  or  the  iircij.v  are  cov- 
ered by  tables  of  logarithms  and  correctii  iis  t<j  be  applied  to 
the  main  table*.  The  fird  twenty-six  pages  of  the  prefix  give 
methods  for  itting  the  tables  and  plata  and  cxplaiiatidins  of 

the  same. 

Verbal  Notes  and  Sketches  for  Marine  Engineers.  By 

J.  W.  Sotbern,  Site.  ^'4  by  8' j  inches.  Pages.  438.  ;  ik'nri  -., 
300.  Glasgow.  igo8:  James  .Munro  &  Company,  i'fice,  7/6 
net  and  $2.^5. 

This  is  the  sixth  edition,  and  the  main  difference  from  the 
fifth  is  in  the  shape  of  additions  covering  indicaior  diagramSi 
wdve  Msttings,  condenseri,  centrifugal  jiuffips,  steerteg  gear, 
refrigentiM],  etc 

Tbe  work  is  in  etgKt  icctionii  covering  respectively  boilers, 
engines,  general  notes  on  materials  and  implements,  indicator 
diagrams,  marine  electric  lighting,  refrigerating  machinery, 
screw  priipt-lliTs  and  oil  moli'r-;.  It  cover*  the  stibject  from 
the  point  of  view  of  the  c»peraling  marine  engitie<  i.  ;ir;d  is 
especially  arranged  to  suit  Board  of  I'rade  regulations,  and 
to  serve  as  a  general  reference  book  for  marine  engineers. 
It  includes  notes  and  sketches  of  verbal  questions  given  St 
Board  of  Trade  examinations  to  engineers  competing  for 
first-class  and  second-class  certificates  of  competency. 

The  subject  appears  to  be  thoroughly  practical  in  every  sense, 
much  of  the  material  having  been  furnished  Iqr  specialists 
along  the  partieabr  lines  represented.  It  includes  a  great 
variety  of  subjecti,  covering  all  aorta  of  material  in  which 
the  marine  engineer  is  fnteresKd,  from  the  uking  of  inditsator 
cards  to  the  measurement  of  the  pitch  of  a  propeller,  the 
adjustment  of  a  lighting  si't  ai»l  thr  operation  of  air  com- 
pressors and  ice  machines.  .\  shi>rt  appendix  gives  the  usual 
properties  of  saturated  steam  at  pressures  up  to  300  pounds 
absolnte  per  ■qunre  inclL 


The  StMinboal  .Vi'w  ]\irk,  of  the  .Albany  Day  Line,  one  of 
the  finest  river  steamers  in  the  world,  was  totally  destroyed 
by  Hre  early  in  the  mortiing.  October  21.  lite  vc«»el  was  built 
in  was  3J5  feet  long,  and  propelled  l^  paddle  wheels  at 
a  maxinnim  speed  of  sbout  at  miles  per  hour. 


QmttUona  conttrnimg  marm*  tHgmttrvig  tnM  bt  amwered 
du  BUlor  In  JJUr  ralHMHft,  Back  < 
the  name  and  aMrut  of  Hit  wriier. 

A  llfi^Is  Ibsfe  ssr  csnvMkat  femwb  fer  ^  . — .  - 

«i  nariBe  boOen  from  kaoira  data  of  tbe  bonenr  Y.  K. 

A. — A  pa]"T  rijiil  in  1897  before  tht-  Sec-iny  of  Naval 
Architects  and  Marine  Engineers,  and  republished  in  our 
columns  in  February  and  June  of  1898.  gives  formulas  for 
Scotch,  low  cylindrical  and  locomotive  boilers,  indtiding  their 
respective  mountings.  Separate  formulas  are  given  for  water 
hi  these  boiilcrs.  Tbe  formola  in  each  case  eoreta  one  boiler 
only. 

For  single-ended  Scotch  boilers,  the  weight  in  tons  (a^atO 
pounds)  is  00075  l£^  (L  -J-  z)  -f  //.  S.]  -f-  I-S- 
For  1        ended  Scotch  boilers,  w«ig!fatacOiO075  l£)^(l  + 

2)  +  n. 

For  locomotive  boilers,  weight  =  CuOOTS        (L  +  3)  + 

H.S.]-  1.5. 

For  single-ended  low  cylindrical  boilerSi  wcj^  s  fMlOS 
[ly  (Z.  +  3)  +  //.  S.]  -f  8. 

For  double-ended  low  cylindrical  boileta,  weight  =  000$ 
(£>•  (L  +  2)  +  H.  S.]  +  ds. 

For  water  in  the  num  boilera  other  f  unimlaa  arc  uaed.  In 
Scotch  boilers,  with  water  8  inches  above  Hm  tep  row  of 
tubcsi  tiw  we^ht  =  tkoiiy  {If  L  —  A). 

In  low  cylindrical  boilers,  with  water  6  incites  above  top 
row  of  tubes,  weight  =  o.oi  (£)*  L  —  fl). 

In  ii ,t I        I  I1. .n!  r».  ■.•.ith  water  6  itKhes  above  the  fi»r- 

t.'owii,  wctglu  —  K  i  ly  L  —  C  ~  12$). 
For  auxiliary  boilers,  including  contained  water,  the  weight, 
for  both  horizontal  and  vertical  tvpes.  may  be  place<l  at  0.031 
£)»  L. 

In  the  rifrnve  formulas  the  following  notation  is  ttied: 
/'  —  .''lean  diameter  in  feet. 

L  =  Length  over  end  pistes  in  feet. 
H,  5.  V  Total  heating  snrfaoe  of  the  boiler  in  sq,nav« 
feet 

T.  &  =  Tube  heating  surface  in  square  feet. 

H  S.X  d 


A  = 


H.S.X4 


12' 

T.  s.y  d 


+  nf  (L-0. 


C  = 


li  * 

d  =  Diameter  of  tubes  in  inches, 
(  =  Length  of  cubes  hi  feet. 
/  s=  Uaximmn  diameter  of  furnaces  in  feet. 
»  s:  Number  of  furnaces  in  one  boiler. 
K  s  OuuS  for  boilers  with  dry  bottom  and  one  fur- 
nace; 003  for  two  furnaces;  OOJ3  for 
boilers  with  wet  bottom  and  one  furnace, 
and  o.o.M  fi>r  two  furnaces. 
It  will  be  noted  that  the  l<.ins  per  inch  at  above  levels  of 
water  will  be  apprr>ximatoly  ooojl  D  L. 

These  formulas  are  \nr\  of  a  large  mmiber.  going  into  the 
estimated  weights  of  machinery  for  both  war>hips  and  mer- 
chant steamers.  They  have  been  computt-d  from  the  recorded 
detail  weights  of  inuchinery  of  more  than  three  hundred  VeS* 
scU,  embracing  almost  all  oi  the  types  fouiHl  in  service,  and 
have  been  fotmd  to  give  very  dose  results  in  practice.  In  a 
number  of  cases,  where  Scotch,  locomotive  and  low  cylindrical 
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boilers  were  fitted,  die  eitinMted  wvi^Mi  of  mchincry  com- 
plete were  found  to  come  within  3^  percent  of  the  sctuai 
recorded  weights.  In  campnutiom  for  its  separate  ships 
there  wrrv  only  eleven  cMcs  where  the  error  exceeded  the 

above  percentaKc. 


3^ 


■nd  tadM  yerlloa 


nid  dtdc.  Jin  extension  proportt-^ncfi  tr-  clii'si-  ami  fi'\  x.-ml  rrrriviniz  fwit- 
tkm  wbea  in  a  non  nperatin^;  po^iii  .n,  an;!  .uLiitti  I  i.,-  zoitv.  .1  ^ '.(iini itn- 
tUm  ol  said  rccriviriK  pcrlion  when  in  an  operating  jtouiioo.  mcani 
mounied  on  said  bull  lot  OMifiinc  mM  cxtciiMoa  ' 
on  mid  bull  for  dmwinjr  a  lora  ov 
onto  ui<t  deck.    Five  claimt. 

Mrt.oHT.  i.u-K  SAVivr;  apparatus.  JOHN  W.  NEBLY- cam. 
nRIlKj:.   MAS>,.  ASSIi.NuR  Hi-   ons-haLf  TO  JOHir  M. 

SMITH,  iAMAU  A  Pt.AlN.  MASS 

7  hc  invenf.on  rcUtci  tr.  imTiro-.  circni*  in  lifc-»nv3nE  appa- 
ratus, ami  l\:c  (  I'jfct  ii  to  prr.vidt  i  liev  icf  'vliiLh  may  worn  by  a 
pcrs-i'i:  •Alio  IS  cither  bo.iting  r.r  v^Im  r.r^r  lA.itrr,  jaid  rfcvicc  cdttt- 
priitnR  a  final  and  a  cord  fast  lo  tl.Mi  cn  lti]  in^i  --iipiinrt- -i  an  a  belt 
in  such  a  manner  iKat  it  thr  [.f-'.dii'^  I>M.!y  l^r-.tntt  m  I  it-vt^;*  .]  ihc  fl)>at 
wjtl  free  il*rlt  irt-ni  ;lir  bril  in^l  riic  t'.'  the  snrlAtrr.  (hit-  iri<lir-slin(c  lUc 
liMMli'iii  nf  ilif  Iki'Iv,  lii  itial  lite  body  may  be  rarse'l  by  mcatli  <»i  *h« 

emj.     I-.itir  rl;tiin>-, 

f.-:Ml.3i'y.    ST(K  KM  SS  A\<  HOR.   WAI.TKR  S.  BU  KLF.Y,  CUES- 

Tfcli^.  I'A 

.f/'jfrj^/ — The  riv(T:t'i_n  Irai  for  it*  obj*ct  to  improve  this  class  o( 
antli'iT  ;iiitl  tn  ■.tmiKOirr:  Utc  lieaH.  A  fiirthrr  object  of  llic  tnv«ntion 
i%  to  [iiMiltiir  ;ri  ..luli.ir  i^t'  lhi>>  iliS'.-uiri  th.ll  cjtri  (entity  h%  IMdt  oi 
c.i«.t  ttett.  ubub  uill  make  1I  rmi:i|  tn  A  wroLiKht  Iron  aa^Of,  being 
ductile  and  of  equal  Mfengtb  of  torsing.    One  claim. 


&»*.3i5,  OKVICT.  FOR  A'l  ...k  111 
JAMES  R.  KAVMONU.  BAYON.NE, 

CMm  l.p->Tbt  coiMmUoii  Id  a  ' 
of  «  wwraMt  hook  feovteg  o  Mck 


<i.NE.  N.  J. 

a  boat  aoaeUai  > 
and  an  aoSafiM  I 


-i>  DBTACmUG  BOATS. 


SELBCTED  MARINE  PATENTS* 

The  publu-aHom  im  $kis  €0hmn  of  «  paftmt  spicUk^H&m  dou  r" 

not  neccssariiy  imply  editorial  commendation. 

Anerkan  patrrns  rrmpilcd  by  Delbcrt  H.  Decker.  Esq.,  rcR- 
utered  patent  attorney.  Loan  &  Trust  BuildtiiR.  W'ashinRlon, 
D.  C. 

8»3.3i4.    SAFFTY  OFA  ICK  I  OR  \  KSSKI.S.    \\\V\.  TAM\1T?.KY. 

c<>Nt:MAr(;i[.  pa 

CJmm  1,  —  'llie  combination  :!  a  vcr-r!  hi-,  mil.'  1  im  i  t  nu-nt  •  fi-iiticl 
therriii.  M  mr  i  >ini  (iTe^-tor?.  rr  r  v  r  frr  rf:r-i'.  11^  1.-  Iimt-m  coni' 
pressors,  pipi-s  for  vitpj.tyiiiK  ;iit  Ii.  Tti-:  -lu  tr  r  T'-.i-,r  mi:  '.n fr  1;  i':  i  of  uid 
vessel,  frame*  arrnnReii  liir:»;!t  n  ilm  .1'  :y  ir-m  tn--  lH-.ir.-.(-i  vettel, 
niembfTB  at  the  rnd*  of  taiti  friinr^  f,.r  pinvulir^g  t\  tini  iMrlmenl  be- 
ne*th  liatrj  vrssci  **h(-Ti  aground,  hooiis  arranpeti  in  thr  tKiitom  of  •laiij 
ve-tsel  and  comm-.tiii".  flf  >nK  wiOi  ^ai'l  rcHCTvnjr.  Rates  arranged  in  wnd 
hoDd*.  for  controIlinK  the  ditrftmn  r.(  iIh  <litrhati;e  of  air  in  uitl  lioodK, 
and  a  frame  arranRed  up>in  th^  drck  i^f  i^aid  ve^M-l  (or  di»charifins  air 
and  di*l>el1init  fot  ^umn'ndinu  witi  ve*«l.    Three  claims. 

•M.048.  VESSEL   Ti  iR  WHAI.K   FlSIIfXf:.    JFXS   A,  MORCH, 
CHWSTIAMA.   N<)K\V  A-S. 

CmAii  X.-  In  cijml.-iuftliMri.  a  h-.i)l  pr'.'vnlcd  wiOi  a  i!tck  and  havins 
OlHil  recessed  to  form  a  tccrtving  jiortiun  iiKiincd  dovnwardljr  from 


to  entraRC  said  neck,  and  a  lanyard  atiaptcd  to  uuide  said  shackle  to 
place  on  naid  neck  and  bccmed  1«  »aid  htKik  al  a  iubilantial  distance  back 
i>f  said  cnlarcrd  bill,  whereby  the  innyard  in  hi>aking  on  nrevent*  direct 
rn|[a(;en)ent  between  utd  btlt  and  shackle,  and  guides  said  sbackle  on  to 

the  neck  of  said  book.    Six  claims. 
S'jr..^   ROWING   APPLIANCE.   WILLIAM  P.   IAMBS  AMD 

WILLIAM  T.  DEACON.  VELASCO.  TEXAS. 

Claim  1.  In  a  ro-jtinc  apjiliance  for  mw-b.iatj,  a  bracket  con*.i*linir  of 
omwardl) -ccnvcrKtnii  nrn:*  c-nntrtrit  tnKc'Hcr  jind  baviPij  iiieiti'^  C'ln- 
ncctinf  the  free  end*  ihr-i-"-  !<■  il-<:  '  t,  ;  irt-n-'i-n;  .,'  a  .w.hk- 
"     '  al  the  bra-rkr-   •.  .  r  i •  •    m       i-h;. I  in  '.he 


rrinrrclinR'  p-irtinn-;  'if  ^aii:l  armi.  an  c-rr-l'icV  revotTtbty  M.ippi'if'ted  bjT 
lA:-  I'^at  Nelv.ei-n  saiii  arini.  af.il  an  10-  im^*'''''K  ll1r^nl^^l■  ihc  v^^-lock^» 
ciiir.pl  <tii  ><i  ^(■^.!1ull^  piv.iteii  tL-nt-tluT  biiwccn  said  lock»,  adapting 
llie  Ji-ilii.r.s  ■;if  the  nar  tn  -s-rtinu  lateralily.    K'i-.ir  claims. 

.M*.>..(r'*.    noA  1  i.ASHi \(;   uFA'u:i:.    frf.d   t.  clayton. 

SANDWICH.  MASS..  ASSIGNOR  OF  ONE-HALF  TO  ROBERT  A. 
HAMMOND.  SAMiXMCII.  MASS. 

Cloim  device  far  UshinR  a  boat  to  the  deck  of  a  Trnrl.  con- 

prtftins  in  il»  tonMrmrti'^n  a  link,  the  opposite  e»i<i4  of  wbieb  ar« 
Bilapted  to  W  piv-utally  coTim-t t»d,  f oiwiiivrly.  ti-  i  t'.^iMii-  fn^.t  \u  f^td 
bt>al  Hrid  a  fixture  Utet  lu  tbc  dr*.k  said  vrtscl,  !-iu3  link  cont:i.iing  of 
n  tiHt,  a  latcb  pivoted  to  one  end  of  said  rod,  said  lalcb  baring  a  cam* 
fthaped  iaaer  edge  aidapled  to  bafr  aoinot  aaid  tot^nawrii  iatara  lor 
the  purpoae  apccUml,  and  meom  to  iKk  add  Itlck  10  Mid  red.  Too 
claimi. 

M*7.:fii.  PROPELLER.ADJUSTING  DBVICB.  WILUAM  B. 
ItLAlK,  lU  Fi  ALU.  K.  V.,  ASSIGNOR  TO  BUFFALO  GASOUNB 

MUTOk  CO 

Clfffn  A  pc  itiicllrr-fldiuftting  device  compri»ing  a  main  drivina 
ahafl.  nrOf>e1b'r  l>lade«  ndju^tably  supporled  on  said  shaft,  a  xhifting  rod 
movable  lenjtthwiM-  of  the  shaft  and  o[>eratirriy  tonneried  irith  the  pro- 
|»cller  ItUdes  an  adjusting  shaft  arraiiv^J  at  an  m-^h'*'  '^j  I'le  dn*  Ing 
^haft  and  adiusttng  rod  and  operatic*  ly  totui^^  li  d  wsi^i  uai-i  tod,  a 
II  i:n>'r  shaft  arrauKed  iMf^Mcl  with  iIk  ad)u«ting  sbait,  a  large  gear 

.Mil      thr  Adjusiinti  (-hjift*  «  onwU         ■QBOTod  to  the 
vit  .ii  .iKii  itjrshiiig  uijh  the  large  geor«  Bod  o  1 
the  counter  shaft-    tire  cUima. 
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Brrttlh  patmtt  compiled  by  Edwards  &  Co.,  chartered 
E^*La^n|  yj^Q^*"^^^*'  Lane  Stttion  Gbtin* 


<.5;e  KI.A.STIC  rLfll)  rUKHINKf:  C  H  RAWSOS.  ANtI 
BUCHHOLTZ  KEVtKSlBLE  TUHHINK  SVNDICAiF.,  LONDON. 

In  t  multiple  expansion  rcvmSUc  turhine,  roiaiAble  diski  mounted  on 
•  sKaft  alternate  with  fixed  tflks  kcutc'I  to  Che  cniin^.  An  annular 
•eric<,of  blade  panaRet  in  formed  in  eai-h  rotatable  disk,  and  similar 

Slide  Maueea  are  (nrnwd  In  Ibe  flxad  diakl.  To  alloor  for  expantioa. 
r  redial  depth  of  the  pauaKc*  inereafei  in  ■  ttep-Iike  muiner,  or  the 
incr««>e  mar  be  (radual.  The  turbine  is  made  reveraible  by  metnt  of  a 
rioi  of  nerforalioni  in  eacb  rotalable  diak,  and  a  corrcapondlaf  rlllf  9f 
pertorationa  in  each  Axed  diik.  tbe  foroMr  beina  inclined  to  the  MIM 
of  (be  diak,  and  the  latter  being  parallel  to  it.  Oppontely  amaced  M> 
let'  and  outlet!  are  prorided  for  fnrward  and  rertraed  itWbt  n- 
apectiTcl7. 

4,««.  STEERINT.  GEAR.  T.  L  I.n  INGSTO.V.  JAKROW-ON- 
TYSE. 

Two  driving  means  are  provided  for  operating  the  rudder,  both  ox 
which  are  always  in  gear  and  mmj  he  farougbt  into  operation  either 
leyaralely  or  simuttaneouily.  The  nodificationa  compriac  mcana  whereby 
(be  itop  not  on  one  motor  la  actvalcd  by  operalinf  the  aUicr  malar,  in 
— \  a  manner  that  the  travrllng  atop  nuta  in  connection  with  each  motor 
I  correspond  with  eAch  ether  and  th-  ancle  to  which  the  r-ttdder  ia 

UaC  STEERING  F.N(.lNr.>  \V.  G.  GIBBONS,  EDINBUKGU, 
Tli«  eaonwUiaa  icar  irar^mit*  in  notioB  to  the  .lalM  bjr  mackattlMi 
"—^  rafUIr  "MVM  (be  >:rvr  from  ilw  dottd  (•  tht  apra  paaMau.  U 


atAnluTlly  fi!nv;.it 
is  o7>cTAtr'i  hy  i.  I  1. .1  I, 
the  Dt<n  po^^1i^^ 


frr  1i>  cr>ntinue  its  tm  vrmrnl    w^fm-ir  *nsh. 
Ihe  controllinB  valsr  Irv<^f  it.  v!i:iir.t  ..n.l 
pin  attached  l<~'  thr  small  arm  of  Ih-'  r-ank 
.iTcmenI  of  th^  rrjiik  >1a^  Mili^tanl-i 

..-,1 


effect  on  the  vatvr,  In  a  nnditicatii >n.  t?ir  M-.n.l'r  n[i,-T.il,-s  a  ,.,-i.in 
^tndte  lllKiufth  a  toothed  sector  and  pinion  TLr  >i-L.jti.i  snijidle  is  .I'll 
oected  to  the  controllina  Talre.  In  another  amn?rni?nt  ttic  movement 
of  the  lever  is  transmitted  to  a  bridle  by  an  rt.'-ntnc.  The  bridle  is 
connected  to  the  vfllvc  by  a  spindle,  leiref  and  !n'.l»s. 

0,8tl.  R.MSlNt;  SLNKEN  SIIIl'S.  H.  Ktl.MKR,  VIUAUBAN, 
FRAIfCB. 

A  cylinder  for  rn  sur-.ki'n  ships  is  tur.U  l;y  >:i:,fri,n^  an  air  cock. 
Water  then  enters  thrnuch  a  ^iJ^h^.n  I'.ihp,  whirl-  is  li^nt  sn  as  to  form 
a  wjitT  Mai  in  any  |,iHitinn  r.f  U\r  cylmdrr;  or  urrcr  rniy  Ije  allowed  (• 
enter  tlii.i'isli  .1  I  I..  k  Wlii  ii  Ihi-  >  vl.n<l<-t  is  I  1!  .  tin  rrfk  is  claitd. 
In  order  tn  r^-rtoat  thr  ryjinrler.  air  is  fi^rred  in  tbruuiih  a  «?<-on(i  siphon 
tubr.  Aa'-T  c-.Tiriinu  throuch  the  t^rst  tnbc.  \\  atrr  in  ei'.hrr  crrl  of  the 
cyliTrlrr  nri*  -nin  the  manholr  tliairitxr  throMKh  t-.iliri.  a-i  i  'ticnce  to 
the  outs'dr  thtniittit  tlie  eail.  Cocka  are  iifovisud  for  acrowing  on  con- 
necting pipes  fnr  the  comUacd  tvorldof  «(  acTCral  cylhidcn. 

nfi*a.  TiruniNKS  BIUISS  t  MORCOM,  AND  It  K.  HOK- 
COM,  niRMINT.llAM. 

Kelates  to  making  and  fixing  blades  for  turhin'~  Totr.rs  an!  statnrs 
Thin  metal  stampings  arc  l»rnt  so  as  to  form  thr  ;rant  ai-,t,l  fn^k  I'atru 
or  siiffj»ir<  two  adjacent  titade*  »',"mne*trd  by  ;»  t.ml,  thr  pTjtrs  hmiig 
also  unitril  hy  one  or  nirire  thin  distance  pirircs:  the  back  plate  may 
have  a  slrrn^thcning  rib.  The  lO.ailes  are  forractl  by  asscmiring  a  num- 
ber iif  thrse  blade  el'-n»*nf^.  Ilir  trrt  bririi:  secure,]  in  urnlct.  'it  jtrofvcs 

by  lufljri  .III  ,J  TClaifl  III.'  tililiV-^  Mnil  a  Sltingrr.  Whult  *|iTr  i.K  Ihr  1iiiu;s 
and  tiattriii  tSe  ai.lnl  f  lOt  Th,-  widths  i.t  the  friMit  ii.-l  I-,*  plitrs 
may  vary,  so  that  the  edge  of  the  blade,  svhich  may  be  sharpened,  may 
have  one  or  two  ihickncaKa  al  netaL 

«.ii«u.  wiNPF  ASSESi  CAP8TAK8.  A.  KELLY  AND  C  Oi  B. 
HANSEN.  GLASCOW. 

TvMpatd  transmission  gear  b  fltltd  baiwtM  (W  tnfiat*  Md  tbt 


deck  wlica  in  place,  aad  the  fnuniiig  la  prorid 


III  an  iiKllned 


face  wliich  t>  adapted  le  b*  eniageJ  by  the  inclinnl  outer  enda  of  the 
sliding  locking-holts.  To  the  dent  i«  fixed  a  ledge,  and  between  thia  and 
the  hatcli  cosrr  is  a  strip  of  indta<rnhber  pacldnit.  The  bolta  are  adapted 
-  to  alide  in  gtndea  in  the  batch  caver  and  Ihe  6tlin(.  When  Ihe  lapered 
holt  ia  acrcwed  dasrn,  it  piiilin  tht  githtr  holto  antwaidi  aad  farce*  iheir 

 1  edge*  omW  and  aaaknl  (he  ladiMd  faeea  of  tha 

:  a  a!|li(loht 

t.M7.   SHIPS.   A.  F.  YARIIOW,  POPI.AR,  LONDON. 

In  order  to  keep  ahipa'  cabioa  cool  in  hot  the  (opt  ara 

eamred  with  looae  caasraik  wotren  rtcd%  or  olhtr  ednila  matariil  tfegC 
ahsorba  aolatart.  Out  or  laora  rtsrelvuia  tprt y«n  tapply  water  fnm 
tkt  rivtr  or  tta  10  tko  mtcriiL  uni  (be  etapotitlon  ttrrea  to  hier  tta 


MM.  Tt'RmNF.S    A.  J  B.  LEGE.  ISUNCTON.  LONDON. 
Impact  wheels  are  arranged  for  multiple  expansion.    A  osston  part  or 
bucket  attached  to  a  disk  la  acted  an  by  Mean  introduced  Ihrsmch  B0«- 
rlea.   After  actiaf  on  the  buchw  iho Jlttm.paam  throudi  nacalc*  is  the 

piatuu 


ling  aad  impince*  agiiMt  tWtar  bvch^ 
neat  paaaea  throagh  neiile*  to  oUicr  hjuaMi^  aai 


fised 


paita.  It 

naaaca  throagh  noiiie*  to  oucr  Kuacti^  aad  exhanilt  throuib  porta. 
The  diak  carriea  olatea  patta  on  both  tMat^  Tbt  piMoa  parte  may  be 
formed  with  iiogalo.Hln  aptrtiirt*  to  tint  flvid  paaiina  Ihroay h  redocea 
Ike  prttwrt  ia  front  of  lac  piilan  ijort.  Labyrinth  pacUnc  la  pnxrided 
wbtro  neceaaary.   For  reverse  driving,  (team  ia  adatlnad  to  a  canlral 
cbamber.  m  ia  delivned  hy  noulcs  to  bucketa    I(  •ahnMM 
ponti  or  amy  pass  thmngli  'ipmings  in  the  ring  to  the  fltncftf  I 
or  may  even  art  further  on  the  ahead  bucketa. 
MM.   SCREW  1'RliPELI.ER.    D.  McLACHLAN.  CARDIFF.  . 
The  Uadra  of  the  propeller  arc  helical  and  basre  radial  leading  cdgta 


    The  Itadiag  and  trailing  .edgea  are  parallel 

to  one  another  or  nearly  so,  when  viewed  end  on,  and  aprins  Crosn  a 
cylindrical  lloaiL. 


I  inclined  trailing  edgea, 
irly 


s  i^  1  SCREW  PROPELLER.  J  STKAKA.  TRIESTE.  AUSTRIA. 
In  the  type  of  propeller  in  which  the  Mades  are  aurroimdcd  by 


Trnlial  rina,  the  bladea  are  constructed  srith  tttip 
early  itraigbt  leading  eqgea  and  curved  following  ntgi^  tha 
of  the  bladea  decreasing  to  the  center  of  tht  propellor. 


srf  lifrd  to  a  --- 

and  nearly  Uraight 

wi.lih    -  '   --  ■ 


1    11     A.VCHOK  J 
l  i  i\  1  VPRIDD,  GLAMORGAN' 


K  KICHAXDSOM  AND  Oi.  S.  HOLLOWAY, 


The  head  is  divided  into  two  parts,  united  by  one  or  , 

which  pass  through  a  recess  in  Ihr  shar.k.  The  bolla  *rc  tCCored  M  Ibe 
arma  hy  pins,  or  ther  may  pass  right  Ihiough  the  armt  and  be  ~ 


guAer  alwagra  eaMiM  •kblL  'Re^ltSSr  UH  eae  wilk  Si 


D.ill. 


hoTiinnlal  ilrum  shaft  of  a  nirdlass  or  rajislan  The  horironta!  shaft 
eSTTying  the  cable  .jiiiti-s  h:i  I  iA.tT|.i-i^'  li-'im.  1.  'Irm  ti  ti  ini  Ihc  ens'ines 
tlufiiik'h  t»o-s(|<fd  brvi-l  .I'l.i  wiiiiii  ^cjuiiK-  [lie  wnnii  i.  iiiiiiuitrj  on 
a  vertical  shift  carrying  toothed  wheels  at  its  upper  end,  engaging  the 
looselv  11      !  beirci  lebeela  am  tha  MfiBa  ahafL 

A.ii  'ti  villi  .S'  HATCHES  AND  HATCHWAYS.  P.  B.  CLARKE. 
LIVERrOOL. 

Edatca  to  iWpf  bKCbei,  cle«  ia  wbkh  tbe  eowia  ara  Aub  trilh  tbe 


II.2SO.  CHANNKl.  I'l.Al  K  Ct  I.SSTRUCTIO.NS.  A.  JEFFREY 
.\MI  I    \.  Kt.WK.  l  OU  KSI.lH),  WI'ISTF.RN  ACSTRALIA. 

Ships'  biiUv  tiulkhraifs  and  decks,  and  other  analogous  plate  atruc- 
liiiri  are  bijilt  up  of  plates  of  channel  sesrtion,  rtvclcd  or  bulted  to* 
K^-lhfr  thri-'utb  the  tlangcs.  which  tlteteby  foim  nli'.  in  iIk  .tni'ture, 
the  ends  of  the  pUtrs  ate  liveled  tugether  hy  lap  joLirt,,  ;ir  l.y  butt 
joints  reinforced  oy  strap  plalea.  In  the  oonatnictiim  of  ahipa*  hiall^ 
— ■-  --^'-illjf  or  tfoitleaUjr. 
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THE  MALLORY  LINB  STEAMSHIP  BRAZOS. 


>T  (IPIIIV  OMVU  KCIDR. 


This  new  strcl  Ittiii-scrcw  stcanu-r  has  lici-ii  built  by  the 
Newport  Nrw<>  Shipbuilding  &  Dry  lJuck  C<>ni|»ny,  unilcr  the 
Kciicrat  supervision  of  Theodore  E.  I^'crris,  of  Cary  Smith  & 
l'"erris.  Xfw  York.  The  plans  were  worked  up  in  collaliora- 
tinn  with  Charles  .Malliiry,  and,  later.  H.  H.  RayniomI,  Ren- 
eral  inanaKer  of  the  line.  She  sailed  from  New  York  to 
(ialveston  on  her  niaiilen  voy;me  Oct.  J.  She  was  buill  under 
special  survey  of  the  Kurcau  Veritas,  She  i»  of  the  hurricane 


of  coal.  At  full-loiiil  draft  anil  carrjiuK  l.l.io  Ions  of  coal, 
joo  tons  of  fecd-w.itir  and  tons  of  stores.  passeURcrs  an<l 
crew,  the  schedule  of  weiiihis  allows  for  4,200  ^ri>»s  ions  of 
freight.  With  3.200  tons  of  freight,  and  the  same  provision 
for  coal,  etc.,  the  draft  is  22  feet.  .\t  this  draft  the  sustained 
sea  speed  between  New  York  and  Galveston  was  estimated  at 
I5''i  knot.s. 

.'\s  mentioned,  there  is  only  a  single  bottom  outside  the 


THE  KIW  MJILLOIV  LIKI  STtAMSMir  ttMirt  AT 


deck  typs',  with  straight  stern  ami  elliptical  stem,  and  is 
schooncr-Hgged.  with  two  steel  pole  roasts. 

The  ship  has  a  length  over  all  of  418  feet,  a  length  between 
perpeniliculars  of  400  feet,  a  molded  beam  of  54  feet,  a  depth 
to  hurricane  di-ck  of  37  feel,  to  main  ileck  2R  feet  10  iiH-hev 
and  10  lower  deck  19  feel  fi  iiK-hes.  Her  load  draft  is  24  feel, 
at  which  the  <lis)i1.icemeni  is  alMiui  lo.noo  Ions.  The  net 
registered  tonnage  is  4.077,  and  gross  tonnage  6,jgg.  She  is 
fitted  with  bilge  keels  for  about  half  length,  consisting  of 
15-inch  plates  H  inch  thick. 

The  ship  is  constructed  with  a  partial  double  Ixrttoni  under 
the  boiler  space,  with  ballast  and  fre-»h-»aler  tanks  for  Ixtilcr 
feed  of  300  Ions  capacity;  and,  in  addition,  tanks  for  culinary 
use  of  64  Ions  and  peak  tanks  of  ^^40  tons  capacity  for  w.iter 
balList  or  fresh  water.  The  arrangement  of  weights  is  such 
that  at  full  load  the  vessel  trims  2  feet  by  ihe  stern.  The 
total  cubic  feet  of  cargo  space  is  about  335,500,  equivalent  to 

]a,scx>  Italt's  of  cotton.  The  bunker  capacity  is  for  ^,430  ions 


tNiilcr  rimm.  Tive  transverse  watertight  bulkheads  to  main 
deck  divide  ihc  hull  into  six  compartmenls.  but  it  is  note- 
worthy that  the  bulkhead  between  engine  and  boiler  r<Mm>s  is 
niil  watertighl.  The  frames  I  angles  and  reverse  bars)  are 
spaced  j6  inches  between  eenlers.  Deep  fr.->nies  are  TiHeil  on 
all  waierligbl  bulkheads.  Web  frames,  built  up  of  plates  and 
angles,  are  tilled  below  the  main  deck  where  needeil  in  the 
machinery  s|>ace.  and  are  tilted  aUiut  ^eveii  frame  spaces  apart 
in  the  holds.  They  are  also  litie<l  in  way  of  cargo  ports 
between  the  biwer  and  main  and  the  main  and  hurricane 
decks. 

The  ship  has  a  total  of  six  decks,  ihe  lowest  U-iiig  an  orlop 
in  the  No.  1  hold.  There  are  complete  lower,  main  and 
hurricane  decks;  a  promeniide  deck  over  all  deck  houses;  a 
boat  deck  over  Ihc  amidships  deck  house.  The  crown  of  the 
deck  beams,  all  of  which  are  of  channel  seclion,  supported  by 
two  continuous  girders  with  wi»le-spaccd  stanchions  tniilt  up 
of  ihanncls,  if  \i  inches  in  the  Ivial  width  vf  54  feci,  while 
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the  tumble-home  of  the  sides  i*  13  inches  at  the  hurricane 
deck.  The  lower  and  main  deck*  arc  completely  plated,  and 
no  wot>d  decks  are  titltd  ihi-rcon;  a  jf'S  inch  calked  vio<id  deck 
is  fitted  on  the  orlop  deck  Loants.  On  the  hurricane  deck  a 
wide  Mringer  is  fitted  to  take  the  coaming  plalc  of  the  deck 
h<iuM',  and  the  Italaticc  of  the  deck  is  plated  over  with  5-pound 
steel,  the  whole  being  covered  wilh  a  j-inch  Oregon  pine 
calked  deck. 

For  the  storage  of  cargo  there  is  one  hold  forward,  below 
the  orlop  deck ;  one  hold  forward  of  machinery  space  below 
lower  deck,  and  otie  similarly  situated  aft  of  machinery 
space.  The  'tween  deck  comfvartments  include  one  on  the 
orlop  deck:  three  on  the  lower  deck,  of  which  two  arc  fdr- 


winch  for  the  30-ton  boom  is  to  by  12  inches;  the  three  others 

are  each  S  l>y  8  inches. 

The  rudder  is  of  the  single-plate  type.  I  inch  thick,  with 
a  cast-steel  frame ;  it  has  a  wrouBht-iron  stock  10  inches  in 
diameter,  and  is  hnnx  on  five  pintles  5  inches  in  diameter, 
with  brass  sleeves.  The  stern  frame  is  a  steel  casting.  Each 
shaft  is  supported  by  two  cast-steel  struts. 

l-HOfCI.I.ING  MACIIIKEHV. 

There  are  two  thrcc-hLided  propellers,  huill  up,  with  a 
cast-iron  hub  and  manganese  bronze  blades.  Each  has  a 
diameter  of  15  feet  with  a  pitch  of  ig  feet,  the  pitch  ratio 
being 


MAIN  STAItCAXK. 

SILEKAUf.   DlnlKG  HALL. 


tTATiaoOU  BUITI. 
STKIAACK  LOURCIKC  WUM. 


ward,  and  one  aft  of  the  machinery,  and  compartments  for- 
ward and  aft  of  machinery  on  the  main  deck. 

For  the  passage  of  cargo  to  these  cimipartmenis  a  number 
of  hatches  and  carno  pons  are  fitted.  The  two  principal 
hatches  stretch  from  side  to  side  of  the  ship,  and  are  of 
unusual  construction.  The  side  plating  1  ctween  the  hurri- 
cane and  niuin  decks  is  swung  back  in  the  shape  of  double 
doors,  while  the  deck  plating  across  the  hurticaiic  deck  is 
lifted  up  in  sections,  leaving  .m  enurmnus  hole  for  the  re- 
ception and  passage  of  cargo.  In  addition  to  these  two  main 
hatches  there  arc  three  center-line  hatches  on  the  main  deck 
forward  of  the  niachirery  space  and  two  aft  of  the  machinery 
space,  as  well  as  two  small  side  hatches  jnsi  aft  of  the  engine 
room.  One  of  the  forward  hatches  extends  up  through  the 
hurricane  cicck.  The  cargo  ports  are  twelve  in  number,  eight 
between  the  main  and  hurricane  decks  and  four  between  the 
lower  and  main  decks.  They  are  evenly  distributed  forward 
and  aft  on  each  side.  For  the  handling  of  the  cargo  two  steel 
pole  masts  are  tilled,  each  wilh  H-li>ii  booms,  four  on  the 
foremast  and  two  on  the  mainmast.  In  addition,  the  fore- 
mast has  a  .speei.il  boom  of  30  tons  capacity  for  the  handling 
of  heavy  items.  Three  double-drum  winches  serve  the  fore- 
mast, while  one  looks  after  the  needs  of  the  mainmast.  The 


Kach  pro|iellcr  is  operated  by  a  four-cylinder  quadruple 
expansion  engine  (both  in  a  broad  engine  room  without 
divisional  bulkheads),  wilh  cylinders  23,  33^^,  48!/]  and  70 
inches  in  diameter  and  a  common  stroke  of  51  inches.  These 
cylinders  are  arranged  wilh  high-pressure  forward  and  the 
others  in  regular  rotation.  .■Ml  but  the  low-pressure  arc 
filled  with  cast-iron  liners.  The  valves  are  all  forward  of 
their  respective  ejlinders.  ami,  except  for  the  low  pressure, 
are  pision  valves,  one  being  lined  to  the  high  pressure  and  two 
to  each  inlermediale.  The  low-pressure  cylinder  has  a  double- 
[Kirtcd  slide  valve  fitted  with  a  Lovekin  assistant  cylinder. 
Ml  valves  have  balanced  pistons.  Stephenson  valve  gear  is 
litle<l,  with  cast-iron  eccentrics,  cisl-steel  slrajis  and  forged 
steel  riKK  and  stems.  The  links  are  of  the  double  bar  type 
and  forged  steel;  the  link  block  is  wrought  steel.  The  ex- 
haust through  ihe  low-pressure  ports  is  at  about  y.000  feet 
|ier  minute. 

.Ml  cylinders  have  clearances  of  inch  at  the  top  and  ^ 
inch  at  the  iHiiirm.  The  two  smaller  cylinders  of  each  engine 
have  east  imn  pistons;  the  other  pisions  arc  cast  steel.  .Ml 
pistons  are  fitted  with  Ramsbottom  rings  of  hard  cast  iron. 
The  piston  rods  and  connecting  hmIs  are  of  forged  steel,  the 
latter  being  115  inches  between  centers.  The  cross-beads,  of 
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forged  sicci,  have  dmible  cross-head  bearing*.  The  slippers 
are  cast  iron,  lined  with  I'arsnns  white  tiieial. 

The  reversing  gear  is  of  ihc  all-round  type  with  two  cylin- 
ders at  go  degrees.  The  turning  gear  consists  of  a  worm, 
shaft  and  a  clutch  for  connection  with  the  reversing  engine. 
The  frame  is  of  cast-iron  Ikix  section  for  t>oth  front  and 
back.  The  bed-plate  is  cast  iron  of  a  strong  bo.x  form.  The 
crank  shaft  in  each  engine  is  of  two  set-tions  built  up.  The 
thrust  shaft  and  bearings  arc  of  the  horseshoe  type,  with 
cast  ■iron  body  and  twelve  cast-iron  collars  or  shoes,  lined 


with  white  metal.  The  stem  tubes  are  of  cast  iron  with  com- 
position bushings;  the  inboard  ends  arc  fitted  with  com- 
position stuffing  boxes. 

The  engine  room  extends  the  full  width  of  the  vessel  up  to 
the  lower  deck.  Above  this,  casings  extend  to  the  iHiaf  deck, 
where  a  large  sk)light  is  fitted.  There  are  two  tunnels  for  the 
shafts,  and  a  recess  in  the  after  engine  room  bulkhead  for 
the  thrust  bearings.  This  recess,  which  extends  to  the  lower 
deck,  is  fitted  with  a  flat  above  the  thrust  bearings,  on  which 
are  located  the  electric  lighting  plant  and  engineers'  work  shop. 


1 
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mtlLEHS. 

There  an-  i-ishl  sinulc-cmlcd  return  tuhe  Scotch  iMiilcr* 
in  two  sii>kch<il<l>,  ItH-ated  with  ihrir  grates  fnrwant  an<l  aft. 
and  line  donkey  l>i«iler  l>etwccii  the  uptakes.  The  main  luiilers 
arc  14  feet  in  dianielcr  and  li  feet  g  inches  long  over  hca<]«. 
Eavh  has  three  Morison  suspenMnii  fiiniaces  titled  with  Silley 
patent  Miioke  Imix  diH>rs.  The  grate  l»ar»  are  5  feel  (>  inches 
tiiiiK.  l-'ach  rnrti.ice  has  an  indept-niU-nl  conilinsiii>ii  ehaniher. 
The  liital  water  heating  surface  is  lH/xx>  s(|uare  feel*  and 
4.000  <4|uare  feet  of  superheating  surface  is  I'lttcd  at  the  Iwisc 
•  if  the  uptake.  The  grate  area  is  472  Hpiarc  feet.  The  ratio 
of  water  healing  surface  to  grate  is  to  1  :  of  total  heating 
surface  to  grate.  4<>,6  to  1.  The  working  slcaiu  pressure  is 
JI5  (Minnds.  The  exhaust  ga»cs  ami  pn>ducls  of  rondiuslion 
pasis  from  the  iKiilers  through  ihe  superheaters,  and  then 


through  a  nest  of  air  tubes  itistalUnl  for  providing  hot  draft 
on  liowden's  sy>|«-in.  The  two  (l''oster>  superheaters  were 
provided  hy  the  Power  S|ieeialty  ComiMiny.  New  York. 

The  iHiilcr  shells  are  i  JJ,''<4  inches  thick:  the  hack  end  of 
CfMiitnistion  chaml>er.  inch:  hack  iul>e  sheet,  H  inch;  both 
heads.  44  inch.  The  IuIh-s  are  S  feel  long,  with  an  outside 
diameter  of  inches,  Kach  furnace  ha*  an  insitle  diameter 
of  4j  inches  and  a  thickness  nf  ji/,i>  inch.  The  longitudinal 
laps  of  the  shell  are  I'lttetl  with  d<iulile  hutt  straps,  treble 
riveted  on  each  siile  of  the  hutt.  The  donke>  boiler  is  vertical. 
(■  feet  diameter  an<l  1 1  feet  *  inches  high.  The  boilers  arc 
lagge<l  with  j  inches  of  magnesia  block,  cinitaining  85  percent 
•  if  pure  magne«ia.  Two  finineU  arc  titled,  one  to  each  Iwl- 
lery  of  boilers,  and  measuring  130  feet  high  fn'in  the  base  line. 
Wing  bunkers  stretch  the  eiiiire  length  of  IkiiUt  space  on 


griAM  1*  rviiKi>nEi>  it  hght  iiri«Li'U>ptii  acuicH  loiieis. 
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each  side  of  the  ship,  while  a  cross  tninkvr  is  filled  forward 
of  the  forward  boilers.  These  liutiker*  are  fitted  with  venti- 
lators, ifi  inches  in  diameter,  while  the  boiler  and 
have  larger  ventilators  with  large  cowU. 


Al'XILMRIKS. 

The  two  main  ciitideiiw.  i -■  .  ti  :iidcpendeiit,  and  are  titled 
with  steel  plate  »hc1)^.  riu-y  .ire  liK-ated  in  the  wings  out- 
boftrd  of  the  main  etigine.  Knch  has  a  cnolint;  area  of  about 
Sfioo  square  feet.  The  auxiliary  condenser,  with  <m»  equate 
feet  of  cooling  area,  has  a  cattHron  didl.  In  both  caict  the 
tubes  are  H  inch  in  diameter.  Each  main  eoBdemer  h  served 
bjr  an  air  pump  of  the  twin-beam  tftdependent  Mnsle  aciinK 

type,  with  cylinders  lO  ami  a  inches  in  diameter  and  a  stroke 
of  |8  inches.  The  two  cireulalinR  pumps  are  single-acting 
centrifugal,  with  independinl  engines. 

Of  the  pther  pumps,  all  are  simplex,  aiid  manufactured  by 
M>  T.  Davidson  Cavpany.  New  Yorii.  tarith  the  exception  of 


in  ili.imt i<  r  In f  inche»  .stroke.  These  run  at  ,1.S0  revolnlHina 
per  m:r  :.ii<l  furnish  direct  current  at  a  pressure  of  IIJ 
volts,  till  Tii.i\!innin  ]oa<l  hcing  ii?  amperes.  The  total  num- 
ber of  i6-candlcpower  electric  lii^hu  itiitalled  is  about  Coo; 
in  addition  an  tS-inch  searehiitftt  of  9fiOo  cnndicimwer  it 
(im-d. 

The  windlass  (forward)  aitd  two  Meant  capstans  (aft)  are 
from  the  Hyde  WindlaM  Company,  Bath,  Me.  The  e.irgo- 
hoistinK  winches  were  fnmialifd  liy  Williamion  Uros  Com- 
pangr.  Philadelphia.  The  steam  steering  gear  was  bniit  by  the 
Hyde  WindlMa  Coovany,  and  includet  a  Brawn  tclcmator. 
The  steering  gear  is  fitted  right  aft,  and  is  of  the  ommI  right 
and  left-handed  «crcw  gear  lyiie  Cast-^teel  stocicless  mtchors 
of  the  Boldt  type  are  filled.  The  De  Forest  system  r>f  wire- 
less telegraphy  i»  «<ed.  operated  from  a  room  on  the  after 
promenade  deck. 

A  6o-miic  iria]  trip  o<i  the  tvn  innn  the  Imilder.s  yard  to 
New  Yoric  was  made  at  a  mean  draft  of  about  17  feet.  With 
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one  reser\e  main  feed  pump  of  the  Tiliike  duplex  type.  The 
main  feed  is  a  vertical  independent  pump,  |i>  and  lo  hy  18 
inches    Two  other  pUtttpS  of  this  same  yuv  are  fitted,  one  for 

Are  atKl  ash  ejector  purposes  and  the  other  for  Are  and 
•nxiiUiy  feed.  The  sanitary  prnnp  measures  8  and  8  fay  8 
inehes,  and  is  vertical.  Two  Independeitt  fire  pnnips  are 
kitted,  8  and  6  fay  8  inches,  A  bilge  and  f resh-waier  pump.  4 
and  4 fay  6  inches,  vertical;  adonlcey  boiler  feed  pump,  12  and 
6  by  8  inches,  and  a  combined  air  and  eirrulaiing  pump  for 
the  auxiliary  condenser.  H  and  ij  l>y  12  inches,  hori/.ontal 
simplex,  complete  the  list.  1  here  is  one  Keilly  feed-water 
lull  r  ;ini|  there  are  two  foree<l  draft  fans.  Thc  latter  are 
direct  eotmecled.  with  cranks  incln»cd  and  running  in  oil. 
Iliey  were  furnidied  by  B.  p.  Stuncvam  Company,  Hyde 
Park,  Mass. 

Other  auxiliaries  inctude  two  >S'kil»watt  Sturtev;Mii  electric 
lil^t  engines  and  geDeralorsy  each  with  a  cylinder  9  inches 


ihe  engines  in  full  gear  and  running  at  about  too  revolutions 
per  minule.  the  horsepower  figured  out  at  about  (>.(poo.  and 
the  speed  at  just  over  i"  knots  The  engines  have  been  so 
well  baJanced  that  during  ihit  trial  trip  tite  vibration  was  very 
slight  ntdecd. 

PASSKNCea  ACCOM  MOPAnoXS- 

All  first  class  passcniter  aecommodaticmt  are  located  amid- 
ships There  arc  twenty-eight  Materoom*  on  the  hurricane 
divk.  and  seventeen  stateroom*  and  six  sp«-cia!  riHims  on  the 
promenade  deck.  Four  of  these  spesial  rm  tn-  in  ,i-i.im:<  il 
across  the  forward  end  of  the  promenade  d n  kli.  ii--.v  mil  .i-i 
e.ich  fitted  wilh  brass  Iwds  and  niahi-K'tny  iln-  ri.  Siui  ;.il 
combined  air  ports  ami  veiililators  are  fitii*d  to  tiu-.se  rooms 
Two  speciid  r<ioms.  with  private  balhil  attached,  are  fitted  well 
forward  in  the  promenade  deckhouse,  .me  on  e.ich  side.  Urasx 
Ih'<Is  and  mahogany  dressers  are  fitted  in  these  rooms  also. 
In  «U  tbc  stBlcrooma  folding  nkelal  berths  arc  fitted,  and  also 
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fatl-lcngth  tramoan,  npbolslered  in  mohair  pluili,  which  can 
be  Mcd  for  berths  when  occasion  dctnand*.  Access  to  all 
ttatcrooo*  is  from  inside  passage!  or  from  alcoves,  there 
;  a  oootiniXMis  fore-and-aft  pua^  on  each  side  in  both 
n.  Diviiioaa]  hulMicads  between  atateroomt  are 
donbk  in  all  cases. 

The  main  dining  saloon,  located  In  the  forward  end  of  the 
hurricane  deck  house,  is  paneled  in  quartered  oak.  and  is 
lighted  by  ao-inch  bra^n  air  ports,  the  latter  ticitiK  Tittcd  with 
inside  Minds.    In  adiliti.ir  n  -U'Mh:,  ■,v.lh  U;ir1,<!  Kla".* 

dwne ' helow,  provide  IirIh  idr  iht-  diniiiK  room  and  for  the 
iiitrrior  of  the-  pn  .iiu-tia<l<-  <kikhnuse.  The  dining  roofli  has 
a  seating  capacity  for  104  persons. 


First  daat  toilet  spaces  are  located  between  boiler  casings 
cm  both  the  hurricane  and  promenade  decks.  The  decks  in 
these  spaces  are  cnvrrt-d  with  mosaic  tiling,  and  a  tiled  wains- 
coting is  fitted  all  around.  Two  bath  rooms  are  fitted  on 
each  of  these  deeha.  The  ptnmbuig  was  furnished  bgr  UcClm- 
bridge  ft  Company.  Philadelphia. 

The  passages  and  all  promenade  spaces  in  the  first  class 
passenger  qttarters  on  the  hurricane  deck  are  paneled  in 
white  pine:  on  the  promenade  deck  compoiite  board  with 

rrniposil     I  •  II  i:r:i'nlS  has  bff-n  tisrd. 

rniiiin 1  m.s  for  the  scfond  class  passemjers  arc  pro- 
vided III  two  iicrs  of  sicol  h"U5cs  aft.  There  arc  ihirty-four 
staterooms,  each  lilted  with  three  metal  berths.    There  is  a 


TNoa  MB  T«a  WAia  nsNiai  or  ths  vatncM,  rava^iruinin,  gDMnima  UMafioa  rvra. 


Sivcral  social  balls  are  I'lltcd  in  (he  firvt  class  accommixla- 
tKins,  the  principal  one  hciiiK  liK-ated  just  forward  of  the 
engine  casinR,  where  is  hx-aicd  the  main  stairway  between 
the  hurricane  and  promenade  decks.  This  stairway  is  of 
mahogany,  with  meta]  grills  and  mahogan\  top  rail.  It  is 
lighted  through  a  fairge  skylight  with  a  leaded  glass  dome 
beknr.  Writing  dcska  and  settees  are  fitted  in  the  promenade 
deckhouse  in  the  neigtaborkood  of  the  tight  well  to  the  dining 
room. 

The  Arst  cla»s  smoking  room  is  located  in  the  after  end  of 
the  promenade  deckhouse,  and  is  paneled  in  quartered  oak. 
All  upholstery  in  this  room  is  leather  of  a  lijihl  tan  color  A 
private  inclosed  stairway  leads  from  the  hurricane  deck  di- 
rectly into  the  smoking  room. 


larnr  iliiKiin  roiiiii  ext^•lllliIl^:  the  full  wiilth  of  the  ileck 
huUsc,  and  a  >ccoiid  cl:^^^  K'''l*y  aft,  iitted  with  sltam  kettles, 

etc. 

In  the  steel  house  on  ilu-  boat  deck  are  lilted  the  captain's 
itatcroum  and  bath,  captain's  office,  three  staterooms  for  deck 
officers  and  an  oflkcrs'  bath  room.  The  captain's  quarters 
are  finished  in  quartered  oolc.  Rooms  fot  the  chief  engineer 
and  first  assistant  engineer  are  located  in  the  prosaeaade 
deck  house  opposite  the  engine  casing,  to  wUdi  they  Iwve 
direct  access.  The  chief  engineer's  room  has  a  private  bath 
attached.  Quarters  for  the  engineers,  firemen,  cooks,  waiters, 
ell  ,  arc  the  main  deck  abreast  the  machinery  casing. 
I  hcsc  quarters  are  all  inclosed  with  steel  bulkheads,  and  all 
are  fitted  tritb  metal  berths.  Separate  aess  rooms  for  engi- 
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neen  and  for  deck  oflfccrs  are  provided.  Engineers'  toilett 
and  bath,  firemenV  toilet  and  shower-.  iiiJ  ivaitcrs'  toilets 
and  showers  arc  localej  on  the  main  deck  in  the  tfuilcr 
imi'Mit.     1  h-'       tcrtiListirs'  atld  waiMB't  (|uaftcrt  ate 

localci!  I  ll  (III'  main  deck  forward. 

The  S'-.t  i!.cNs  1  ^  itLil  i n  the  main  deck  forward 

of  the  forward  limler  casing,  and  is  fitted  with  all  conveni- 
ences in  use  on  modern  high  class  passenger  steamers.  There 
i»  a  si>ecial  inclosurc  for  the  hakery.  A  large  ice  house,  with 
butcher  shop  attached,  is  provided  at  the  lidct  of  the  vessel 
on  each  side  of  the  galley,  and  port  doon  are  fitted  hi  the 
fide  of  the  v«Mei,  eonHcakiit  for  Sttinv  tlie  ice  hoiue  and  lor 
placing  sNppliei  on  board.  The  lint  dan  pantry  i«  located 
on  (he  hnrrieane  deck  aft  of  the  dfaui^  roonit  to  wlikli  it  i> 
direct  connected  by  two  acts  of  doitUa  doora.  It  ii  directly 


over  the  gaJIcy.  to  which  acccs*  5«  obtained  by  a  Stairway 
fitted  in  the  <;anie  iiicio' nr.  ,  ;itiil  a  dumh  waiter  is  Titled  for 
convvying  fond  fnnii  ilu'  K«"l»<'y  direct.  The  p.intry  oultit 
includes  an  ii-fool  .steam  table,  urns,  egg  boiler,  etc. 

During  the  first  ronnd  trip  between  N'cw  York  and  Gal- 
veston opportunity  was  afforded  for  observing  carefully  the 
operation  of  all  the  tnachincry,  and  for  obtaining  service  trial 
results.  Tlie  indicator  cards  shown  were  taken  Octot>er 
with  boikr  gage  215  poundi,  and  a  vacuum  of  jb  inches.  The 
starboard  engine,  ranning  at  I02  rcvolnlioni  per  minatc, 
showed  an  indicated  horsepower  of  3,3Sf'  The  port  oii|yine» 
nmning  at  103  -nmiiutionB  per  minvt^  allowed  an  indicated 
horsepower  of  Hm  'aggregate  was  6j6af  indicated 

horsepower,  to  wMdi  nay  he  added  450  horsepower,  assumed 
for  the  auxiltarin  (see  below),  making  a  total  of  7.057 


horsepower.  The  indicator  cards  were  taken  with  ^p^ings. 
mca:>uring,  respectively,  100  pounds  per  inch  for  the  high 
pressure  and  50,  ib  and  10  pounds  for  the  other  three  cylin* 

ill  r^.  1 1 -111 .  In\  ly  L  lny  were  taken  under  j'.  or.'jgc  lull-pOWCT 
cuiidiat-iih,  and  may  be  said  to  be  fairly  reijrcscmativf.  The 
mean  effective  pressure,  referred  to  the  luw -iircsun  cylinilir, 
was  32.67  pounds  per  square  inch  starboard  and  J2.52  pounds 
jMjrf. 

The  auxiliaries  in  scrt^kc  and  the  estimated  horsepower 
each,  are  taliubled  :  iiorKpnwer. 


MMCSTOa  CM»S  nOM  CfASMMBS  BR«Ra. 


In  addition,  thw  were  occasi<inally  in  service  a  l>ilge  pump, 
a  frcsh-wnter  pump,  an  ash  ejector  pump  and  the  steering 
engine.  Some  of  these,  however,  were  used  not  more  than 
one  hour  per  <];iy.  .iinl  ir..  ir  t  ital  In  r-tpinvrr  m.n  -aft'y  be 
assumed  as  about  20,  making  tiie  total  estimated  horsepower 
of  the  auxiliaries  about  470. 

In  computing  the  coal  burned  per  horsepower  per  hour,  a 
number  of  bagN  of  coal  were  carefully  weighed,  and  in  each 
waich  the  lotal  nnniber  of  bagti  u»e<l  was  carefully  recorded. 
Data  obtained  in  this  way,  after  taking  accottnt  of  the  amount 
of  coal  pnt  into  the  ship  at  New  York,  and  the  assumed  con- 
suniption  in  port  at  both  plaoes,  checked  within  $  ton*  of  the 
bunker  measurdiMt  on  thi  completion  of  Hhb  wvmi  trip. 
Without  golflf  into  delafls  hi  fUt  rtgard  it  was  eatfanatcd 
that  the  ship  left  New  York  with  1,17$  tons  m  her  faonkcra. 
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She  Iniriictl  $jo  tons  in  four  ami  iliric-iiuartcr  days  ( lO)  Imi'. 
|)cr  tlaj  )  wlun  ruiiiiiv;  at  iiiaximuiii  full  power  Ui  Galvivimi. 
Sixty  lolls  wxM\-  il  in  |i<irt  in  (lalvc^l' 'ii,  aiirJ  jju  Ions  fur 
Ihc  return  run.  wliii  li  wav  nn.l,  -  i-nn<li(ii>n«. 

A  number  ni  l<st>  iif  ciuiM  li  t .iliU  iliir;iliiiii  wi  rr  run,  which 
arc  given  in  abstract  in  llu  .iinu  rub  il  tnlilr  I  he  mean  draft 
of  the  ship  on  leaving  port  was  20  feit  4'/^  inches,  correspond- 
ing with  a  displMcmctit  of  ibout  S,20o  tons.  The  draft  on 
cufa  of  thcM  tots  was  not  noted,  but  nutst  have  been  leas,  on 
accovnt  of  the  ccmhiiMl  consumption  of  coaL 

The  tint  test,  mulced  A,  was  nm  under  full  power  wider 
natnral  condhioBi!,  with  all  boilers  in  use,  and  with  the 
eafines  in  full  gear.  The  second  test,  narked  B,  wa»  ran 
under  the  same  conditions  as  the  first.  The  third  test,  marked 
C,  was  run  with  six  boilers  operated  at  full  ii^ivmt.  .and  with 
the  rndincs  in  full  near  practically  all  the  iif.io  The  la*i 
Icsl.  marked  1),  wai  run  willi  >.ix  b<iilcrs;  but  the  li;ii\n'r-  and 
furnace  presMire  were  eiit  4b m  n  Ni>nicwhat,  The  eiiKinc  were 
liiikril  tip,  the  slarlMi.-inl  liiKb  pri-Min-  inches.  ,i,nd  I'lW 
pressure  1  Vi  inches ;  the  port,  !4  inch  less  in  each  case ;  (he 
intcfmcdiate  orihidefa  were  in  fall  gear.  . 

Jk.KC.iK 

Ourallrin  of  tr-il.  hj'.ni   H  IS               49  IS 

Average   H*ee<l   (hrouKli  Ibe 

watcf,  knMt    li»-!T  mso  157J 

Average  revoluiiiMm  per  min- 
ute   *«-»  *».«             llj.H  »S.8 

Indicated    liorsrpowcr.  main 

enilincs                           .    .,«t»l-  *40l>,  RTti  8S7*. 

Cn*l  iv-r  It  Ittiu").  lull*   S0.I4  DS.V             SO.ST  TS.ai 

I >jil  i>ri  [   11.  P.  ptt  liour, 

luain  cnitineK,  pcMindi   l^T         t.SSS         I.JS4  1«SF 

loal  per  I.  II.  P.  per  hoar, 

noaa  ud  aiMlHan  msine^ 

poMds   1.IM       iMt       i.ns  l,SSS 

The  results,  as  shown  in  the  consumption  of  coal  per  imU- 
caied  horsepower  per  hour,  are*  especially  line,  the  fiRiircs 
giv«n  indicating  that  in  no  case  did  the  total  constiniptioii. 
based  on  main  cnfrine  hor>epower  atone,  exceed  14  pounds, 

wiiili-  If  -.M.-  include  tile  470  liMrscjn .«  it  of  auxiliaries  1 4,^^ 
horsi|Hiwir  ill  the  last  case)  the  results  ate  shown  to  be 
even  better  The  slip  of  the  propellefs.  on  a  run  of  <g5 
nautical  miles  from  Galveston  |o  Urv  Tortugas  in  slack 
water,  and  at  a  mean  speed  of  16  knots,  wa*  found  to  he 
12.3  percent. 
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Brnginr  fffti.— The  stresses  to  which  die  eiiKine  bed  will  be 
SOhjccted  are  very  hard  to  calctllate  accutately.  as  they  depend 
Upon  the  alinement,  balance,  etc.  The  thickness  of  metal 
ncccsMiT  for  a  rigid  bed  is  determined  more  by  experience, 
and  b  usually  from  %  inch  to  1]^  indies  when  tiie  had  is  of 
east  iron,  and  from  H  inch  to  t\i  inches  when  of  cast  steel. 
When  made  of  cast  iron,  tiw  lon^tndinal  girden  and  crass 
girders  carryini;  the  main  bearings  are  made  of  the  hollow 

box  form  I  see  I'iK  .V>'.  usually  Open  al  the  bottom,  with 
flanKCs  fur  the  holding  d<i«n  bolts.  When  made  of  cast  steel, 
it  is  fr,nii<l  best  to  make  all  parts  <ii  ibe  opin  /  s,,|i(in.  a 
sectiini  eonsistiiiK  "f  a  ciiitral  »cb  wiili  lir  ':i<l  llaii>t<s  at  the 
top  an<l  iMiHom     1  Si  i-  I'liis  J7  and  iS  ( 

The  bed  is  usually  maile  in  sections,  |o  f.icilitate  casiiiiK  and 
handling,  the  break  in  the  hcd  utiually  coining  opposite  (he 
coupling  flanges  of  the  shaft.  The  cross  Rirdcrs  can  he  liffored 
as  beans  supported  at  the  center  line  of  the  longitudinal 
girden,  and  loaded  in  the  cctrter  of  tiwir  length  with  the  load 
for  wMeh  fiie  bearing  caps  are  figured.  The  widdi  of  die 
cross  girders  is  less  than  the  length  of  the  bearings  which 
they  carry,  the  atnoont  of  the  nverhanir  of  the  bearinss  hcinp 
about  ihree-founhs  of  ihc  ovcrhiniK  of  the  boxes  of  llie  crank- 
pin  end  of  the  conned  iiiK  rod.  The  sectional  area  of  the  cross 
girder  under  the  bearing  sfaonld  he  sufficient  to  keep  the 


F 

til ' 

>^ 

i 

f*i 

«  1 
}ai 
1  ' 
1  • 

*&■ 

........  ^ftj^|-^r^-  — ^i-i 


...1  — i.1  1  ^ 

S-rl  i-^  i?^S'        '-rS*  >  11  l\f 


rM,  M. 

stress  froB  tai  pounds  to  1,000  pounds  per  ai|uare  inch  for 
cut  iron,  and  from  ijooo  pounds  10 1,500  pounds  for  cast  sted. 
As  tlie  after  bearing  is  subjected  to  the  greatest  bad,  the 

girder  carrying  it  should  be  figured,  and  the  depth  of  the 

other  Kirders  lakeu  from  this.  This  depth  will  he  the  aiini- 
imitn  depth;  titat  laken  finally  may  t>c  such  as  will  cause  the 
c.  iiiu  cting  rod  to  clear  the  sole  plate  at  the  bottom  of  the 

siroke, 

I  he  ilislaiice  between  the  two  Inii^'itudiiial  i!ir<ler5  should 
be  snflicient  10  clear  the  cimu cling  rod  as  it  rotates.   To  do 


this  it  is  best  to  draw  a  cU.ir.nu  i-  dianram  for  the  crank-pin 
end  <if  the  coiitiivliiiK  rod,  sliowiii^;  ibe  path  of  the  extreme 
points.  The  side  Kir<Krs  s)n>iild  then  clear  this  path  by  t 
inch  to  2  inches  I'siially  ihc  iross  girders  are  carried  from 
to  a  inches  below  the  lowest  point  of  the  elenrance 
diagrao,  otherwise  the  sole  plate  must  he  cut  away  at  tlie 
crank  pits  to  clear  the  omnecting  rod. 

Jfoin  Bearing  Ca/^t.— The  main  bearing  caps  arc  tnade  of 
cast  iron,  cast  steel.  wriiuRht  -tcel  or  bronze.  When  made 
of  wrought  steel,  the  brasses  arc  flat  backed,  as  shown  in 
Pig.  39.  When  made  of  cast  iron,  cast  atcd  or  lironae,  they 
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are  of  the  liape  shown  in  Rg.  j^,  and  the  white  metal  it  pat 
imo  reecsic*  cored  onl  in  the  eap.  The  capi  are  aiwajri  fco- 
vided  with  hand  1iolei«  tiy  means  of  which  tlie  tempcratBrc  of 
the  shalt  can  be  asc«rtained ;  they  arc  also  used  for  «M4ri»C 

grease  to  the  shaft.  The  hand  holes  are  2^  inches  wide  and 
4%  or  5  inches  Iouk'.  'ln"  iiarrnui  r  itiiiu  11,111:1-  ':>c;ni;  in  the 
dircclion  of  ihc  cenui  line  oi  the  shait.  I  iic  vviiitli  of  the 
cap  will  be  the  same  as  that  of  the  cross  girder  carrying  the 
bearing,  or  from  I  inch  to  3'i  inches  less  than  the  length  of 
the  bearing.  The  load  to  be  used  in  tiguring  the  bolts  and  cap 
>houl«l  he  the  maximum  upuard  load  coming  upon  the  cap. 
In  the  after  bearings  of  the  different  cylinders  the  greater 
loads  act  upon  the  top  and  botlom  of  the  bearings,'  while  in 
the  forward  bearing*  they  act  upon  Ibe  sides  of  the  bearings. 
Caps  will  be  figured,  however,  as  if  the  max  imam  loads  acted 
upon  the  tope  of  all  the  bcaritiga.  The  following  factor,  ap- 
pKed  10  the  mean  loads  obtained  from  formula  44.  wHI  give 
the  maaimwB  loads  coming  npon  the  beariiiK  ea|t^ : 


I 


»ic  SS^ 


Cylinder.  Type  of  Engine       Which  B<-aring.  Factor. 

t%l   .Ml   ¥■  .r-...i-il  i.r.il  ...lli  r  .  ;  . 

ad....,   Triple   FurviW  und  after. .  1.75 

id  and  yi   (Quadruple   Forward  and  alhr. .  t.fj 

jd   Triple   Forwarti   t.tf 

4(h   Qaadrupk   Fenmtd   J. 67 

3d   Triple   After   1.4 

4th   Quadrupk'   After   1.4 

The  size  of  the  bolts  to  carry  these  loads  can  be  taken  from 
Table  IV.  The  minber  of  bolts  in  the  cape  depend*  upon  the 
constmciiaa  of  the  bed.  If  the  bed  is  of  cast  iron,  two  bolts 
are  osually  put  into  each  bearing  to  hold  down  the  c^  {see 

Fig.  j6).  unless  the  cap  is  long,  when  four  bolts  will  be  need. 
If  the  bed  is  made  of  cast  steel,  and  the  cross  girders  are  of 
the  open  1  -section,  four  bolts  are  Cf>mm(  iilv  11  ■  tl  in  order  to 
clcir  the  centnd  web  <>ee  l-ig,  37),  SunKtuiic*  a  hoss  i<  ca^t 
in  the  central  web,  and  tw<i  collar  stuiU  useil.  as  shown  in 
I'tR.  .if.  When  the  coeislriiciiiin  shown  in  Fig.  j6  Is  used,  the 
studs  can  be  placid  clnsc  ti>  ihr  shaft,  allowing  a  clearaitcr  "f 
yi  to  a  inch.  When  the  construction  is  as  «hiiwn  in  I-'iKS 
and  jA' the  clearance  will  U-  much  more. 

The  caps  should  be  figured  as  beams  snpported  at  the  ends  and 
Ibe  load  distributed  over  a  part  of  the  length.  Usinff  the  maxi- 
mum load  for  which  the  bolts  were  designed,  the  bending 
Wi 

moment  will  be  ,  where  iV  a  load  and  I  =  distance  be* 

6 

hctwccn  the  center  lines  of  the  bolls.  In  obtaining  the  nuHUiiU 
of  inertia  of  the  section  "f  the  cap,  the  breadth  to  l>e  used 
shouUI  lie  the  breadth  01  the  cap.  minus  the  breadth  of  the 
hand  bole,  usually  i'/t  inches. 
Tbc  height  of  the  cap  will  be : 


wheie  If  -  the  tsaidmum  load  «pea  tha  cap; 

f  -  the  dlstaace  betwn  the  cemer  Itaea  of  halts! 

Ji  «  die  net  hitadlh  of  cap; 
and       /    such  a  sticsa  tu  will  gh'e  a  factor  of  safely  of  to^  ahiee 
the  caps  may  be  sabiectcd  to  pounding. 


If  the  top  of  the  cap  is  cored  out.  the  formnia 

BIP  -  i*» 


»a 

stionld  he  used  in  getting  the  moment  of  inertia  of  the  aeetion, 


rtc  I" 


where  b  is  ibe  breadth  and  h  is  the  heiglil  of  the  cored  space. 
In  thbi  case  the  cap  will  be  lignred  from  the  foraula: 

Witt 

I   («•) 
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BMCIXe  IKAME. 

Jht  «nsiM  ftnDinc  it  nwdt  of  cut  iron,  cast  tiecl  and 
wrom^  StnL  When  nmle  of  cast  iron,  the  framing  usually 
comistB  of  haQQW  inverted  Y-shapcd  supports  (.see  Fig. 


ric  <i. 


40).  sometimes  called  housings,  carrying  the  guide  »ar> 
face  for  the  slipper.  When  made  of  cast  steel,  they  wumt- 
time>  have  the  lame  shape  as  the  casl-iroa  bousingi,  but  are 
made  in  two  parti  joined  tcf  ether  tiy  «  vertical  flange  (ece 
Fig.  41).  The  other  form  in  which  cast  steel  is  used  for 
engine  framing  is  shown  ia  Fig.  4a.  These  columns  are  very 
often  need  upon  the  front  of  die  engine,  two  to  each  cylinder. 


ria.  I!.  Tta.  4S. 


in  order  that  access  may  be  had  to  the  crank  shaft.  When  a 
cross  head  of  the  type  shown  in  Fig.  20  is  used,  four  of  these 
columns  are  used  lor  each  cylinder,  with  a  narrow  guide  sur- 
face npgo  each  column.  Cylindrical  columns  of  wrought  steel 
are  also  nscd,  as  shown  in  Fig.  4J.  When  tlie  framing  is  of 
wrougfiiit  ateei  it  conrists  of  cylindrical  eolunuis  tied  and 


braced  longitudinally  and  alhuar1«hip  to  make  the  fran>ing 
rigid  (see  Fig.  44). 

The  framing  may  consist  of  housings  on  both  front  and 
bade  of  engine,  of  honsingi  on  ihe  hade  and  colnmns  on  the 
front,  of  cut  atcel  cotams  on  both  front  and  Imck  of  engine, 
or  of  fleet  framing.  When  housings  are  used,  they  slionid  lie 
designed  to  have  sufficient  area  in  the  smallest  section  to 
carry  llu;  maximum  load  ciiininK  upon  (he  piston  rixl,  with  a 


ne.  M. 


stress  of  600  to  1.000  pounds  for  cast  iron,  and  1.000  to  1.500 
pounds  for  cast  steel.  The  shape  of  the  cross  section  of  the 
housings  will  be  dctermmcd  by  the  size  of  the  slipper  gtlide> 
and  the  shape  of  the  flange  at  the  top  necessary  to  accommo- 
date the  number  of  bolts  needed  to  cariy  one-half  of  the  load 
on  the  piston  rod. 

The  coltmnt  can  be  lignred  by  formulB  ai  and  21,  given  for 
piston  rods.  The  character  of  the  load  Is  ahematltig;  so  that 
a  factor  of  safely  of  la  shoaM  be  used.  Since  its  length  will 
he  considerably  greater  than  that  of  the  piston  rod.  and  its 
lo.-»d  only  i>iu--half  of  that,  its  iliamctcr  generally  comes  about 
the  same  as  that  of  Ihe  piston  rod  The  column  is  very  often 
made  hollow,  to  save  weight.  Whenever  it  can  be  arranged, 
cross-ties  are  carried  from  ihr  top  <if  the  housing  to  the  foot 
of  the  columns,  so  as  to  give  the  hou«ing  addition,iI  stifTness 
When  the  framing  is  made  cnliroly  of  Steel  columns  and 
lies  the  stresses  are  determined  by  mesns  of  a  graphical 
analysis. 

Cofmiaiioiu.— The  diameter  of  the  crank  shaft  and  dhimcter 
and  length  of  the  crank  pin  have  already  been  determined. 

D  =  12  inches; 

C      1  J  .5  iticlu'S; 

B  —  14'  f  0.25'  —  14}  imbi->. 

The  crank  shaft  will  be  made  built  up,  in  three  interchange- 
aide  socticms. 

JL  —  o.fi$  X  Ts  -  7.ft  inches  (nse  g  iadM); 
R  <m  e.a&  X  IS  —  3.^  inrhes  (nse  5}  iDches); 
F^o.ss  inches; 
3^7  inches; 
A'  =  13-7$  incbM; 
/.=  !_)  Inches; 
M  ~  \i  .j;s  ini hej; 
N  —  11  tocbes. 

Assume  raifius  of  |ii(cli  diclr  of  oonpUng  bolts  —  is*  X  0.7s 
Assume  «  to  be  & 

Formula  (a  ^'-     K  -    ~  ^  Iw" 

J     6  X  'I 

Let  the  taper  uf  tile  boll  be  I  inch  per  f<Hj|,  »nd  (he  length 
of  l)r<it  =  6!ii  iixhcs,  the  large  end  projecting  ^  mch  beyood 
the  flange. 

Diameter  of  bolt  at  large  end 
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—  •.9j  4-  —  —  a-iaa,  (vw  3I  tadm). 

end  of  «be  t«pw  wiH  be 

6-5 

iMf  ^  -  j.jB 


The  thnaded  put  oa  the  cad  cm  te  made  a!H  inelict 

diameter. 

A  2<4-inch  nut  is  abotiC  4  inches  across  tlie  angles,  so  the 
pitch  circle  of  the  coupling  bolts  must  be  a(  }e^ti  i  inches 
from  the  outside  of  the  shaft;  9  inches  —  (i  imhes  2 
hidiM)  ss  I  inch  cicaruwc  bctvcco  nut  and  ilialt.  This  can 
ie  madt  kia  if  neoesHry.  Tit  rs  &6*s  (fonnnta  43). 
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R  y 


2.89  inchesi 


3*5  j» 

M 

•-S 

Diameter  at  smaller  end  of  taper  ™  3 .  J5  «•  » .  708  inches. 

tt 

The  diameter  of  threaded  part  can  b«  aH  inches.  The  not 
wjli  be  about      iociict  aenM  angict;  tJBas —  (6     t^}  ss 
<k3n  inch  cJeannce  between  imt  and  dtaft  Dianwlcr  ci' 
liaiiBc  as  a(atii5  +  3)  =  33JS  inchet. 

Loadt  Upon  Bearings.~yi*\u<:i  of  /  from  Fig.  31  for  3,000 
I.  H.  P.,  built-up  .'ihaft.  Rive  the  following  loads  upon  the  main 

First  cyUodcr,  forward 
a  1,000 

L  —  X  0.77  X  t,ooo  —  19,000  poBiuis. 

850 

Fint  cTtindrr,  aft 
>i,ooo 

£   X  o.fj  X  «iio«»  "19,000 

S50 


ai,«oo 

i  "         (iioeo  +  o.ii  X  i^eoo)  ■  •7,400 
S50 

Seoimd  eyVadttt  all 

31,000 

i  (1,000  +  o.fti  X  r^floo)  —  3tJ<ao 

TUtti  cytlndcr,  fctnud 
ai.ooo 

L  (3,000  -  0.14  X  irioeo)  -  44^ 

Third  (jHader.  aft 
01,000 

L  "         (»|Ooo  +  o.d(  X  t^ooo)  —  <5>*eo 

Ana  kt  caeb  U||i-p«e«»  bearing 

i«>Do  9s 

~  —  95  aquaie  tocheo,  — "7-93' 

MO  It 
Al«a  for  lecond  cylinder,  fonrard 

•7,400  J 10 

uo  sijii*r«;  inrhes   '~  g,i(r_ 

350  ■• 
Area  for  second  cyliader,  aft 

39,800  145 

~  =  145  square  inches  —  "  la.i' 

Ana  ior  third  cfiuider,  funnHd 
 -ISS-S 


use  9  ioclKs. 


Ana  far  tfafid  cyiiBdB,  aft 

dStOOO  1S7 
 »  187  *qu«««  bchet  — »  ij.sS'J- use  iji  inehee. 

35° 

Fig.  46  for  sitctck  oi  the  tlirec  .sections  of  shafting. 
I  o^^ds  l  or  which  main  bearing  caps  and  bolta  are  to  be 

fieurcd  are : 

19,000  X  •  38*000! 
tioewanlbeaiingi,  |use  4<i0oo  poondi. 

•7.400  X  1 .75  —  47.yooJ 

taAer 

39,l50O  X  i  .75  C>v.;«"i 
bearing.  |um  fS'"^  INMIida> 

46.000  X  1.67  =  76,8ooj 
i  after  bearing, 

6s,*oo  X  1 .4  -  9'.'SO  pouniU. 
Main  bearing  bolls  for  48ilMO-poQiid  load  must  hr  two  of  1}  inches. 
Main  beaiiog  holla  for  7s^eoO'fatiad  load  m«M  be  too  of  j|  incbe*. 
Main  bearing  holla  far  9i^ein«ad  Vaui  moil  he  two  of  3)  inche*. 

D 

Malta  lower  brait  'half-tonnd'*  with  a  tfaicfaMia  of  —  + 

10 

0.25  inA  =  1.9  inches  +  .25  inch  =  145  niehea  (me  ij6 
inchc«).   Bolts  will  clear  shaft  bjr       inciica  to  allow  for  the 
brass  and  the  metal  of  (he  bed. 
OiitaneB  betiiceB  oentcn  of  2] -inch  bolts 

—  li*  +  5*  +  3  75'  ■»  11  7?  inche.1. 
Oillanpe  betwew  ocntaa  of  si-mch  bohs 

>-  ij'  +  5'  +  3.35*     ao.as  inches. 
DlitMMa  hetwaeB  eaten  of  gflacft  bolts 

—  !«•  +  5*  +  3.5*  —  Jo.j  iadtn. 
Fanrihnlee  hi  mala  boaiteg  capa  to  be  •!  1 


Capo  to  he  of  cast  Iic4  and 


to  be 


10 


Cap*  for  high-preamie  and  farward  mcdiom-preeeeic  liratingti 
PMnwrta  (45):   

j48,ooo  X  19-75 

a  -  \  S.3* 

5-5  X  6,000 
Cape  lor  after  metliutn -pressure  and  fnrwanl 
175,000  X  9o.a$ 
H  •   5.47  Indiee. 

8.5  X  6.000 
Cajis  for  after  low-pressure  bearing: 


;9 1,250  X  20.5 


.  I. 


■•5.45  inches. 


10. s  X  6,000 

Ualce  all  of  the  capa  inches  thick  from  the  back  of  the 
wliite  metal,  or  6  inches  thick,  allowmg  for  the  wintc  metal. 

(7o  bt  <onlian«d.) 


of  the  United  States  Uws  ReUtiac  In  1 
Safety  of  Ute  at  Sea. 

President  Roosevelt  has  recently  appointed  a 
for  the  revision  of  laws  relating  to  the  safety  of  ^o  at  tea. 

One  (>f  the  mo5t  important  duties  of  this  commfsslon  lies  f« 
a  c.-ireful  rcvisiiHi  of  the  Uws  which  relate  t  .  c  nvinv  ti'  i\, 
and  inspection  of  sti'am  briilcrs.  The  rults  ,d  iir.Miil  in 
force  are  very  much  out  of  date,  ami  need  thorouKt)  n  vi^i.m 
In  meet  the  r«iuirement5  covering  the  best  materials  and  Im"^! 
jni'thod*  of  modern  practice  in  construction ;  expert  in*|iec1i<jn 
in  materials,  design  and  workmanship;  conformation  of  the 
United  States  rales  with  the  requirements  of  marine  insurance 
companiet:  and  adequate  pnivisioo  for  conditions  on  the 
Great  Lalica  and  Miaiiifippi  Kiver  with  its  trifanlariea. 
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DESCRIPTION  OF  A  UO-TON  FLOATING  CRANE  WITH 
A  TEST  CAPACITY  FOR  LIFTINQ  200  TONS. 

By    II.    rtlUE  KIKPFKL 

Practically  up  lo  the  prcwnt  time,  ■^hcar-lcg  construction 
has  been  exclusively  employed  for  Hoating  cranes,  With  this 
system  the  feel  of  the  forelegs  lie  at  the  pontoon  gunwale 
and  the  load  must  be  passed  between  the  legs,  an  arrangement 
which  has  a  number  of  striking  disadvantages.    In  the  first 


cult,  and  very  often  impossible,  when  the  u»ual  shear-leg 
crane  is  employed.  By  withdrawing  the  turning  point  from 
the  foot  of  the  jib  wc  further  attain  the  advantage  that  the 
legs  do  not  come  into  contact  with  the  vessel's  side.  The 
crane  barge  can  lie  close  alongside  »f  the  ship,  and  the  jib, 
as  far  as  the  screw  apindlcs  permit,  may  be  adjusted  towards 
the  outside. 

From  the  consiriictional  point  of  view  this  type  of  crane 


MISO  Ck\NC  rlACINO  toil  KKS  aBOaKI)  Till  UAriKfAKIA. 


place  the  loads  to  be  handled  must  not  exceed  certain  dimen- 
sions, limited,  of  coiirx-,  by  the  sUiping  |H)>ilion  of  the  fore 
shear-legs.  Srciindly.  the  outreach  <if  the  crane  from  the 
turning  point  of  the  legs  to  the  middle  of  the  hiKik  cannot  be 
used  to  its  full  extent,  for  even  at  a  small  inclination  the  legs 
will  l>e  in  touch  with  the  sific  of  hiKh  ships.  (See  I-'igurc  2). 
Finally,  the  legs  arc  clumsy  and  expensive,  owing  to  their 
length. 

These  drawbacks  arc  entirely  overcome  by  a  new  and  in- 
teresting type  of  floating  crane  built  by  the  Duisburger  Ma- 
chineiibau,  A.  G.,  formerly  Itechcm  &  Keetman,  of  Duisburg, 
Germany.  The  general  appearance  of  this  new  crane  can  best 


ria.  S. — iLLUSTiATiife  ibi  i>kawsaciu  or  a  shuU'Liic  ciakk. 

be  gained  by  a  glance  at  the  illustrations  shown  in  connection 
with  this  article. 

In  this  new  construction  the  turning  points  of  the  jib  are 
kept  so  far  back  from  the  pontoon  ku"m'-'>'c  that  sulTiciciil 
space  is  left  in  front  of  them  for  taking  up  the  materials  lo  be 
handled.  Thus  the  latter  need  no  longer  be  passed  between 
the  crane  legs,  and  may,  therefore,  have  any  dimensions. 
Masts,  stacks,  boilers  and  other  long  and  cumbersome  parts 
of  a  vessel  may  easily  he  fitted  with  the  help  of  a  crane  of 
this  new  construction,  while  this  work  becomes  rather  difh- 


has  the  further  advantage  that  the  whole  jib  can  be  of  lattice 
work,  and  thus  it  i^  of  a  relatively  small  weight.    In  addition 
lo  this,  the  princi(ial  parts  of  the  jib  can,  if  desired,  take  an 
angular  sha|>e  and  need  ni>  longer  lie  led  in  a  straight  line. 
Several  cranes  of  this  t>|K-,  w  ith  a  capacity  of  too  tons,  have 
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been  built  by  the  Duisburger  M,ichiiienbau,  A.  G.,  bul  not  until 
comparatively  recently  did  they  attempt  one  »o  large  as  140 
tons  with  a  tot  of  200  tons.  When  Messrs.  Sw.in.  Hunter, 
Wigham  and  Richardscm  took  ihe  contract  to  build  the  mam- 
moth Ctmarfl  I.iiier  ■■.Ufl((>'«'/umVi,"  they  realized  that  the  lilting 
out  of  the  ship  would  present  some  serious  difficulties,  if  done 
by  old  mi'tbods.  as  Mime  of  the  equipment,  notably  the  boilers, 
was  very  large  and  heavy.  They  therefore  ordered  a  crane 
of  the  new  type  with  a  capacity  of  140  Ions,  which  was  con- 
sidered at  the  time  rather  high,  as  such  a  great  capacity  had 


never  be(or«  been  attempted  when  building  a  AoMing  crBHC; 
.  It  must  be  pointed  out  tbat  a  smwiu  restrktion  »  rcftrd* 
the  strncture  of  tkc  cnac  wac  bapoueA  upon  the  comtrnclwt 
on  aceonnt  of  the  trMge  situated  near  Elswick-on-Tyne.  The 
lower  fleoBe  of  (be  hridge  i»  in  spring  tide  only  about  85  feet 
above  the  surface  of  the  water.  The  crane,  houtvcr,  .vhcn 
erected,  has  a  height  of  131  feet,  and  cunscqnently  it  was  neces- 
sary to  |.r  vice  a  li  Hsring  arrangement,  so  that  the  crane 
co5;l';  r,aLs  iiiKJcriu  ath  this  bridge.  The  jib  is  therefore  swung 
iin  iuid  tw'j  :urc  too:  pointi  and  is  adjusted  by  means  of  two 
spindles  of  Sicnicns-Ntartin  steel.  Water  ballast  serves  as  a 
counter  weight,  the  water  being  placed  in  two  water-tight 
compartments  of  the  pontoon.  The  large  boiler  for  the  en- 
gine also  serves  a>  a  counterweight. 

The:  sqnre  ponloda  has  a  size  of  90  feet  by  77  feet  and  a 
liflicht  of  13  feet  10  indiei.  The  conwn  are  rounded.  Wbc8 
t4»  torn  are  on  board  and  the  lutA  is  euapendcd  at  die  faool^ 


irqo.  The  drums  run  loosely  on  axles  oi  5!^ 
All  apoi'  wheds  are  made  of  the  beet  ateeL 

The  dnutt  for  the  ao-ton  windi  have  the  tame  lenith  and 
are  bidt  ctanilattir  to  dtt  iaite  dnuaa,  bnt  with  a  dimeter  of 
tmlr  a  feet  9  faiehce.  A  cpedal  steam  twfn  en«lM  of  49  horse- 
power serves  for  setting  the  -  t  in  wliirh  in  motion.  This 
winch  has  two  drums,  one  to  take  up  l)ie  lifting  rope  and  the 
other  one  to  take  up  the  traveling  rope,  which  sets  the  trolley, 
running  alons;  th-.*  lower  flange  of  the  upper  part  of  tlie  jib,  ia 
motion. 

The  following  speeds  can  be  obtained: 

In  lifting  a  load  of  140  tooa  at  the  i4lMon  Iwol^  tdxmt  3 
(fci  10  inches  per  mhrate^ 

In  lifting  a  load  of  70  tons  at  the  140- ton  hook,  about  8  feet, 
a  mdiea  per  minute. 

In  lifting  a  load  of  90  ton*  at  the  ao^on  hooh;  about  «$  feat 


the  (Iriift  lb  S  Itict,  the  incliii.ii imi  <:>  ci^iiii'  .nul  tho  height 
from  ttu-  Wtitcr  bv.rface  to  the  uitptr  edge  ot  t'lc  pontoon  about 
10  incll<:^.  T'.vu  lonj^itudinal  anJ  t',vLi  cro-s  part:t;ons  divide 
the  interior  of  the  pontoon  mto  nine  companiucnts.  The 
four  engines  are  placed  in  the  center  room  underneath  the 
crane  struMtve.  Loads  can  b«  transporte<l  on  the  fore  deck 
by  B«am  of  levcral  truck  cars  running  on  rails.  Four 
•tcans  capstam  are  arranged  in  the  oorncr*  of  the  pootoon, 
which  serve  for  hauling  fmrpoie*:  stem  winches  are  also 
provided  for  the  andnn. 

The  crane  it  fitted  whh  three  hooki,  one  eadi  of  140^  ao 
and  5  tons  capacity.  The  gearings  for  the  various  blocks  are 
pUccil  on  deck  underneath  the  crane  structure.  The  large 
winch  fur  the  load  of  140  tons  has  a  double  rope  drum  and  is 
driven  hv  a  steam  twin  engine  of  iao-hor«epowcr  capacity. 
I  liis  tiii^'iiK  also  sets  the  20-ton  witKh  in  motion,  as  well  as 
tile  j|jiii»jle.'>  for  derricking  the  crane  jib.  Bofh  dniRi-  of  th?- 
large  winch  are  built  similarly;  each  one  ha'^  a  dum  Itr  ii"  .( 
feet  3  inches,  a  length  of  g  feet  8  inches  atid    uiadc  of  CMt 


In  liftiiig  a  load  of  lo  tons  at  the  aoion  hoolc,  about -53  feet 
per  minute.  ^  '■ 

Iti  lifting  a  load  of  5  tone  at  the  S-fm  hoiik,*ahDUt3iis  feel 

iKt  minute.  '  "  •• 

The  crab  travels  at  the  rate  of  about  6s  feet  per  minute. 
The  general  design  of  the  100-ton  crane  is  about  the  same 
as  that  of  the  140-ton  structure,  but  the  construction  is  not 
•o  massive  This  design  has  also  but  two  hooks,  a  main  one 
of  100  tons  and  an  aiudliery  one  up  to  ao  tone.  The  iwin 
book  of  the  ioo4on  etane  liaa  a  maxiiiilnn  autnndi  of  dB 
feet  8  indiei,  and  the  ao-toa  book,  one  of  100  feet  With  a 
pontoon  whose  beam  is  66  feet  a  free  space  about  24  feet  6 
inches  remains  on  deck  in  front  of  the  jib,  in  order  to  ship 
the  articles. 

The  crane  is  equipped  widi  u  (wo  cylinder  --i  '  >  i'd  rt  inch 
crane  <  ti;;im-,  fated  at  al>jut  tos  liorsepowtT  1 ':  i--  <  nginc 
drives  the  tour  lifting  gears  and  the  lulling  gear ;  tiut  large 
lifting  gear  is  supplied  with  two  drums,  each  taking  one  fall 
of  the  large  lifting  rope  tbat  carries  the  loo-ton  hook  in  eight 
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sliaDdi;  the  tmaller  houk  uf  20  loiu  i»  suspended  by  four 
(trandt.    Be.sides  these  at  both  sides  of  the  framing,  two 
lifting  grarinKs  are  placed  for  lifting  loads  up  to  iVi  tons. 
The  working  speeds  are  as  follows : 

Lifting  loads  of  100  tons  with  main  book,  about  5  feet  4 
inches  per  minute. 

Lifting  loads  of  40  tons  with  main  book,  about  10  feet  8 
inches  per  minute. 

Lifting  loads  of  30  tons  with  auxiliary  hook,  about  38  feel 
8  inches  per  minute. 

Lifting  loads  of  10  tons  with  auxiliary  hook,  about  55  feet 
6  inches  per  minute. 

Lifting  loads  of  I'A  tons  with  auxiliary  hook,  about  90  feet 
8  inches  per  minute. 

The  luffing  of  the  jib  occupies  about  13  minutes. 

The  luffing  mechanism  operates  as  follows:  At  the  end  of 
the  back  stay  of  the  jib  two  manganese-bronze  nuts  are  in- 


The  pontoon  has  a  length  of  87  feet  6  inches,  a  beam  of  65 
feet  6  inches  and  a  height  of  g  feet  to  inches.  Two  screws 
arc  provided  for  the  propulsion  of  the  crane,  each  being 
turned  by  an  engine  of  60  horsepower.  With  the  above- 
described  pontoon  a  s|>crd  of  j  or  4  knots  can  be  at- 
tained. On  deck  four  spills  with  vertical  drums  arc  fitted, 
which  arc  driven  by  a  special  small  engine.  Opposite  the  jib 
a  water  tank  is  provide^],  taking  130  tons  and  serving  as  a 
counterweight.  For  filling  and  emptying  this  tank  a  steam 
pump  of  I  to  1  cubic  meters  per  ininute  cattacity  is  installed. 
Two  boilers  are  fitted,  each  having  a  length  of  12  feet  10 
inches  and  a  diameter  of  6  feet,  with  a  healing  surface  of 
about  500  Sf^uare  feet.  For  ordinary  work  one  boiler  is  suffi- 
cient ;  the  second  serves  as  a  rescr\'e  and  for  use  in  case  the 
pontoon  has  to  travel  a  long  distance.  Some  cranes  of  similar 
design  have  been  built  and  equipped  with  gas  engines  and  they 
have  given  good  service. 
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serted.  which  swing  around  two  cross  pinions.  The  long 
spindles  arc  screwed  into  these  nuts.  The  screws  are  turned 
with  the  help  of  a  sieam  engine  placed  on  deck  and  corre- 
sponding shafting  equipped  with  bevel  gears.  In  consequence 
the  nuts  al  Ihc  ends  of  the  jib,  mentioned  above,  shift  on  the 
screws,  by  which  means  the  jib  is  drawn  in  or  out.  according 
to  the  turning  direction  of  the  screws. 

The  steel  structure  of  the  crane  is  composed  of  light  but 
strong  lattice  work.  At  the  side  of  the  framing  is  located  the 
driver's  cabin,  from  which  all  movements  are  controlled  and 
in  which  all  necessarv-  hand  wheels,  brake  levers  and  acces- 
sories for  controlling  the  engines  are  placed. 


LAUNCH  OF  THEiNORTHiDAKOTA. 

On  Nov,  10  the  battleship  .Viir//r  Dal-otn.  the  first  of  the 
American  Drfoduoufihts.  was  launcheil  fmin  the  yards  of  the 
I'orc  River  Shipbuilding  Comp.my,  Ouincy,  Mass.  The  cere- 
mony of  christening  the  ship  was  pi-rformed  by  Miss  Mary 
Benton,  of  Fargo,  North  D.ikoia. 

Oinlracis  for  the  two  battleships  North  Dakota  and  Dela- 
tt'uri-.  which  were  authorized  by  the  Naval  Programme  of  1906- 
igo7.  were  awarded  /\ug.  6.  1907.  that  for  the  Sorlh  Dakota 
being  placed  with  the  l-'ore  River  Company  and  that  for  the 
Delaxvare  with  the  Newport  News  Shipbuilding  &  Dry  Dock 
Co.  The  keel  of  the  North  Dakota  was  laid  Dec.  l6k  1907,  the 
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day  on  which  the  Atlantic  fleet  started  on  it»  voyaue  around 
the  wurld.  The  launchiiif;  wa<i,  thercfure,  acc<  >m|>ltshi-<l  in  ten 
and  three-t|uartcr!.  months  or  282  working  days  after  the 
layiiiK  of  the  keel.  Thi>.  as  a  record  for  speed  in  warship 
conMrnrlion,  eguaU,  if  not  snrpasses.  the  records  made  in 
other  couDlrieii.  In  one  nr  two  instances  tirst-class  battleships 
have  liven  launched  in  other  countries  in  slightly  over  eight 
months  I  tit  their  lUTcentage  completion  at  the  time  of  launch- 
ing was  not  as  great  as  in  the  case  of  the  Xi'rih  Dakota. 
When  the  ^orlh  Dakota  was  launched  she  was  60  percent 


completed ;  and.  in  addition,  much  uf  the  vcMel's  auxiliary 
machinery,  tittings  and  cqnipment  are  already  finished  and 
ready  for  installation,  including  the  live  turrets  for  the  main 
hailery.  According  tr>  the  terms  of  the  contract  the  ship  ts  to 
lie  completed  July  18.  1910. 

The  ,Vf>r(A  Dakota  is  519  feel  long  over  all  atKl  510  feet  long 
on  the  walerline.  She  has  a  iH-ani  of  85  feel  2%  inches,  and  a 
draft  at  <iisplaeen)ent  of  jo.oon  Ions  uf  j6  feet  to  incheit.  At 
her  full-load  displacement  of  1.27s  tons  her  draft  is  27  feel  i 
inches.    Curtis  turbines  of  a  total  estimated  horsepower  of 
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23,000  arc  to  drive  the  ship  at  a  »p«ed  of  31  knots,  steam  being 
furnished  by  twelve  i^hcock  &  VS'ilcox  watrrlube  boilers,  ar- 
ranged  for  burning  oil  in  addition  to  coal.  The  contract  price 
of  the  hull  and  machinery  was  $4,477,000  (^9^0,000). 

The  armament  of  the  Xorlh  Dakota  consists  of  ten  i2-inch 
breechluadinj;  rifles  mounted  in  pairs  in  revolving  turrets  on 
the  center  line  of  the  ihip.  The  arrangement  of  the  turrets 
is  such  lhai  all  nf  the  12-iiich  Runs  can  be  fired  on  either 
hro.id-si<lc,  four  of  ihcm  ahead  and  four  of  them  astern.  To 
.make  this  possible,  two  of  the  turrets  are  so  located  that  their 
guns  can  be  tired  over  the  adjacent  turret.  In  addition  lo  the 
main  battery  there  is  a  secondary  battery  of  fourteen  5-inch 
rapid-fire  guns  for  repelling  torpedo-boat  attack.  Ten  of 
the^e  Kuns  are  mounted  on  the  gun  deck,  five  on  each  side, 
the  other  four  being  mounted  in  sponson*  on  the  gun  deck  at 
the  bow  and  stern. 

The  remaining  armament  consists  of  four  3-pourHler  rapid- 
fire  gims,  four  i -pounder  semi-automatic  guns,  two  3-inch 
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figld  pieces,  two  machine  guns  of  .30  caliber,  and  two  31-inch 
subinerged  torpedo  tubes. 

'Hie  Malerlinc  armor  belt  is  11  inches  thick  and  8  feet  wide, 
extondfiig  6  feel  9  inches  below  the  full-load  watcrline.  Above 
this  thorc  is  a  belt  10  inches  thick,  7  feel  3  inche«  wide,  .ind 
above  this.  r.Ylcnding  to  the  main  deck,  the  ship  is  protected 
by  3-inch  armor.  1  he  upper  plate  is  to  feet  above  the 
norntal  watcrline  and  8  feet  or  more  above  the  deep-load 
waterline.  The  Ij-inch  turrets  arc  prolccteU  by  i2-inch  and 
finch  armor. 

The  Dclaxvarc.  which  is  being  built  by  the  Newport  News 
ShipViuilding  &  Dry-Uock  Company,  is  a  sinter  ship  of  the 
\orllt  Daltola,  but  she  will  be  driven  by  two  sets  of  triple- 
expansion  reciprocating  engines.  Therefore,  when  tM>lh  ships 
have  been  placed  in  commission  another  splendid  opportunity 
^ill  bt,  (jivcn  to  test  the  relative  merits  of  the  old-style  re- 
aprtKating  engine  and  the  leading  American  type  of  marine 
Steam  turbine.  It  is  expected  that  the  Di-lau-arf  will  be 
launched  sometime  in  February.    Both  ships  are  to  be  fitted 


with  the  latest  fire-control  system,  necessitating  range-tinding 
positions  on  top  of  two  lattice-work  towers.  This  type  of 
tower  was  recently  tested  <in  the  monitor  Florida,  by  placing 
it  under  a  fire  of  6-inch  shells  in  order  to  demonstrate  its 
stability  under  attack.  

SERVICE  TEST  OF  THE  STEAMSHIP  HARVARD* 

■  V   PBor.   C.    If.    rKABODV,   W.   t.  I.U.A1tO  AMD  II.   A.  EVnrTT. 

The  attention  of  members  is  particularly  called  to  the  fact 
that  this  test  was  run  under  the  conditions  obtaining  in  actual 
serk'ice,  no  attempt  having  been  made  to  approximate  the  ideal 
conditions  existing  on  the  usual  trial-trip  nins.  The  engine 
lest  began  at  9  P.  M.,  when  the  engine  had  reached  full  power, 
and  was  stopped  at  3  A.  M.  as  we  approached  Nantucket 
Shoals.  The  last  reading  was  taken  at  2.55,  when  the  first 
h.ilf -speed  liell  sounded,  and  the  curves  exterpolaicd  to  3 
o'clock.  The  lioiler  test  was  begun  at  7.10  P.  M.,  and  con- 
tinued until  7  o'clock  the  next  morning,  the  curves  being  cx- 
terpolatcd  to  make  12  hours. 

Pressures  were  read,  as  far  as  possible,  on  the  engine-room 
gages,  which  were  tested  for  the  occasion  by  the  Crosti)-  Steam 
Gauge  &  Valve  Company.  Where  engine-room  gages  were  not 
Mailable,  Institute  gages,  tested  at  our  own  laboratories,  were 
used! 

The  horsepower  was  determined  t>y  means  of  the  IJenny  & 
John-son  tor.sion  meter,  belonging  10  the  IJepariment  of  N'aval 
.Vrchitecture  at  the  Institute  of  Technology.  The  inductors 
were  so  set  as  to  give  a  clear  length  of  shaft  between  indiK- 
tnrs  of  6j.o6  feet  on  center  shaft,  47.52  feet  starboard  and 
4').Jl  feet  port,  which  gave  readings  of  approximately  95.  75 
and  70,  respectively,  at  full  power.  Inductors  were  set  on  all 
three  shafts,  but  during  the  teVt  the  port  reconlcr  faile<l  lo 
work  at  the  end  of  two  hours,  due  to  a  rupture  of  the  con- 
nn-lions.  From  the  few  readings  thus  obtained,  and  from 
readings  taken  on  a  preliminary  run,  when  it  did  work  satis- 
factorily, it  appears  that  the  torque  readings  on  this  shaft 
were  93  percent  of  those  on  the  starboard,  and  in  computing 
the  horsepower  this  figure  has  been  taken.  This,  of  course, 
throws  some  little  uncertainty  into  the  calculation,  but  there 
is  every  reason  to  believe  that  the  assumption  is  very  nearly 
correct  It  would  take  practically  3  percent  error  on  this  ijiafi 
10  aflfect  the  total  horsepower  by  so  much  as  i  percent.  The 
torsion  meter  can  be  read  only  to  single  units,  so  that  this  of 
itself  means  an  uncertainty  in  the  last  digit,  which  corresponds 
to  an  accuracy  of  about  i'4  percent.  When,  however,  the 
readings  are  plotted  at  len-minute  intervals,  as  is  here  done, 
and  the  results  faired,  the  probable  error  is  likely  to  be  much 
less. 

In  computing  the  horsepower  1..S06  based  on  a  torsiniial 
modulus  of  elasticity  of  ii,()ao,noo  was  used  for  the  constant 

A'  in  the  formula  H  f.  =:   ,  on  which  d  =  the 

CL 

diameter  of  the  shaft  in  itK-hes  (8  iiKhes),  r  —  torsion  meter 
reading,  R=  revolutions  per  minute,  C  -  inductor  constant 
(12.5),  /-  =  length  of  shaft  in  feet  between  induetrits.  The 
shaft  was  not  twisted  to  determine  the  exact  coti(<t}nl,  Vj" 
since  il.fKX).ooo  is  the  mean  of  a  large  number  of  tests  it  can- 
not be  far  from  right.  We  lliid  ti.ooo.noo  and  12,000,000  lo 
be  praclically  the  minimum  and  inaxinuiin  values,  showing  a 
variation  of  about  3  percent  only  in  extreme  cases.  That  the 
actual  modulus  of  the  Harvard's  shaft  should  vary  from  the 
mean  value  by  more  than  i  '/J  percent  is  extremely  improbable. 
All  in  all.  taking  into  account  the  utKcrtainty  of  the  port 
shaft,  there  is  every  reason  to  believe  that  the  horsepower  is 
suhicct  to  an  error  less  than  that  of  the  ordinary  »team  engine 
indicator. 

*  K«ad  beforr  the  Soeiel;r  of  Nsnl  Archlttvli  Ulil  Marine  En|[in«rt, 
New  VorV,  No*.  W),  ISOI. 
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The  water  consumption  was  nK'asured  by  a  6-inch  Hersey     as  this  st«am  did  not  come  from  the  auxiliary  line.  The  curve 


hot-water  meter,  luaned  by  the  Hersey  Manufacturing  Com- 
pany, of  South  Boston,  It  was  installed  in  the  suction  line 
between  the  hot  wrll  and  the  fei-d  pump,  and  gave  exceedingly 
satisfactory  results.   This  meter  was  previously  calibrated  by 


of  auxiliary  steam  consumption  shows  the  total  from  these 
Iwo  orifices. 

The  probable  error  in  determining  the  auxiliary  steam  is 
small.    The  gage  pressures  were  read  to  the  nearest  pound 


(he  Hersey  Company,  and  indicated  an  under-ruh  of  1  percent     every  ten  minutes,  and  the  average  must  be  very  nearly  right. 
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under  the  conditions  of  the  test.  The  curve  of  meter  read- 
ings was  plotted  without  this  correction,  so  that  1  percent 
should  be  added  to  any  ordinate  .of  that  curve  to  gel  the 
correct  reading. 

Steam  for  all  the  auxiliaries  excepting  the  blowers  came 
through  the  starboard  pipe  only,  in  which  a  thin  plate  having 
a  2!.j-inch  orifice  was  inserted.  The  valve  on  the  port  line  was 
tightly  closed,  and  the  by-pass  around  the  reducing  valve  on 


.'\n  error  of  I  pound  in  this  average  would  mean  about  a 
percent  error  in  the  total  auxiliary  slt-am,  but  even  if  the 
error  here  were  four  times  as  grcit  it  would  be  of  small 
moment,  for  (he  auxiliary  steam  is  only  about  J3'/i  percent  of 
the  total. 

The  coal  was  dclermincd  by  counting  the  buckets  dumped 
on  the  floor.  A  curve  was  plotted  showing  the  number  of 
buckets  at  ten-minute  intert-als.    Every  hour  the  amount  of 
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the  auxiliary  line  opened  so  that  all  the  reduction  in  pres- 
sure was  due  ti>  the  orif»ce.  The  reduced  pressures  were 
read  on  the  auxiliary  steam  gage  on  the  engine-room  gage 
board,  and  the  flow  of  steam  computed  from  coefTicients  de- 
termined by  experiments  made  at  our  engineering  laboratories. 
An  independent  orifice  was  necessary  for  the  blower  engines. 


unburned  fuel  on  the  floor  was  estimated,  the  corresponding 
points  plotted,  and  the  coal-consumption  curves  drawn  through 
ihem.  The  average  net  weight  of  coal  was  506  pounds  per 
bucket.  Such  a  method  as  this  for  coal  determination  is  open 
to  question,  but  is  perhaps  the  best  that  can  be  adopted  on  a 
short  sea  run.  Even  had  the  coal  been  weighed,  the  different 
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condition  of  the  fires  at  Mart  and  finish  might  have  hecn  con- 
siderable in  so  short  a  run.  There  is  every  reason  to  believe 
that  any  determination  for  so  short  a  run  would  be  some- 
what too  small.  Our  figures  seem  to  show  80  tons  for  twelve 
hours,  equal  to  100  tons  for  tiftccn  hours,  the  running  time 
from  dock  to  dock,  and  this  figure  checks  remarkably  well 
with  the  amount  of  coal  actually  plarrd  on  buanl,  an  average 
being  ijikcn  over  a  large  number  of  trips. 

'Ilie  quality  of  steam  was  determined  by  the  throttling 
calorimeter,  the  sample  being  t.iken  from  a  lee  011  the  lop  of 
the  steam  main,  inserted  for  this  purpose  where  the  pipe  was 
tapped  for  the  gage  connection. 

The  engine  test  data  was  plotted.  I'or  the  soke  of 
simplicity  only  those  observations  appear  in  the  plot  which 
vary  from  the  curve  by  an  amount  greater  than  the  possible 


Total  grate  aira   7jA  U].  ft. 

Total  heating  surface   19,570  sq.  ft. 

Kalju  heating  to  gratr  area   j8.6 

Tntiil  riial  firr<i  in  11  hours   itq.iii  lbs. 

Total  water  fefl  in  i>  hours  1,041,710  Iba. 

Equivalent  evaporation  from  aitd  at  311*  per  lb. 

ufioal   1 1. 2 

ConI  iier  w).  ft.  grate  

RF-SriTS  OF  KNCINF.  TrST. 

Type  of  engine  ,   Parson*  turla'ne. 

Duruliim  of  leM   6  hours, 

High-prrmure  g»ge   >}4.4  'he. 

I,ow-pres8urr  gage,  average  S.  &  P   lbs. 


DKINC   UUKW    AHP  M«|lt  fTMICAK  Or   THI  BAHVAIP, 


accuracy  of  observation.  The  cUisc  similarity  of  the  curves 
and  the  small  number  i>f  |Kiiiits  through  which  the  curves  do 
not  pas*,  is  a  strong  cherk  on  the  accuracy  of  the  observations. 

The  following  i.ibles  give  the  summary  of  the  results  and 
the  principal  dimensions  of  the  vessel. 

IHMENSIONS. 

I.rngth  hetwren  j>erpen«lirulars   386  ft.  6  in. 

Bn-ailth  of  hull  mnlrlcd   50  ft.  6  in. 

Rrrndth  nwr  guaitLi.-   *.?  ft- 

Depth  nxihlrd   ft. 

Draft  normal   16  ft. 

Draft  at  trial  (mean  New  York  to  Boston)   16  ft.  1  in. 

RF.St  l.TS  OF  llnlI.F.I  TF-ST. 

Date  of  test  June  1$,  l<>oH- 

Uuraliim  of  lest   ii  hours. 

Itnik-r  pressure  average  gage   137.R  Dis. 

(Quality  of  steam  

lianimeter  

Tcmperalurc  of  fer<l  water   *03-5  ''■ 

Drfat  at  blowers  (llowtlcn)   1.71  in. 

Numl>er  of  bailerj  (single-ended  Scotch)   1  j 


Vacuum  (average  S.  it  P.)   »7-4»  in- 

Temimralunr  of  injection  water   6^.5*  K. 

Tem|)cr»lua-  of  discharge  water   107"  K. 

TiHi|x>riilurr  of  hot  well   i  io.8"  F. 

Tii.il  w.ilcr  per  hour  during  test   176,010 

Maximum  rrvolulinns  p.  468,  r.  471,  s. 

Minimum  revolutions  p.  433,  c.  444,  s, 

Awrafjp  revolutions  <6  houn)   455 

Maumum  shaft  horxe-powrr   11,076 

.Minimum  shaft  horse-power   9i5'$ 

A\Tragc  shaft  horw-power  (6  hours)   10,405 

Steam  for  auxili.iri<-s  |Hr  h>>ur   }z>j8o  lis. 

Steam  {4%  priniing)  |ier  »hafl  hor»e-|>ower  per 

hour,  all  purjioses   16.9  lbs. 

Steam  (4%  priming)  per  shaft  hone-powvr  (ler 

hour,  lurbinea only   14.76  lbs 

B.  T.  U.  (icr  shaft  h<inie-powrr  per  minute   365  .q 

Coal  ]»T  shaft  horse-[iow»-r  (ax-erage  of  6  hfs.)..  1.5  lbs. 


■171. 
♦4I. 


A  new  society,  known  ihc  Institute  of  Metals,  recently 
held  it>  tir.Nt  meeting  at  Hirmingham.  litis  si^iriety  has  been 
formed  for  the  »p«cial  investigation  of  non-ferrous  metals 
and  alloys. 
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OmoIIih  VI.  Akolwl  at  I  uci  far  IntaniMSoalpMdoii 

The  technologic  branch  oi  the  United  State*  G«<:il<iK>fal 
Survey,  under  the  direction  of  Mr.  J.  A.  Holme»,  h»s  rwpnily 
completed  an  elaborate  series  of  tests  on  the  relative  value 
of  fSMlinc  and  alcohol  a»  prodttcen  of  potwer.  The  tcfUt 
over  ayooo  in  number,  probably  rcprcfeni  the  moat  complete 
and  exact  inveirigatlon  of  the  kind  tliat  haa  been  made  m  any 
country,  and  inetudet  ■much  original  research  work.  Thete 
tests  were  conducted  at  the  fuel  testing  plant  of  the  Geological 
Survey  at  Norfolk,  V'a.,  under  the  general  charge  of  Prof, 
R.  H.  Fcrnald  and  the  personal  supervision  of  Mr.  R.  M- 
StronR,  and  show  the  following  result*  in  re^iard  to  the  ci>ni- 
i;v;r;;tr.  !-■  tMii.  -.ii;iiti:in  :i  '/J  degrees  specific  xravily 
line  and  commercial  completely  denatured  alcohol  per  unit  of 
power. 

Corretpondingly  well  dc^igneil  alcohol  and  gasoliin'  engines, 
when  runniilig  tmder  the  most  advantageous  conditions  t<  r 
each,  will  comwHC  e^iuil  voitutca  of  the  fnel  for  which  they 
are  dcaigncd  TWa  itatemcnt  is  based  on  the  results  of  im|y 
tests  made  imder  tiie  moat  favorahie  practical  cenditioni  that 
could  he  lAtained  for  the  sue  and  type  of  engine*  and  fnel 
used,  .^n  average  of  the  minimum  fuel  constnnption  values 
thus  obtained  give$  a  like  fignrc  of  eighl-tenlhs  (.8)  of  .1  pint 
per  hour  per  l>rake  horse|Kjwcr  fnr  ha  i  Hue  and  akohol. 

Coniiderins  thai  the  heal  value  oi  a  gallon  of  the  denatured 
alcohol  is  only  a  little  over  si.x-tcnths  (.6)  that  of  a  gallon  of 
the  gasoline,  this  result  of  equal  fuel  consumption  by  volume 
for  gasoline  and  alcohol  engines  probably  represents  the  best 
comparative  value  that  can  be  obtained  for  alcohol  at  the 
present  time,  as  is  also  indicated  by  Continental  practice. 
Though  the  possibility  of  obtaining  this  condition  in  practice 
here  has  been  thoroughly  dentonstrated  at  the  Government 
FtteNTestinc  Plant,  it  yet  remains  with  the  engine  manwfac- 
tnrcn  lo  make  the  "equal  fuel  consumption  by  volume"  a 
commercial  basis  of  comparison. 

The  gasoline  engines  that  were  nsed  in  these  tests  are  rep- 
rr>i  iii.iii  .  ■  of  the  standard  .Xmerican  stationary  engine  types, 
ratiiii;  :u  10  to  15  horsepower,  at  speeds  of  from  J3O  to  .too 
r< •  I  iit> T  :■  |i.  r  minute,  while  the  alcohol  engines  were  of 
similar  cotistruction  and  identical  in  size  with  the  gasoline 
engines. 

The  air  was  not  preheated  for  the  above  tests  on  alcohgl 
and  gasoline,  and  the  engines  were  ctiuipped  with  the  ordinary 
types  of  constant-level,  suction-lift  and  constant-lcvcl-pressnrc 
spray  carburetors.  Many  sipceial  tctta  with  air  preheated  to 
various  tcnqieratures  up  to  ago  degrees  F,  and  tc«u  with 
■pecial  earimretors.  were  made,  but  no  benelidal  effects  tt ace> 
able  to  better  carburation  ware  found  twhen  the  engines  were 
handled  under  the  special  test  conditfona,  including  constant 
speed  and  best  load. 

The  commercial  completely  denatured  alcohol  referred  to  is 
too  parts  cihyl  al.  ImI.  plus  10  parts!  methyl  alcohi>l.  plus  one- 
half  of  one  part  benzol,  and  corresponds  very  closely  to  94 
percent  by  volume.  OT  91  perccflt  by  Weight,  ethyl  alcohol 
(grain  alcohol). 

No  tletrimenlal  effects  on  the  cylituli-r  walls  and  valves  of 
the  engines  were  found  from  the  nse  of  the  above  denatured 
alcohol. 

The  lowest  constmption  values  were  obtained  with  the 
highest  compreisicm  that  it  was  found  practical  to  use:  which 
compresHoa  for  the  denatnied  alcohol  ranged  from  150  to 
iflo  pounds  per  sqtnu'e  iitch  above  atmosphere, 

Eighty  percent  alcohol  (alcohol  and  water)  for  use  in 
engines  of  the  present  ly|us  would  have  to  sell  for  at  lea»t 
15  percent  less  per  gallon  !'.:  11  tli  ^  ii.iiiir  .c'enhi'l,  in  order 
to  compete  with  it.  The  mijuuiuiu  n  1  iini).tir>ii  sahits  in 
gallons  per  hour  per  brake-horsepower  foi  So  pi  1  iil  alcohut 
i»  approximately  ty.j  percent  greater  than  for  the  denatured 


alcohol  used  or  for  gasoline.  A  series  of  tcts  inn  ie  with  alcohol 
of  various  percentages  by  voliune,  ranging  from  percent  to 
.W  percent,  showed  that  the  minimum  consumption  values  in 
gallons  per  hour  per  brake-horsepower  increased  a  little  mure 
rapidly  than  the  alcohol  decreased  in  percentage  of  pure  alco- 
hol. That  is,  the  thermal  efficiency  decreased  with  the  de- 
crease in  percentage  of  pare  aleoboL  This  decrease  in  thermal 
eSeiency.  or  increase  in  consumption,  referred  to  pure  akohol, 
is.  however,  comparatively  slight,  from  too  percent  akohot 
down  to  about  80  percent  alcohol.  Within  these  limits  it 
may  be  neglected  in  making  the  calculations  necessary  to  com- 
pare the  minimum  consumption  vahies  for  Data  with  different 

perceniagcs  of  alcohol. 

The  nearer  the  alcohol  is  to  pure,  the  K'n  a-.t  r  the  maximum 
hor.sepowcr  of  the  engine  The  percent  reduction  in  maximum 
horsepower  for  80  percent  alcohol,  as  compared  with  that  for 
denatured  alcohol  used,  was  less  than  I  percent,  but  the  start- 
jug  and  regulating  difliculties  are  appreciably  increased. 

With  suitable  compression,  mixtures  of  gasoltite  and  alcohol 
vapors  (double  carburetors)  gave  thcnnal  effietcndea  ranging 
between  that  for  gasoline  (maximum  percent)  and  ttiat 
for  alcohol  (maximum  34.6  percent),  but  in  no  case  were 
they  higher  than  that  fnr  alcoboL  The  above  thermal  cfficiot- 
cles  arc  calculated  from  the  brake-hornepower  and  the  low 
caloritic  i  f  ihe  ftud,  which  for  the  ga- .  hnc  wa-  kj.kxj 

British  thermal  units  per  pouttd  and  for  the  dcnatur<  d  alt  r.hnl 
was  10,500  British  thermal  units  per  poimd. 

.As  has  been  previously  publisheil.  alcohol  can  be  used  with 
irii>re  or  less  satisfaction  in  stationary  iind  marine  gasoline 
engines,  and  these  gasoline  engines  will  use  from  one  and 
one-half  lo  twice  a*  much  alcohol  as  gasoline  when  operating 
under  the  same  condtiioiis.  The  possibilities,  however,  of 
altering  the  ordinary  gasoliiK  enfine  aa  i«|ulred  to  bbt^  (he 
best  economics  with  alcohol  are  veiy  Hmlted;  fnr  the  amount 
that  the  compresdiim  can  be  raised  wNhoitt  entirely  redeUgning 
the  cylinder  head  and  valve  arrangement  is  ordinarily  not 
sufficient,  nor  arc  the  gasoline  engines  ustially  built  heavy 
enough  Ki  staml  the  maximum  explosive  pressures,  -.sliii ):  iftcn 
reach  fmo  ai:d  7C0  (munds  per  square  inch.  With  the  ;;>ctca»e 
in  weight  lor  the  same  si?ed  engine,  designed  to  u.sc  alcohol 
instead  of  gasoline,  comes  an  increase  in  maximum  horse- 
power a  little  over  .^^  prr^ -nt.  so  that  it*  weight  per  horse- 
power need  not  t>c  greater  than  thai  of  Ihe  gasoline  engine, 
and  probaMy  will  be  less. 


THE  INFLUF.NCH  OF  MIDSHIP-SECTION  SHAPE  UI»ON 
THE  RESISTANCE  OF  SHIPS.* 

nV  D     W.    TAVl.O,     KAVAI.   COM  ST  IC  t' CTON,    V.   »^  V. 

The  (pie>'tion  of  ttu  iiiilucnce  of  the  shape  of  the  midship 
section  of  a  \c»sel  U)K>n  its  resistance  is  one  concerning  which 
the  opinions  of  naval  architects  differ  a  good  deal.  The  object 
of  this  paper  is  to  lay  Ix'fore  the  society  information  throtP^ 
ing  some  light  upon  the  question,  obtained  from  experiments 
ai  the  United  States  Model  Basin  during  the  past  year.  It 
should  be  pointed  ont  in  advance  and  carefully  borne  fat  mind 
that,  though  the  actual  area  of  the  midship  section  in  a  given 
ease  may  have  large  influence  upon  resistance,  this  is  a  lub- 
jcct  not  taken  up  in  the  present  paper,  which  deals  only  Willi 
the  effect  of  the  shape  of  the  area,  not  the  area  itself, 

The  questi<m  of  shapi  '  I  -  iMi"  ■-  ■  Im  )  was  investigated 
by  means  of  five  t>pe5  ot  liii<.>.  all  iiic  product  of  Draftsman- 
in  Charge  W  T.  I'owell  Forty  model*  were  tried  in  all,  their 
•lal;i  beinx  n'wxn  in  Tables  I  and  Tl. 

l  ablr  1  refers  to  the  twenty  models  which  had  a  cylindrical 
or  prismatic  or  longitudinal  coefficient  (/)  of  .j6,  being  thus 
rather  line-ended  models.    Table  II  refers  to  the  twenty 

'  Hcn.t  Ut  i.„e  tht      irty  ..r  Naval  Arcbheds  and  Hariat  gagiaeccSk 

V'oik,  .N'oremlici  IV,  IVOS. 
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TABLE  t 

Il.lLl    uf     -ni.ir-K      if      111  I..<l4;illlilin.ll  l.T.'llilll 

cftbcnl  cttwunaiu.    Maua  iaimcTjol  Icnsth  <  •( 


i-^fi  f'lr  niii^hip  wi  Inn  cn 
mi-Mr.,  JO  iXI  !,i-t  Wilrt-linr 
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Riodcii  wliidi  had  a  kjngitudinal  coefficient  of  M,  I 
fidl-eiidcd  modelf.  Tlie  ratio  of  beam  to  draft  for  all  moddt 


It  will  be  rtwerired  iluu  the  slcnderncss  of  these  nmlels,  if 
I  najr  agply  tfaia  c2ipreMiaii,  ie  characterized  by  what  I  call 


D 


"Diaplacement  Length  Coeflicicnt,"  or 


-,  where  D 


ii  diaplaceinciit  in  latt  water  in  t4N»  and  L  i«  tength  on  water 
line  in  feet.  This  oocAcient  is  also  the  disittecement  in  tana 


T.^BLK  n 

l>4bt  *d  imxlrli  u4    &Jf  l<if>|ttl*luiAi  tttclUtiat  used   far  nudjihm.4rL ti< «i  t-tr- 

fficicDt  cmtnnaiM.   Man  uniBcnod  lcii(tli  of  all  wtMt,  lO.M  inL  W»ur- 
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•All  naodcU  ustidaaamkML 

beam  and  draft  tlie  same  percentage.  The  same  parent  lines 

wrf  I'lif  lai'li  !oi!pituilir..iI  ci nfficir-tit 

'Mil-  s;<nalinn^  in  lullmii^  were  obiaiiictl  by  shifting  the 
>cfti<m-s  forc-arul-ah.  j  ^hovvs  the  two  ciirvts  of  scc- 

liottal  area  used  for  the  li'iigitiidinal  c<ieft":ciiiil>.  (1 )  and  .68. 
They  both,  in  this  case,  refer  to  a  4fr(  fiHii  vi^mI  ni  y,f/>2 
toils  displacement.  For  idoilieal  diN()l;u'('iiu'nts  as  in  Fig.  a, 
the  actual  midship-section  area  i<ir  the  (i8  oeflicient  is  lets 
than  that  for  the  .56  OMAcicut,  but  live  midship  sections 
ihemscivca  are  similar.  The  SM»lar  area  corrcspandmg  to 
the  j6B  cocScknt  was  obtained  ligr  reduction  of  dimcnaianB 


na.  i.- 


of  a  vessel  upon  the  lines  of  the  nKnIel  ;ind  ton  liel  lung. 
It  is  a  ccinveniinl  eiK-flkieiit  in  iim'  whiti  denliiiK  v.t\\\  (|ln•^- 
lions  of  sfiei'd. 

There  were  fiM-  si  ;>;ir:\U'  niid~ln]i  ■.t  cni  m  ^  i  iritii  inii  ^  1  111  > 
used;  namely,  7.        j,  :  <)  .iiiil  1  i,  i-'K-fln  u'lit  mmiI 

wilh  the  two  longituiimal  t-»Lfiii.-ieiili  and  with  four  di-<iilaie- 
ments  or  four  displacement  length  coeftii-ii-nts  Kig.  i  shows 
the  five  types  of  lines  for  five  vessels  400  feel  long  and  of 
7J6ta  Umt  displacement,  the  ionghudinal  cocfiicient  of  each 
being  .9S.  Ottoge  of  dii^tlacement  for  fixed  hxigitudiiial  and 

diai«h|g  both 


HiaiMtrocndii  caametean.  taaenvMHAh  eaBmciiHT  M. 


from  the  larger  area  re<)uirc"I  liy  the  ,56  eiH-flieient.  The 
mclhiid  iif  p.T>vitip  irimi  one  fiirni  In  inmllier  i>  indieali'd  in 
llii-  ■'t'urc,  Thn^  ;it  -liiiinn  ilii'  :m;i  t r(|iiit i<l  for  ihc  <iK 
iiKiTuient  so'-el  :v  ;S_>  fiil     This  .'iri-.i      5."<2  -:-  <jS~ 

iir  S'X'  'h<'  iiiiilNhi)!  area  of  the  (iS  imftu  itiu  mss,!,  which 
is  CJ87  square  feet.  The  niid.>hip  area  of  the  .56  coeHicicnt 
vessel  is  i.igS  square  feet :  .590  of  this  707  square  feet,  which 
is  found  at  station  30.  hence  the  section  at  on  the  .66  ship 
is  the  section  at  jo'on  the  .56  ship  reduced  in  stzc  from  jOf 
aipiare  feet  to  sSa  square  feet,  both  beam  and  draft  behig  f»- 
itoocd  in  the  aamc  proportko. 
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Taldag  up  now  the  relaiive  renstuiceit  these  may  be  con- 
aidcnd  under  two  iicad*;  maely.  frieliaml  reii^niice  and 
retidinnr  reilslMcc,  tbe  tatter  being  moftly  wave  malinv. 
The  irictfcwnt  rcaiatMee  it  ■eewmwl  to  depend  only  upon  the 
wetted  snrfacc  The  wetted  »ttrface  is  very  conveniently  cx- 


■nd  the  fuU-ended  ships.   Above  this  coefficient  the  .wetted 
corfaees-  arc  sligfatljr  Ivu  for  the  BiK-cnded  i 
this  cDcffcient  tfaey  are  liilittbr  less  for  the  : 

Candng  now  to  tlM  qnaMiai  of  residuary  rMiatancc^  FS|s. 
5  and  6  give  forty  curvet  of  residuary  resistance  ohtahied 


I 


no,  (.— CD«vn  or  ncrioicAL  aua«  or  lOO-nioT,  '.M't-rvit  vium.  rot  lusi.ii>  oiaal  cotrricuMTa  .SS  ««•  .flS. 


pressed  by  a  funoula  in  a  paper  by  mt  to  he  found  in  Volume 
1  (tSTO)  of  tht  iran!iaction&  of  the  ^ixrii-ty;  namely,  S  —  C 
V  DL  where  5  is  the  wetted  surface  in  square  feet,  C  is  the 
cueHicient,  D  is  the  displacement  in  tocn  in  silt  water,  and  L 
is' tbe  mean  imntersed  length  in  feet 

Figttrcs  3  and  4  give  curves  of  wetted  surface  coefficient 
deduced  from  calculations  for  tlie  forty  iwidels  and  phMted 
upon  midshipHection  xncAcient  jn.wch  case.  Fig.  .3  refers 
to  the  longitudinal  ooeHdent  o<  ^  and  Tig;  4  to  fhe  kMgi- 
tndinal  coeflkient  of  The-fouf  enms  <rf  eadi  figure 
refer  to  separate  valuet  of  displacement  length  coeffidest  as 
indicated. 

It  In  st-tn  tlijit.  bruaiJly  siwakiiig,  tlicrc  U  in  ta.  Ii  i  .i^i  .1 
miiiiiiiiini  \vi-tlt.il  Mirfai-f  wliirh  iK-cnrs  fur  iiiidshii>--.ii-tiiin 
Co<-flirif:it   a   litllr  .-iluive   .(JO  ill  llif  cas<-  of   the  line  iiuicd 

moiUU,  .'iiiil  .'I  liiili-  l>elow  .90  in  the  case  of  the  full-ended 


IM.  S. — cuivu  ur  iitriu>'»u»Ai.i  cucrricuik  LoxciTtnniiAL 


and*  tot  imWitp  SkUvu  CMaidaai 
tt«.  4. — evivai  or*  watna-soarMS  laiwiii  11111*  uuMiTVKaM. 

models.  Very  fine  midship  section  and  very  full  midship  sec- 
tion both  involve  an  increase  of  wetted  ftuface,  but  since,  in 
practice,  midihip-sectiMi  coeSdents  greater  than  unity  are  not 
used,  die  practical  conclusion  to  he  4ntm  tnm  Figs.  3  and  4 
is  that  for  midahip-section  eoefficienis  bclwcdi.JBs  and  1M 
there  is  litlU-  \  .iri.-tt  Inn  of  wetted  surfad^  doe.  tQ  the  midship- 
section  <-o«  fTu  ii  nt  .nlonc.  For  vrry  fine  midship  sectSons,  as  .7 
for  cxanii>!i-.  tlun-  an  rii^prixiaMc-  iiRrca^c  in  vviMlcil  siir- 
facf  ami  a  rurn  ir-ilniK  iiuna'c  in  fric'i'iiial  rc^i-lancc.  nl- 
iliiiiis;!!  tills  liKToasc  i'  ivii  -iricniv  In  iias~ini;.  it  may  lie 
remarked  that  a  comparison  of  Fig*,  .)  and  4  will  yhmy  that 
for  midship-M'ction  cocfikient  about  .84  the  absolute  wetted 
surfaces  arc  almost  identical  both  .for  the  fine-ended  ships 


from  the  forty  models  tried.  These  curves  are  plotted  not  on 
actual  Qieed  or  In  terms  of  actual  rcsiitaneer  hat  upoh  the 
V 

tpced-lengih  ratio  and  with  rcslttaaee  eatprested.jB 

pounds  per  ton.  This  mesne  that  they  arc  ^plicabte,  regard- 
Ifss  of  aiae;  '  It  win  be  seen  that,  broadly  speaking,  within 
the  limits  of  praetkahle  speed,  the  leaiduaiy  resistance  b 
less  the  greater  the  mtdthip-seelioa  oocScient. 

For  Fig.  6  OmsiMdinal  cneMtekiH  .(SB)  the  residuary  re- 
sistatKC  is  less  at  all  tpcedtk  with  afanott  no  cweptiMi.  For 
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the  enr\eN  I'ifi  5  I  loncitndinal  cocfikient  .$6k  at  ^pfcds 
hel'iw  the  speed  luigth  ratio  of  fri>ni  l.t  to  1.2  the  large  mid- 
-■Im)  s  iMi'':i  e  niHcicnts  have  the  advantage.  .Miove  this  point 
ill  Via  5  the  re.sults  arc  s.iinewliat  coti fused,  hut,  »<  a  Reneral 
thitiR.  the  finer  the  midship-*eilion  eoefficieiit  the  Ic  s  llir  re- 
sistance   It  should  be  borne  in  miitd,  however,  that  these 
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higher  tpttfi*  are  beyond  the  speeds  obtained  in  practice  by 
veHdt  of  this  type.  For  such  bigli  speeds  the  kwgkiidinal 
cocffideat  of  4S(i  is  too  snutl  and,  while  48  is  rather  high,  h 
is  chMcr  to  the  heat  coefficient  than  jft,  It  wiH  he  fond,  §er 
instance,  that  at  highest  speeds  the  resialOMCS  for  the 
same  \  allies  of  displacement  length  cocflfeiciit  arc  less  is  Fig. 
6  than  in  Tig.  5. 

Figs.  3,  4,  5  ;ii  <l  <i  «i!ti  •.t)faralr  elitni-iits  nf  re•^i•.lallfe. 
As  expressing  iiKirc  iK'fiiiilily  lonorilr  rfsulf-,  ciirics  of  tdtal 
effective  horNO  jiower  as  f>umiHiil  frmn  ilu'  rxpi  rinuins.  for 
a  large  ves«cl  of  .56  lonKiludmal  crienicieni  and  fur  a  snuU 
vend  of  .68  longitudinal  coifficicnt  were  plotted.  Five  COrves 
corresponding  to  the  five  midsbi|>-seclion  coeflkienia  were 
made  in  each  ctyse,  and  it  is  seen  that  here^  took  the  large 
coefficients  have  a  little  the  best  of  it. 

A  natnral  tendency  la  to  associate  fineness  with  speed  and 
to  suppose  that  a  fine  midship  seclka  b  favoraUe  to  speed. 
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The  results  of  eiqwrimcnts  with  the  forty  models  laid  before 
yon  ia  this  paper  show  that,  as  regards  these  models,  finenesa 
of  midaliip  section  is  by  no  means  favorable  to  speed,  and 
fnmisfa  a  ptcsumption  that,  for  vessels  generally  of  oidsnuy 
types,  it  is  not  favorable  to  speed.  Of  course  it  cannot  be 
clainH-<I  that  (he  forty  moilcis  trie<l  cover  the  whole  possible 
tirlil.  Fur  inslaiK-e.  I  hope  1i>  have  an  opportunity  to  make  >.fmic 
f.x[n  rinu  III >  on  lhi!<  subject  ulurr.  ins;>ail  of  v.-itmhk  holh 
l>i  am  and  draft  to  ofiiaiii  vari:ilp.n  of  nii'Kliiii  Mo  tion  co 
cIliCKnt,  draft  is  varied  ami  iRam  :ii't  i'hann;i-il.  It  Minis  rea- 
sonable to  conirlude.  however,  that  the  shape  of  the  midship 
section  has  a  comparatively  minor  influence  npoa  tlie  speed, 
and  that  the  midship-section  coefliei^nl  may  range  from  .85 
to  I,  with  very  little  effect  upon  speed,  and  may  be  rnsdc  as 
low  as  ,90  without  a  naterial  increase  in  resistanec; 

A  reosomble  explanation  of  the  rcMHs  I  have  laid  before 
yon  may.  I  tUnlb  be  deduced  from  an  inspectkm  of  Fig.  i. 
It  is  seen  that  Halt  Sat  midship  sections  are  aiaochtfed  nvilb  the 
large  dhnensioas.  This  Is  Ptcesaari^  the  aue  when  we  scpa* 


rate  the  question  of  middrip4eclk»  coefficient  f  rosn  the  qaca- 
tioB  of  middiip^cction  area.  If  area  is  constant,  smaller 
ooeSeiciits  must  mean  larger  dimensions.  For  instance,  keep- 
hig  the  area  of  midship  section  constant  for  the  vciscis  of 

Fig.  I  and  passing  from  the  extreme  midship-section  COCtt* 
ciciil  of  :  I  ti.  r  wi  inori-asf  the  draft  from  it),?  to  ij.a  feet 
and  the  ln.ini  fiom  5(14!  fcvt  to  7073  feet.  Increased  beam  and 
draft  mean  increased  disturbance  of  at  Icait  a  portion  of  tfac 
water  through  which  a  ship  passe*. 

'ITie  resulLs  of  the  special  series  of  ex|H'riinents  on  this 
subject  arc  in  full  accord  with  our  general  experience  at  the 
Model  Basin.  Among  the  very  large  number  of  nwdel  experi- 
menta  we  faave  made,  we  have  had  no  results  indicating  any 
material  inlhienee  of  shape  of  midship  section  upon  resistance. 
For  vessels  of  extreme  types  and  extraordinary  speeds  there 
may  be  great  virtue  in  some  special  form  of  mhlship  section- 
yet  to  be  discovered— but  our  general  model-basin  experience 
and  the  special  experiments  described  above  appear  to  warrant 
the  conclusion  that  Un  -.(  -.mK  i  I  usual  types  and  of  speeds 
in  knots  n<i  unatir  than  t«ii  L  the  sipiare  root  of  the  length 
in  feet,  the  na\al  arihiticl  may  vary  wicK-ly  midship-5cctii>n 
fullness  without  material  beneficial  ur  prejudicial  effect  upon 
ipccda   


sreAMSHiP  emuNEERiNa  ecwomies. 

*v  *  MMXitB  aaauHas. 
In  these  days  of  fierce  and.  in  many  caae^  fodiib  com- 
pel it  ion,  no  occupation  feels  the  effect  of  this  stress  more 

than  the  jihipping  industry,  especially  »» 't  applies  to  our  sea- 
Ixiiiu-  fiii^ht-iarr.iivi  lr;i>!<  It  thin  (ore  iK-hooves  all  those 
intert-stvil  m  th.  o.unnrv  s  vvi  lian  .  .'irid  particularly  I h<3s.e  con- 
cerned ill  the  sl,i|i],)„>;  trailf,  I"  put  fi>rward  cvcty  effott  to 
keep  working  costs  down  to  a  iiiiiiinium. 

'r.ikiiig,  for  example,  the  case  of  a  steamer  after  it  has 
left  the  home  port,  the  .shii>o»ncr  or  his  representatives  prac- 
tically lose  all  control  over  the  vessel,  and  must  of  necessity- 
leave  it  entirety  in  the  hatids  of  the  sh^'s  crew,  from  the 
captain  downwards.  While  admitting  that  the  eapuin  of  a 
ship  can  save  a  good  deal  of  money  to  bis  owners  by  taking 
the  shortest  and  safest  course  between  two  ports,  and  also 
by  seeing  to  it  that  he  gets  as  quick  a  discharge  for  Us  Cargo 
as  (mvstlile  when  in  port,  it  must  aUo  he  allawed  that  a  good 
deal  i>f  the  ison  imical  runntnn  .if  a  ship  depends  u(Min  the 
care  and  tllunncy  with  «hiih  th(  cntim-erinK  staff  of  the 
boat  carry  nut  tlmr  dinii-s  h  may,  thinti  re,  be  worth  while 
going  over  a  few  of  the  |Miints  in  which  cmiiiu  1  rini;  ccnni  mics 
may  be  made  in  marine  practice. 

Economies  in  the  steamship,  as  in  other  brarihis  of  engi- 
neering operaiiotis.  hv^in  with  the  boiler  ptam,  .iikI  unless  this 
part  of  the  ship  has  ihe  utmost  care  of  the  staff  a  great  lUal 
of  expensive  steamnig  will  be  the  resuh.  In  the  lirst  place, 
the  boilers  ought  to  be  kept  as  free  from  scale  and  din  as  ' 
possible.  This  can  be  done  effectually  and  well  by  periodkally 
cleaning  tbcm  externally  and  internally,  and  by'tfae  use  of  an 
evaporator  for  treating  the  make-tip  water  required  for  ths 
(wtilirs  The  ns.  of  a  feed-water  healer  would  also  be  of 
^.TL-a;  ailvaiiia).'!-  in  tending  to  cause  ihe  water  to  deposit  any 
fiircit£n  marn  in  the  heater  wbeie  it  can  Ll-  easilv  l.!i.«n  off 
instead  of  letting  it  get  into  the  boiler,  where  a  i  ■  impliL-atcd 
cleaning  process  is  necessary.  .\  1.  criam  kii'il  of  1  Ilu  ii  iil  boiler 
compound  is  also  very  useful  in  removing  s,  from  boiler 
surfaces  and  in  the  prevention  of  corrosion  As.  however, 
ibe  writer  holds  no  brief  from  the  maker-  f  ih-.-  compound 
its  name  need  not  be  stated,  ahhough  ).  h  <^  used  it  with 
advantage  in  a  ntuaber  of  boilers  where  scale  and  corrodon 
were  very  trauUesome.  Another  simple  and  cfTcciive  method 
of  preventing  corrosion  is  to  apply  a  wash  of  Portland  ccmeiM 
to  the  bailer  plates.  This  prevents  any  acid  compoond  fai  the 
f Md  wgter  from  altaefcmg  the  iron  of  the  plates. 


Digitized  by  Google 


UaaatMM,  iga& 


1 

International  Karin*  totft>»«rinrf  5^9 


A  nviat  in  eaal  eomtmtidam  an  be  luadt  t|y  the  um  o<  a 
wperheater.  It  is  wdl  knowa  that  a  Ming  np  ts  lo  percent 
can  be  effected  l>)r  tU*  oneaju.  and  in  tlie  writei^i  opinion 

nothing  much  can  be  gained  by  asing  steam  in  a  reciprocating 
engine  at  a  higher  temperature  than  450  degrees.  By  placing 
the  superheater  at  the  root  of  the  fur.iul  .hk!  aKovving  the 
escaping  gases  from  the  boiler  to  pai.s  round  a  ■.ulficicndy 
large  saving  is  the  result  to  warrant  the  capital  <:xpcniJiture  on 
the  superheater  to  be  made.  It  should  hardly  be  .vr  rth  men- 
tioning, except  for  the  lamentable  failures  snnuiiiTit>  f mud 
on  board  ship,  that  all  boiler  connectiom  should  be  kept  iu  m 
good  eooditloa  as  paaailil<v  eipceially  Ibe  litow-dawn  and 
scum  cocks. 

The  fire  thoiitd  1>e  very  csrefnNy  attended  to.  One  of  the 
chief  points  of  snpenriaion  alKmld  be  lo  nnke  rare,  that  the 
firemaa  tniicfl  aa  ihort  «  tine  as  poHiUe  in  deaninf  Jires. 
He  alwald  alao  Itc  jnttcneled  to  ket^  aa  even  and  aodet atdy 
thick  a  fire  at  poMlble.  In  a  natural  draft  stokehold,  for 
example,  fire*  from  4  inches  to  4l/i  inches  are  usually  the  best 
practice.  It  is  a  common  occurrence  for  firemen  to  fill  up  their 
fires  as  much  as  they  w'-.'A  (lold,  in  order  to  enable  them  to 
gel  a  longer  idle  spell,  euo  i'.  i*  cjilremcly  diflkult  to  get  tliib 
class  of  man  lo  dcsi>t  I'n  in  -.his  bad  habit.  Probably,  how- 
ever, a  little  encouragement  in  the  form  of  a  l>onus  given  to 
the  men  who  keep  the  best  fires  will  go  a  long  way  towards 
leading  to  more  economical  coal  consumption.  The  firemen 
should  also  be  ray  carefully  taught  the  use  of  the  dampers,  lo 
allow  the  proper  amoont  of  air  to  pass  into  the  furnace^  in- 
creasing the  perceninge  of  carbon  dioaride  n  dM  furnace 
cases.  AsiunJng  that  the  boikra  were  in  the  first  place  well 
des^nsed,  the  effiriency  maintrined  in  the  itohehoid  of  a  ibip 
would  be  very  high  if  the  foregoing  points  were  careful^ 
aiiended  to. 

We  noiv  Ciitnc  ti/  ;hr  .-urLshli  T.f.tmi  L,{  the  engine  room,  the 
first  point  i.f  iutvrt  -!  hriiiR  t';'.c  main  engines.  The  piston, 
packing  rings  arnl  s.U'.'  s  .-.f  thiso  engines  ought  to  be  main- 
tained in  as  good  a  condition  as  pos5iMe  .A  very  fruitful 
source  of  trouble  and  expense  is  f.  lunl  in  ;J|<-  heating  of  the 
l>earings  on  the  crank  pins  and  alio  in  the  main  bearings,  thus 
causing  a  stoppage  or  slowing  down  of  the  engines.  This 
trouble  conM  be  almost  entirety  obviated,  assuming  that  the 
bcarittgs  bad  been  designed  with  liberal  bearing  surface, 
cither  by  a  more  careful  regulation  of  the  oil  supply  or  by  the 
provision  in  the  bearings  of  properly  constructed  oil  channels. 
In  the  writer's  experience  with  two  sets  of  quadruple  expan- 
sion engines  of  very  laricc  hor»epower,  a  great  deal  of  tronble 
and  stoppage  was  caused  on  the  first  voy-ige  by  the  heating  of 
the  crank  pin  bearings,  notwitb.standing  the  fact  that  the 
iiii;iiK^  ',M  ri  liuilr  by  n  firm  of  high-class  (■iii;ino  ImiljIi  t';  Oti 
arnv.il  at  ihc  honit  port  all  of  the  bearings  were  tiikor  .15  art 
and  tlniriHij;hly  cxaminctJ  The  ■.'.bitt-  metal  was  fi  uml  I'l  In- 
of  giMKl  qualily,  and  oil  channels  were  provided  in  tbc  twraring 
metal.  It  was,  however,  considered  that  these  oil  channels 
were  not  all  that  could  be  desired,  and  they  were  further 
altered  by  being  cut,  as  shown  in  the  sketch,  the  channels 
being  made  H  inch  deep  by  yi  inch  broad,  and  well  ronnded  at 
the  edges.  TUs  was  done  lo  both  the  crown  and  bottom 
bruses.  and,  apparently,  this  cured  the  trouble,  bccattse  the 
bcartniis  woriced  perfectly  eoo)  on  the  itext  trip. 

In  ni.at  !:k  work  the  oiling  system  as  arranged  for  the  ntuat 
recipri  i:.Ttinp  engine  5s  far  from  being  perfect.  In  most  eases 
it  consists  simply  of  a  box  filled  with  oil  fitti  I  t  i  i  .u  li  bi  .~>r- 
inB.  the  lubricating  action  being  dependent  on  the  ca;Ml!i.iry 
effect  provided  by  the  siphon  A  much  better  arrangement 
w«m1d  be  lo  have  the  nil  tank  plim  l  ;ibi  v<-  tbc  t»n»  t?r;^t'tiK  in 
if'.f  i  riK^ne  room,  and  fastened  to  •[!!  Imlkhi-ai! :  i';r-  In  nrin^s 
would  then  be  fed  with  oil  at  a  pressure  eorfcspomiing  to  the 
height  between  the  tauK  and  the  engine  bearings.  'Vht  crank 
pits  of  the  different  engines  could  be  semi-enclosed,  which 
would  prevent  teas  of  oil,  and  made  watertight  in  order  to 


prevent  the  bilge  water  from  mixing  with  the  oil;  such  oil 
and  water  as  collected  in  tbe  crank  pits  conU  be  led  by  pipes 
mtn  a  tank  made  hi  the  farm  of  n  oombincd  coolfaig  tatdc  and 
lUtcr,  phecd  hi  Hne  sane  poaitimi  as  the  engine  room  baQast 

tanV.  This  tank  couM  be  fitted  with  two  Ane  gause  screens,  of 

ilifftTcrt  mebh.  tn  i.aleh  any  imimritir*  in  the  oil,  and  the 
lubricant  cuuld  (In  11  puniiin'.  tlin  ii^;!!  t  .^■o  or  three  coils  of 
tubes  on  its  way  b.i  V  Ok-  s-  ir.iKi  t.iiik  .it  the  top  of  the 
engine  room    A  i>f  tbc  l ireul.nnit;  uattp  for  the  eon- 

denser  coulil  bi  ii^Lil  (or  the  llLlrl•l^^o  'if  <:<i.ibng  tilt  oil,  and 
the  cost  would  not  be  much  greater  than  that  of  the  systems  in 
vogue  at  the  present  time.  In  any  case,  it  would  more  than 
rtgty  itself  for  any  extra  outlay  in  the  smoother  runnint;  of 
the  engfaie  and  decreased  number  of  hot  bearings  Our 
greaaer  wouU  be  able  to  look  after  a  larger  amount  oi  the 
plants  as  be  would  have  litde  or  nothing  to  do  tmdi  the  ex- 


smca  snowiira  ALTCMTioir  or  on.  ciMitaiiii  vt  ctMm-m  ciAiXMes^ 

Ctiitiof.  (if  ^,\.diV'H:(;  i';.'  ii/iU  III  br^;i  .shi|i-  ^."irryiiip  more 
than  uiie  K''''!'-!  '  1>''  »;ileh  .1  >.ivir.|,!  li  .1  j^rcascr's  wages 
Wi  .illil  be  l'.  i-,::'.il  p.  .s-.;;!le. 

Another  source  oi  c-cuiioiii)  would  be  found  in  the  use  of 
metallic  packing  on  the  piston  rods  of  all  the  engines,  as  this 
class  of  packing  requires  very  little  lubrication  and  adjusts 
itself  very  readily  to  the  working  position  of  the  piston  rod. 
In  the  writer's  experience  the  rod  has  been  out  of  line  to  the 
eiUent  ol  3/16  ineli,  and  yet  the  packing  hat  worked  perfectly 
lattsf actorily.  Moreover,  the  up-fceep  of  Ms  type  of  packing 
is  very  small.  The  writer  has  kmnm  it  to  ran  for  four  years 
without  being  looked  at,  and  at  <hn  end  of  that  tkae  Ae  only 
refitting  necessary  was  that  one  of  the  rings  had  to  be  re< 
filled  with  wliite  r  .etal  .^fter  an  experience  of  ten  years 
with  this  packing  Ihc  writer  ni.iv  say  that  he  has  not  once  had 
to  stop  an  engine  owing  to  ironbb-  the  ii.-i.kinn  .-ifter  it 

bad  been  properly  fitted  and  adju^tid  It  ni.iy  pn^^ibly  Uak 
.1  Iil'le  for  a  day  or  two  after  bemt:  iiUed  Ui  the  ^;!:ind  until 
it  becomes  bedded  on  the  rod,  but  aiicr  this  it  wilt  remain 
perfectly  dry. 

In  large  vessels  thcanxniar>'  plant  forms  a  very  considerable 
part  of  the  total  horsepower  of  the  ship  and  requires  a  con- 
siderable amount  of  attention  in  up-keep.  In.  the  case  of  re- 
dprocatuig  engines,  where  tbe  air  and  cireiriatmg  pumps  are 
driven  from  the  internicdiate  pressure  engines,  this  is  found  10 
be  a  most  economical  arrangement,  but  in  the  case  of  large 
ships  the  circulating  pump  Is  osnally  driven  by  an  independent 
engine.   A  mtich  better  method  of  driving  this  would  be  by 

intiin^  III'  .1-1  i  lietrie  riii  lor,  .ir.d  ub'.Te  'bf  '-i'^v;  i>uiiip<  ;ire 
K^river,  i>>  .T  '■■-■p.ii atf  eii^Miic  a  ttuitur  «oi:le!  be  .in  .Klv^ni 
tage  in  place  of  the  -ti  am  engine.  Deik  i"'"i|i--  ■■■<"^  sni^iller 
auxiliary  apparatus  should  also  be  run  ckciiicaliy.  and  this 
could  be  easily  and  cheaply  arranged,  as  most  of  the  modem 
ships  have  an  electric  plant  on  board  for  lighting.  This  plant 
could  be  tiH-rrased  in  sire  for  comparatively  small  capital 
cost  lo  enable  it  to  take  the  load  of  these  extra  motors.  la 
most  ships  the  dcctrical  gencrattag  plant  has  to  run  for  24 
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tiijiir>  i-itr  day,  with  often  i:.  uutput  of  nol  more  ibsu  ;u 
ptrcciu  tin;  full  l'i<i»]  <>:  iIk  "iu.hinc.  By  having  the  pump 
load  in  addition  i  >  ihc        I  <'.;>>  load,  the  output  of 

tifc  machine  cotikl  be  iiicn-ascd  tu  »utticttiittg  tike  its  fall  load, 
whkli  iKiutd.  inerNM  lite  riTicieticy  of  the  macliiiie  and  reduce, 
the  runiiiiiK  costs  veiy  considerably..  Moreover,  u  a  atand-^y 
Ml  is  vsiuUy  twovided  this  conld  lie  run  for  peak  loads  in  llic 
evening  aad  tida  would  not  only  increase  tlie  ccomny  of  the 
cnBHie  room  in  tteem  consumption,  oil,  repairs  and  altendaiw^ 
but  space  and  weight  wotild  abo  be  reduced,  giving  S  greater 
margin  for  the  carrying  capacity  of  the  ship. 
It  wUI  now  be  inieRMing  to  consider  the  deck  plant,  ndi 


which  have  taken  up  the  electrical  sjstci:i  n:  lUiving,  and 
which  run  continuoui>ly  day  and  night  wiliiotH  any  trouble. 
One  has  only  to  look  at  the  proRrt  si  which  is  t>ein([  made 
every  day  in  the  electric  driving  of  fans  and  pumps  in  large 
collieries  throughout  the  country  to  understand  kow  reliable 
the  electric  plant  haa  became,  inasmuch  as  many  hwM|reds 
of  tttea  are  dependent  iipon  fhe  nnintcrmpied  operation  of 
tkese  etseatial  parte  of  a  adne  equipment  JdiaiiHfacnref s* ' 
representatives  do  not  push  this  part  of  the  field  lor  electric 
plant  as  keenly  »i  they  might  do,  and  a  go'xl  deal  of  work  is 
waitiug  for  the  tlruit  who  can  iucce^sfully  take  up  the  work 
of  eqnippinc  our  nieratntiie  marine 
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as  the  capstan,  steering  engine  atid  engines  In  'the  cas«  of 
winches  driven  l-y  stcjiu.  There  is,  first  of  all,  the  long  length 
of  steam  pipes  wliith  have  to  be  carried  from  niu-  end  of  the 
ship  to  the  other,  with  valves  scattered  here  and  there,  and 
the  consequent  loss  due  to  condenwition  and  radiation  of  hrat- 
In  ailili'.ii  n  t..  ilu^  there  i»  the  leaky  joint,  which  is  almost 
inseparable  from  this  class  of  work  and  which  deteriorates 
the  wood  planks  composing  the  decks  very  rapidly.  .'Sgain,  the 
uaccoMOmic  winch  engine  itself  very  frequently  has  its  cylinder 
4)ttile  tmcovered  with  the  exception  of  a  coat  of  paint,  It 
nsnalV  boasts  of  a  leaky  stop  vahe  and  slide  valves;  there  is 
general  heavy  weir  aad  tear  on  the  brasses  of  Ibis  very  useful 
but  nwooocfflica]  raadtine,  and  lastly,  but  by  no  means  least 
there  is  Ike  kideons  noise  made  by  its  gearing.  By  having 
tbese  madunea  driven  by  electric  motors,  no  unsightly  and 
leaky  stearopipes  would  be  seen,  wear  simI  tear  wmitd  he 
in.iti  riiiily  reduced,  and  noise,  with  its  consequent  niisuii  l.  r 
•sUiKliiigs  between  the  men  in  the  hold  and  those  on  deck, 
would  be  aboli^ll<^^  :i;:d  also  the  ^aving  in  Steam  would  be 
very  large.  Supijosing.  however,  that  a  motor  drive  cannot 
be  applied  to  a  ship  which  has  a  steam  winch,  it  should  at  Icist 
be  arranged  so  that  the  exhaust  steam  of  the  winch  engine 
WOldd  be  tttiUacd  to  heat  the  feed  water  of  the  main  boilers 
kjr  means  of  an  exhaust  feed  heater.  Tke  steering  engine 
wotttd  be  replaced  bgr  a  motor  working  witk  a  rcductian  gear, 
and  Ike  capMan  could  be  dealt  with  in  precisely  tke  same  way 
Whoi  aah  expelters  are  tiot  insulted  a  tnotor  could  be  in 
atalted  for  botating  op  fke  ask' from  tiie  sloiiekoMs. 

In  a  number  of  tKe  modern  liners  some  of  the  impTnv<>Tnents 
suggested  above  have,  of  course,  been  adopted,  but  the 
majority  of  ships  still  have  a  long  way  to  go  in  adopting  more 
economical  method*  of  driving  their  auxiliary  plant*  Prob- 
ably this  conservatism  is  largely  due  to  the  fact  that  the  con- 
^iiliiiit;  ingineers  of  these  ship*  have  h.id  little  or  ii"  experi- 
ence  with  electrical  machinery  and  are  afraid  to  recommend 
its  use  in  vessels  under  their  supervision.  The  idea  seems  to 
have  become  fi.xed  in  their  minds  that  electric  motors  are  not 
so  reliable  as  a  steam  plant,  but  this  feeling  ought  to  be  driven 
from  their  minds  by  inviting  them  to  investigate  for  them- 
selves the  amoani  of  eleclrkally-drivcn  anxiliary  apparatus 
wkidi  is  wed  «  all  onr  lug*  deetriie.  fanenting  atations 
^eaugkoat  Ik*  cooniry.  Moreover,  ft  dnild  ke  leasenibeted 
tjiat  tkcre  are  numkerlesa  large  manaf«cturia(  tndastries. 


FURTHER  E.XPERIMENTS  UPON  LONQITUDINAL  DIS« 

TRiBi  HON  f)F  nispi.\cr,MnNT  and  its 

LH  LCI  LPO.N  RliSISTANCE  * 
•  r  rtnruwii  h»>»t  c.  i/iMit. 

In  a  paper  read  before  the  society  last  year  the  rcsplts  of 
some  cx[KTunentS  upon  lesistance  as  affected  by  distribution 
of  displacement  were  given  for  one  form  of  .73  block  co- 
eScicnt  Since  tkat  time  snnilar  experiments  kave  been  car- 
ried out  upon  tke  same  general  lines,, for  finer  and  fuUer 
forms,  tke  particulars  of  wkicK  including  those  of  tost  yeav< 
(F^),  are  given  below  . 

  l*\(tTirf|,\lCi  Of  MoriKLS 
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Tke  curves  of  sectional  arcas^are  skown  in  Fig.  i.  In  eack 
case  the  r  same  general  Idea  kaa  been  followed,  viz.,  the  di- 
mensions, displacement  and  coclhcicnts  have  been  kept  con- 
stant for  each  scries  and  the  distribution  of  displacement 
inodil"ied  by  altering  the  curve  of  >=ji;ti  ir  al  areas.  In  the 
models  where  a  parallel  middle  body  was  used,  this  was  held 
rigidly  fur  the  *li»taiicc  shown  on  the  curve  of  sectional  areas, 
and  was  thi-ief.irc  "actual  parallel  middle  body"  and  not 
"virtual  middle  hodj."  I'he  general  shape  of  the  sections  was 
.-dso  kept  constant.  The  various  ntodek  were  tried  at  three 
different  drafts  and  some  at  ditferenl  iijiH',  1  ut  thoSC  for  the 
maximum  tSraft  only  are  given,  as  the  resistance  curves  for' 
the  oiker  drafts  'follow  the  same  general  form. 

The  fine  bow  and  stern  acoompanied  fay  parallel  nriddlc 
body  are  marked  iB  and  iS,  and  the  fuller  bow  and  stem 
with  no  middle  body,  or,  in  the  case  of  the  fullest  type,  a 
reduced  middle  body  2B.3S.  Cbmbitiations  of  the  two,  such 
as  the  line  Ihiw  with  the  full  stern,  are  distingiilslu.!  I1.  liu 
letters  iKa.S.  In  each  case  four  tiii,xlcU  were  made  repre- 
senting all  the  ixmbitiatkins  possible  witk  Ike  given  curves 
i>f  sectional  areas 

*  Hcaii  befo(«  th*  Sudcty  ol  Navtl  .Xirkiucit  and  Mcrine  iuifiaedi,^ 
Mew  Veik,  Mavnfecr  »,  ISOa 
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Dnliag  in  the  lirtt  place  with  the  fiiUcM  form  F8,  It  win 
be  nolieed  that  Acre  is  not  miuh  aeope  for  veiy  crctt  vft* 
riatka  h>  fom  owing  to  tlw  ahortnces  of  ends.  In  the 
UHxIcIs  tried,  the  difference  between  the  two  extreme  forms 
h  repraiented  by  an  increase  of  lo  percent  in  length  of 
middle  bodjr.  The  oirvea  of  residuary  resistance  per  toa  of 
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diaplaccincnt  arc  shown  in  Fig.  }  for  the  various  combina- 
tions of  bows  and  sterns,  and  the  comparative  results  in  the 
followiar  taUe: 

COMFAtATIVK  BBBDOiUtY  KESBTAWCR 
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Thi-  lunii  with  ihc  lino  iiids  ami  lonj-fr  middle  body  is  de- 
cidedly the  worst,  while  that  with  the  ^.hortcr  middle  body 
and  fuller  ends  is  the  bcsL  iietwecn  the  combinations  of  ends 
there  is  little  to  clUKMe.  The  results  for  this  form  are  there- 
fore the  oppoaile  to  those  obtained  for  the  finer  forms,  but 
the  explanathm  of  tUs  is  probably  as  followi.  Owing  to  the 
shortness  of  the  cods  it  is  possible  to  obtain  only  a  very  short 
length  of  line  at  the  extreme  end,  which  can  be  rednoed  in 
fullness.  This  reduction  must  be  immediately  foUowcd  by  an 
increase  and,  consequently,  a  rather  abrupt  shoulder  where 
the  Uncs  run  mto  the  middle  body.  In  fact,  hi  the  form  whh 
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dM  finer  ends,  ^  length  could  be  reduced  about  a  percent  at 
each  end  by  "snubUnK*  widi  little  or  no  effect  upon  the  re- 
sistance  ft  will  also  be  netioed  that  although  the  anxle  of 

entrance  at  the  extreme  end  is  much  less  in  the  fnnii  with 
the  fine  ends,  the  real  mean  angle  of  emrance  over,  say,  one- 
half  '  f  the  fi>rr  or  after  body,  is  actually  less  in  the  form 

with  the  fuller  ends. 

Reference  to  the  svavc  priilil<"v  for  the  ilitTerent  tnrms  shows 
what  happens  at  the  ends,  and  explains  .xmie  of  the  difference 
between  the  resistance  cur\-es  for  iB.lS  and  aB.aS.  At  al- 
most any  speed  there  is  a  marked  secondary  bow  wave  In  the 
forms  with  the  fine  ends,  at  the  point  where  the  fore  body 
beguu  to  run  into  the  middle  body.  The  two  forms  of  stem 


Shaw  somewhat  the  same  effect,  a  marked  hollow  occurring 
in  the  fine  stem  type,  ia  about  the  same  relative  positmn  from 
the  stem. 

Referring  now  to  the  finer  form  F6,  the  curves  of  secthmal 

areas  marked  iFl.iS  and  jB.aS  represent  the  various  modifi* 

t.iti  iiis  ir,  the  rlitfcrcnt  mudeN;  the  form  with  the  fine  end 
ha\inK  -'u  percent,  and  that  with  the  fiil'i  ends  no  middle  body. 
The  curves  of  residuary  roistanee  are  shuwn  in  Fig.  S,  and 
the  comparative  results  in  the  follow  ing  table : 


CONtPARATlVE  RESIDUARY  RESISTANCSS. 
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In  this  ease  the  form  with  the  full  bow  shows  a  marked 
inferiority  to  that  with  the  fine  bow.  within  the  range  of 

speed  Niiitahle  f'lr  this  form.  .Xt  higher  speed-length  ratios 
the  smnewhat  ea-ier  fi>rm  re[>re^ellIell  hy  2H.2S  seems  to 
show  up  a  little  better  than  the  one  with  the  liner  bow.  The 
fuller  and  easier  altcr-lKidy  aKo  seems  better  than  the  finer 
form.  On  the  same  basis  of  curve  of  sectional  areas  in  the 
above  series,  two  more  models  were  made,  but  of  K'eater 
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heam.  Xo.  3  had  exactly  the  same  curve  of  sectional  areas 
as  No,  I,  the  beam  only  changed.  In  Xo.  3  the  same  heam 
was  taken  as  No.  2,  but  the  area  of  the  midship  section  was 
increased  to  compensate  for  the  rednction  of  displacement,  due 
to  cutting  away  the  form  between  sections  3  and  5  (Fig,  1). 
Nos.  I  and  2  have  therefore  the  .tame  prismatic,  but  different 
Uodc  coefficients,  while  Nos.  2  and  3  have  the  same  Mock  but 
difcrcnt  prismatic  coefficients.  The  Ihies  at  the  extreme  ends 
in  all  cases  arc  the  same. 

TABLE  OP  PAJtTICtnJUIS. 
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The  ciwves  of  residuary  resistance  are  shown  m  Rig.  4,  and 
Hk  comparative  results  in  the  ftrfbwmg  table; 

OOMPAKATIVB  MBIDtTARr  RSSiSTANCBS, 
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up  to  a  speed-length  ratio  of  &  there  is  very  little  to  choose 
between  the  three  forms,  but  above  that  speed  the  effect  of 
widening  and  fining  the  midship  section  is  apparent  by  com- 
paring curves  I  and  a.  By  redndng  the  prismatic  coefficient 
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MaH  (wther,  at  fat  No.  there  is  a  further  reduction  in  re- 
ndnuy  tctictaiKfc  In  fact  tbe  curve  of  sectioiial  aicac  of 
Na  J  bn  all  the  food  and  iumm  of  th«  bod  ^nt»  of  Not.  i 
«n4  a,  tbe  ends  bdnt  fine  and  tbe  bnct  towards  the  middle 
of  a  gradual  eharaeter  witti  no  »tidd«n  chanRc. 

In  practice,  ciipecially  where  the  mold  system  is  used,  it 
is  of  advantage  from  a  builder's  pnint  of  view  tn  have  as 
Timch  ;  arallcl  middle  body  as  possible.  In  the  .iImivc  serii-s 
and  ill  those  given  l<)<t  yr;ir.  this  point  has  been  kept  in  view. 
The  three  scries,  Fi'  E >,  :i'm1  FB,  icpreacnt  a  range  of  models 
of  6  to  ,85  block  coctlKienls. 

An  investigation  of  the  curves  of  residuary  rcststattce  shows 
that  in  the  first  place  it  is  of  decided  advantaKc  l<>  ttSC  a 
parallel  middle  body  and  a  fine  bow  up  to  forms  w  iih  aboHl  .8 
block  cocflWienl.  B^ond  that  degre«  of  fullness,  tbe  reverse 
is  true,  owing  to  ^bt  reasons  dwensscd  abore. 

There  is  no  doubt  tint  furtlier  improvements  in  perforai- 
ance  may  be  obtained  by  fininK  the  bilge  diagonal,  especially 
in  the  neighborhood  where  the  parallel  middle  body  joins  the 
ends,  In  such  eases,  however,  although  there  would  be  a 
viTiii.iI  niidiili:  body,  the  actual  middle  body  would  more  or 
icss  iii?.aptHir,  Further  experiments  upon  this  point  arc  now 
under  investigation,  It  may  tte  of  interest  to  note  that  in  alt 
the  forms  tested,  where  the  ends  were  fine  and  accompanied 
by  a  somewhat  abrupt  change  to  the  parallel  middle  body,  the 
resistance  at  veiy  low  speeds  always  appeared  to  be  higher 
than  in  tlkisc  where  the  end*  were  falicr  and  the  form*  more 
gradoaL 

In  ally  form  there  seems  to  be  a  eertain  combination  of 
linencn  of  waterlhw  forward  and  carve  of  seclionat  areas 
whkh  will  jjve  the  best  result  In  other  words,  hi  tbe  neigh- 
ttorhood  of  the  waterline  it  is  of  advantage  to  tutp  die  form 
fine,  but  at  some  distance  from  the  bow,  there  is  what  mixht 
III-  c.illed  a  "governing  section"  to  the  form,  which  section 
should  not  be  too  full  on  the  diagonal  Reference  to  the 
stream  liiu  *  iir  i-.ni'l  111  dels  which  were  shown  by  Mr.  Tqrlor 
last  year,  secstis         to  bear  out  the  foregoing. 

As  a  further  illusiiation  of  this  point,  in  the  m*  ili  :  >  f  tli  - 
Ffv  ipfics  with  the  full  ends  and  no  middle  body  (aB.iS  *,  the 
■.iirii  ^  iirve  of  sectional  areas  was  held,  but  the  fore  boily 
changed  by  tining  the  waterline  and  club  footing  the  sections 
forward.    The  result  at  speed-length  of  75  to  J8^  was 

a  diminntion  of  the  residuary  resistance  of  about  9  percent : 
while  in  the  form  with  the  still  finer  wnterlme  forward 
(1B.2S)  the  average  over  the  same  speeds  was  about  as  per 
cent* 

So  far  as  the  after-body  is  concerned,  the  most  advanta- 
geous form  appears  to  be  one  where  the  curve  of  sectional 
;ir>  .is  i>  o!  .-in  i-asy  -jliiiriii-t t-r  somewhat  ftjll  00  the  watcrlinc, 
and  v.;;h  an  cii^y  |-ulgc  diagonal. 

The  influence  of  shape  of  section  upon  the  re-sist  ini  <•  whea 
the  curve  of  sectional  areas  remains  the  same,  has  not,  how- 
ever, i>een  ittvestigated.  but  some  experiments  are  being  niadc 
upon  this  point  and  will  be  submitted  at  a  later  date. 


Spocd  in  Warship  Construction, 
l-'ew  people  reali/e  when  consiilcring  the  notewi«rlhy  record 
which  has  just  been  made  in  launching  the  battleship  .Wirt/i 
Dakota,  60  percent  complete,  in  a  pcric-d  of  ten  and  three- 
quarter  ttondia,  that  one  of  the  oldest  vessels  in  the  I'nitrd 
States  navy  wa*  on  the  stocks  near!  fifty  years  from  the  time 
of  laying  the  keel  to  the  time  of  launching.  In  1817  the  keel 
was  laid  at  tbe  PorUmoutfa  (N.  H.)  navy  yard  for  an  84-gun 
ship  of  the  lin^  named  tbe  AUbama.  This  ship  was  not 
launched  until  iMt.  when  she  was  hurriedly  completed  for 
service  In  the  Gvil  War.  Also  of  six  donble-turreted  moni- 
tors authorized  in  1886-1887.  with  one  exception,  from  seven 
to  twelve  years  elapsed  between  the  laying  of  the  fceel  and 
the  launching  of  the  vcsieL 


A  NEW  QA^ENOINB  CYCLE. 
«v  masfet  uiixsa. 

White  investigating  the  aidijcct  of  uitennl^nbuatioii  tOr 
gineSk  the  wrteer  was  hqwcaied  by  the  lack  of  agreement 
between  tbe  axkms  hoA  down  by  Beats  de  Rodwa  in  iMa  and 

his  cycle  brought  to  a  wotfcfaig  baaii  by  Dr.  Otto.  Briefly, 

these  axioms  are: 

t.  Highest  possible  prejss.n  .11  I  ..  ^Linning  of  struhe. 

2.  Ihi'  rna.ximum  speed  ot  >;xiJJiuion. 

3.  li},:.  .i:      n  t  .  li  e  lowest  possible  [iri.  -uru 

4.  The  maximum  cylinder  volume  with  minimum  wall  »pacc 
The  present  two  and  four-cycle  engines  fall  Shoft  ot  tbcSC 

ideals  for  the  following  reasons: 

I.  The  highest  possible  pressure  for  a  given  Compression  b 
not  reached,  because  of  imperfect  scavenging. 

X  The  uptid  of  expansion  is  Ifanitcd  lo  the  piston  speed, 
wbkb  mast  be  kept  down  for  oiechanleal  rcaeoiu.  In  this 
respect  the  "free-flyhig  pistoo"  engine  is  ideal  but  oat  of  the 
question  for  modem  service. 

3.  Expansion  is  not  carried  very  far ;  pressures  as  high  as 
Co  pound-  jL.-r  «|uare  inch  .m   -  it.n  rcj<-c:--d  I  ■  the  exhaust. 

4.  Maxmiuin  volume  with  atiniinum  surface  is  counteracted 
by  excessive  wall  cooling,  made  nceeasary  by  pre-igniUoa  con- 
ditions and  c)iacK«  reduction. 

To  a|i|>roacb  nearer  the  ideal,  the  writer  devised  the  fol- 
lowing cycle: 

t.  The  entire  cylinder,  with  clearance,  is  scavenged  by  an 
excess  of  pure,  cold  air,  which  therefore  gives  a  higher  in- 
itial pressure. 

J.  During  tbe  expansion  strobe  the  combustion  eyluider  is 
connected  lo  a  larger  supplcmenlal  ejdinder  with  platoiv  ao 
that  the  speed  of  expansion  shall  be  faster  than  that  with  the 

smaller  cylinder  alone. 
.1  The  supplemental  cylinder  brings  the  cxpansioii  to  a  low 

letminal  pressure. 

4.  Cooling  is  required  only  for  the  l  ui  ,  nf  lid'rii  .^ti  r.. 
the  fuel  component  being  added  during  the  compression  stroke 

1  he  design  of  an  engine  emlxKlying  these  features  allows 
also  some  other  very  desirable  ones :  self-starting,  reversing, 
double  aetmg,  etc.,  as  treated  more  fully  bdow. 

irt  .s*  RintnN  or  Till;  cvtin 

Referring  to  the  drawings,  we  shall  go  through  a  complete 
cycle  in  one  cylinder,  the  drawing  showing  1  -.liuli  1  rank 
d<inble-acling  engmc.  Assume  that  in  the  cleariuici.  space  a 
(.upper  cylinder)  an  explosion  is  about  to  occur.  At  that 
inomcn  the  valve  f;.  being  open,  establishes  communication 
between  the  comliustii>n  chamber  a  and  the  supplemental  ex- 
pansion chamber  c  (whose  area  is  twice  that  of  a),  the  valve 
4  Iwing  closed.  The  result  is  that  the  force  of  this  explosion 
is  expended  in  the  cjrlindcrs  «  and  e,  so  that  the  expansion 
twill  be  very  rapid,  and  as  the  piston  reaches  the  end  of  its 
stroke  the  voltUK  of  the  cembiiied  cylinders  0  and  c  will  be 
three  thncs  greater  than  that  of  e  alone.  The  expansion  most 
then  have  been  cairlcd  down  to  afiout  5  poonds  to  the  square 
inch  pressure,  with  the  result  that,  due  to  the  rapidity  of  the 
i-xpaiisii-n.  little  heat  has  passed  through  the  cylinder  wall. 

While  the  diflfcrential  piston  was  moving  in  this  direction, 
having  on  one  side  the  explosive  impulse,  on  the  other  side  it 
was  cnmpresMng  (  to  a  slight  degree)  the  pure  air  contained 
between  it  and  the  hea<i ;  in  the  lower  cylinder,  of  course,  the 
cratik  case  is  used  for  this  preliminary  compression.  As  the 
differential  piston  nearsibe  end  of  its  stroki  tii<  v.Ove  if  will 
open  so  that  the  remaining  pressure  in  the  cylinders  0  and  t 
will  escape  through  the  exhaust  port  in  this  valve.  As  this 
pressure  dies  away,  tbe  sli^itlir  compresaed  air  im  the  Olfacr 
side  of  the  piston  comes  up  through  the  eonnecting  pipe, 
dwough  the  bcidy  of  the  valve  d,  and  out  thiiiai(h  Oa  ports  g. 
Aa  dtt  pore  air  emerges  from  ports  g  it  traveraea  the  bodjr  of 
the  cylinder  and  clearance  a,  goes  throuifh  die  valve  b,  the 
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chamber  c,  and  disdnrKn  thraofh  the  exhaust  port  of  vnlve  d. 

The  puton  now  tuns  va  tt>  fcturn  ttioke.  Valve  b  cloae* 
ind  the  fun  cold  air  in  a  will  be  coniireued  for  the  next  im- 
pulee,  the  fad  beiai  added  during  tUe  ttrolce.  White  this  new 
ciwrge  U  beioc  conqurcsMd,  die  mpplcnicntal  cliamlier  e  ii  cjb- 
pellinx  hi  contenll  through  the  exhaust  port  in  valve  d,  and 
the  <Hhfr  sido  of  the  piston  i<  drawing  in  a  new  charge  of  air, 
as  in  the  ortlin-ir;,  i  .^i^cycle  ctiK'ties. 

Just  before  iK'iii'o"  occurs  valve  rf  is  closed  and  valve  & 
gradually  opened.    As  iiinition  occurs  iIh'  rv  Ii-  r'  ltsi's 

To  illustrate  the  increase  in  expansion  speed,  assume  a 
piston  speed  of  900  feet  per  minute  and  a  stroke  of  u  inches. 
The  ordinary  cylinder  will  expand  its  oharRe  from,  jay.  300 
pounds  to  45  pound'i  per  ^iquarc  inch  in  one  Mroke,  i>r  in 
tfyao  mimite.  The  Miller  cycle  expends  th^  same  charge^ 
hetween  the  same  Innits,  in  one-third  of  i/gao,  or  i/stoo 


Tlie  chief  difficulty  with  the  two-cycle  engine  is  the  time 
etement,  gtving  imperfcet  scsvencinf.  In  the  large  i^ooa- 
honcpower  Enrapeaa  cnginet  of  iim  tyiie  it  is  usual  to  ow 
Met  ffaat  scavenidiw  cmnmenees  at  the  outer  dead  center^  l«- 
canie  as  tiie  exhaust  ports  open  the  gases  do  nivt  drop  to 
atmospheric  pressure  instantly.  The  scavenging  commencing 
at  dead  cmtcr,  much  valuable  time  has  been  lost,  as  this  is  the 
slow  period  of  the  stroke.  With  the  Miller  cycl<-,  li  nvcver, 
the  results  arc  vastly  different.  The  pressure  of  llic  (jiises 
being  brwight  down  to  a  \r:\  .  uiiu  liy  the  i  xpansion  cylinder, 
as  the  exhaust  pcirt  opens,  very  liltic  pressure  drop  neces- 
sary before  the  s^-ivenging  charge  enters.  The  re»uU  is  that 
while  the  pi'^tnn  is  .ipproachinft  dead  center,  turning  dead 
eenlcr,  and  returning  to  close  the  air  port  scavenging  is  going 
on.  This  large  increase  in  the  available  time,  so  importaot 
with  two-cycle  engines,  is  of  the  greatest  advantage 
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frotii  ihi;  tw"  i  <i::iiu.  .r.'.y  ,ii  l.,iiii»H:ii.  i  he  true  cyiiipound  gas 
engine  l  t^^'  •  x.       -  n)  fail'  because  of  the  low  specific 

heat  of  the  working  lluid.  the  tr.insferonce  of  highly-heated 
gases  through  small  ports  and  valves,  which  must  be  kept  cool 
10  insure  durability,  and  the  enormous  amount  of  cooling  sur- 
face in  the  high  and  low-pressure  cylinders. 

The  other  nietliod  of  using  a  small  charge  (cut  short  on  tlie 
suction  stroke  of  expelling  some  en  the  cdnqveaiion  atrohi) 
involves  a  long  strake,  and  what  is  gained  by  increased  ex- 
pansion Is  tost  by  increased  time  of  contact  with  water-cooled 
(jyliiider  walls. 

The  «ain  with  Ihc  Miller  cjcle  in  fuel  economy  and  in  light- 
ness  ;'l  l  e  due  to  thr  cjuv.  i  i  ii  11  im  ri'  lusif  imn  -.s  ork 
during  the  expansion  stroke,  uisuaii  luiUi^  AStirrJ  lUii.iiph 
the  cylinder  wall  and  the  exhaust,  the  incroa.sed  charge  weiK'n 
and  mean  effective  pressure,  because  the  new  charge  is  pure, 
cold  air  at  atmospheric  pressure,  and  the  addhioB  of  the  fuel 
during  the  compression  strolcc. 


.\ir  (iivi'iiii:  i'(ir  in-iriin;  -.ff. i;r  ^iv'iii'ars  quite  radical.  But 
It  can  Ijf  s!nn\ii  ■Ji.i'  1(11  tiinliiim -^i/rd  engines  the  internal 
coolinp,  .Ls  u-rri  I'.Lii-,  -%'.itri-.  li  11!  ,  u lu nas,  I'.-jr  l.irt;ir  hi.'.cs 
the  exterior  pcinions  could  t>e  cooled  by  the  use  of  air  jackets, 
through  which  a  large  volume  of  cold  air  could  be  drawn  by 
an  cjecfrrr  cperatcd  by  the  large  volume  of  the  exhaust. 

The  niirma!  cooling  ii,  of  course,  due  to  the  combined 
action  oi  the  method  of  scavenging  and  the  lower  wall  tcnn 
peratoN  mateiag  frooi  the  mode  of  expmitoa.  Other  eydes 
boM  tiK  high  temperatures  sa  mocb  longer  that  the  heat  How 
into  llie  mils  most  be  nndi  great,er  than  with  this  cyde. 
Dugsld  Ocik  has  Aowiv  eapsriincwtaHy,  with  •  fonr-^de 
engine  that  during  the  exhaust  as  well  as  during  the  compres- 
sion stroke  heat  flows  to  the  jacket'  ''.Vitli  the  Miller  cycle 
it  is  safe  to  assume  that  with  the  lower  (cmperaures,  re- 
snhiiig  from  the  simultaneous  expansion  feature,  the  cold 
SI  .T.cuBin?  (bar^*-  will  prevent  the  head  of  the  piston  fr<sm 
accuiiinl.it 111  1;  In,  iiunli  heat,  will  chill  the  interior  >nr::i  <■  of 
the  cylinder  bore,  where  the  oil  is,  cool  the  valves,  and  keep 
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within  limit*  ilir  ti-inpcrature  of  the  »uriatt  of  the  expansion 
cylinder,  Coolinit  is  really  required  in  this  engine  only  tvt 
the  purime  of  lubriniion. 

I«  nnnt  iwt  l>e  forfotlcn  dnt  the  inlectioQ  of  the  fnel  in  the 
liquid  form  id«o  hu  itt  effect  in  lowering  the  temperature  of 
tile  compreticd  air.  Being  a  liquid  it  must,  to  Mttuoe  the 
gueou«  state,  abstract  heat  from  in  surrounding  nieditnn. 

Not  the  least  of  the  advantages  with  this  method  of  cooling 
is  the  elimination  of  much  pattern  and  foundry  I.llwr,  the 
freedom  r>:ini  <',iiii:  r  ■  f  tracked  cylinder*  in  cold  weather, 
and  the  douiR  away  with  tronbles  due  to  the  drp«>.>its  of  saline 
matter  in  the  jackets,  with  consequent  (■vcrhiatinR. 

While  the  method  of  adding  the  fuel  component  to  the 
dttrge  liy  injecting  it  during  the  compressing  stroke  is  not 
new.  yet  at  i|i|ilied  to  this  qrele  it  is  in  results  somewhat  dif- 
ferent from  tint  himI  in  naoct  Anierieaa  oil  enginct.  The 
common  meilMid  of  fud  injection  lias  the  disadtantage  that 
much  stratification  oocurs.  so  that  the  tnean  effective  power, 
which  sbotltd  be  higher,  because  of  the  increaMtl  charge 
weight,  does  not  ccwne  up  to  e^spect.-ition?.  The  Dii  sel,  Hasel- 
wander  and  other  Continental  er^  in<  =.  l  i.  ik  i:|  ihe  fuel 
stream  by  compressed  air.  thus  i;ivmi{  an  rniim.^te  mixture 

With  the  Miller  cycle  the  two-charge  components  art  th'C- 
ouKhly  mixed  by  the  blast  of  air  resulting  from  the  opening 
of  ilic  valve  />.  eslablishing  communication  between  the  ci>in- 
bustido  and  expansion  chambers.  It  is  to  be  remembered  (hat 
in  order  to  prevent  a  free  expansion  drop  when  the  two  cham- 
ber! are  put  into  oommunication  ju.^t  before  dead  center,  the 
odiaust  valve  d  of  the  expansion  chamber  closes,  so  that  the 
remaining  gases  trapped  therein  (largely  pure  air)  are  com- 
pressed, bccanie  of  the  very  Bnal]  clearance,  to  a  degree 
somewhat  higher  than  that  extstmg  in  the  combastion  dnanber. 
This  has  the  effect  also  of  balancing  the  valve  k  In  fact. 
Ibis  phase  of  the  cycle  might  be  worltcd  out  10  acl  as  a  timmg 
valve  with  automatic  ignition. 

ReKarding  the  desirability  of  fuel  injection  over  the  usual 
rarhiireliir  melhrnls  a  few  words  might  be  said.  Kor  naval 
and  commercial  vessels  the  item  of  reliability  will  be  para- 
mount. The  vasaiics  in  fuel  compounding  with  carburetors 
induced  by  thermometer,  barometer  and  hygromirter  changes, 
and  the  problems  involved  in  requiring  a  gnsiMHts  mcdiutn,  air, 
to  conform  to  the  laws  of  .liquid  fuels  may  be  tolerated  in 
pleaaare  service,  but  hardly  elsewhere.  It  is  significant  that 
ttie  great  majority  of  leeroaene  and  heavy-fuel  engines  nsed 
all  over  the  world,  even  with  ignorant  help^  ia  of  the  injecciao 
type  ymtt  m  the  subject  of  reliabiltly,  attention  is  called  to 
tlie  ItKt  tlmt  with  the  elimination  of  the  exhaust  ga<es  i rom 
the  new  charge  and  with  fuel  injection,  increased  flexibility 
and  certainty  of  operation  are  bound  to  follow. 

Semi-rotary  valve*  arc  shown:  poppet  valves  could  be  used 
just  as  well,  hut  tht-  former  possess  so  many  advantages  in 
quietness,  ease  of  operation  and  long  life  that  it  is  thought, 
in  view  of  tin  '  l^^  <  r  wall  temperature*  possible  with  this 
cycle,  that  the  iliflkulties  arising  with  rotary  valves  in  the 
ordinary  cycle  will  be  absent  here.  In  f.ict.  (he  targctt  iiwdem 
air  ^-fitHpressors  make  u^'e  of  this  type  of  valve. 

I  hi  ;>rcvailing  practice  with  large  marine  and  imiittiad  cH'- 
gines  for  starting  seems  lo  be  by  compressed  air  stored  in  ■ 
tank  Kid  suppled  by  a  small  attached  compressor.  TIm  writer 
lias  always  believed  that  this  -method  with  its  compilations 
may  be  unnecessary  and  that  Ihe  g*M  ctigine  possesses  in  itself 
the  means  for  self  starting. 

A  mixture  of  gas  or  gasoline  vapor  and  air  ignited  at  at- 
mospherit  pre  i-rr  r' -nils  in  f  xplosion  pressures,  ranging 
from  }0  {<}  45  pounds  p' r  ^.|ii;!rr  inch.  If  a  supplementary 
chamber  be  connected  to  the  .  .  lu  il,  r  .ind  the  entire  contents 
of  the  combined  volumes  be  ignited  at  atmospheric  pressure, 
the  explosion  proceeding  from  the  chamber  to  the  cylinder 
compresses  the  nnbumrd  mixture  before  it  (Clerk  Lanchester 
Method)  and  pressures  up  lo  igo  pounds  are  made  available. 


With  the  corburetor  .system  of  fuel  compounding,  of  courjc, 
when  the  engine  stops  the  cylinders  will  be  filled  with  mix- 
Itiiv.  But  gasoline  vapor  not  being  a  fixed  gas,  as  the  ^lin" 
ders  coot  the  vapor  wid  ooadense  ont  of  the  mixture,  so 
that  the  possibilitiea  of  self  starting  depend  upon  ttiis  phe- 
iNHoenoa  A  gascdine  engine  should  be  capable  of  sttrting 
at  any  time,  after  Mopping,  >o  that  this  method  is  ottt  of  tiia 
question. 

The  Miller  cycle  lias  ali  liic  ailiant.ige*  and  more  of  the 
C'erk  Lanchester  method.  Instead  of  a  supplementary  cham- 
Vr  the  expansion  chamber  i  is  utili/rd  and  the  resulting  ex- 
]>lo5ion  acts  not  only  on  the  contracted  portion  of  the  piston, 
but  on  the  llie  larger  portion  as  well.  The  two  chambers  be- 
ing in  commttnication  and  the  spark  l>cing  made,  it  is  only 
neccHary  that  the  gasoline  be  squirted  in  as  a  fine  stream  to- 
ward this  spark.  The  tingle-crank  doubte-aethiB  typa  atop* 
by  cutting  off  the  fuel  supply,  and  combustion  and  expansion 
cylinders  must  therefore  be  filled  with  pure  air,  which  still  wlH 
be  pure  air  •  week  or  a  month  later. 

The  engine  would  hardly  stop  on  dead  center,  because  th.n 
would  be  against  the  full  compression:  in  cither  cylinder  the 
crank  position  would  therefore  be  somewhere  about  mid- 
stroke.  The  resuhing  impulse  v.ould  be  amply  strong  to  turn 
the  engine  several  revolutions,  i'^iicl  injcctiou  being  a  positive 
factor,  the  engine  must  take  tip  this  cyde  before  one-half  a 
revolution  is  pas.scd. 

Much  that  had  been  said  of  self  starling  applies  to  revers- 
ing. While  the  arrangement  of  the  \aU  es  in  the  Miller  engine 
is  such  as  to  permit  easier  application  of  compressed  air,  yet, 
as  has  been  shown  in  the  paragraph  on  self  surting^  the  en- 
gine can  be  made  lo  reverse  just  aa  positively  without  ex- 
traneous devices.  Here,  agiain,  the  expansion  cylinder  cornea 
into  play.  The  vatves  are  operated  by  eccentric  with  a  Ste- 
phenson link  motion.  Suppose  that  the  engine  is  turning  over 
in  the  forward  direction,  the  explosion  taking  pl.icc  in  the 
top  cylinder,  and  the  rotatioti  is  to  be  reversed.  The  link  ii 
pushed  over  so  that  the  reverse  eccentric  comes  into  action. 
The  biwer  exhaust  valve  "d"  is  closed  instead  of  being  opened, 
and  Ihe  upper  valve  "<f''  is  opened  instead  of  being  closed. 
The  upper  cylinder  loses  its  impulse,  the  lower  cylinder  trap* 
the  exhaust  gases  in  the  expansion  cylinder;  the  motiim  of 
the  engine  is  slowing  down  on  an  air  cushion,  as  these  gases 
are  gradually  compressed  imtil  a  point  is  reached  where  the 
compressioii  overcomes  the  forward  motion. 

The  engine  reverses  by  reason  of  this  compressiait,  aided 
by  the  explotion  tripped  prematurely. 

Should  the  engine  be  required  to  start  in  the  reverse  direc- 
tion after  standintr  idle  for  sometime,  the  seU-Marting  opera- 
tion, as  sketched  above;,  is  gone  tbfoi^ih  with  the  links  in  the 

reverse  position. 

The  pistons  traveling  together  arc  connected  by  tie  rods. 
To  prevent  leakage,  long  sleeves  are  used.  These  sleeves,  be- 
cause oi  their  ci>nsideralile  length  and  oil  packing,  arc  very 
efficient  and  are  exctttpl  from  the  usual  stuiBug-bux  trouble*. 
The  tic  rods  themselves  are  lapped  in  the  sleeves  and  are 
always  in  tension.  They  operate  in  the  comparatively  cool 
atmosphere  of  the  expansion  chamtirr.  Where  necessary,  the 
sleeves  coidd  be  sabjeoted  to  a  Uast  of  cold  air  from  the 
ejector  action  of  the  exhamt,  aa  explained  before. 

As  appHcd  to  naval  and  h^h-tpe«A  veasdSt  tlic  absence  <if 
hea^'y  auxiliaries,  the  high  mean  effective  pressure,  the  fre- 
quency of  impulses  should  result  in  light  weight.  It  is  not 
unreasonable  10  suppose  that  in  large  units  an  average  weight 
of  one  pound  per  horse-power  could  li.  .  !  i.iiinl 

A  phase  not  unimportant  is  that  with  liic  use  oi  pump  in- 
jection the  possibility  of  back  firing  in  the  carburetor  is  elim- 
inated, with  consetjuent  lower  insurance  rate.  .Alcohol,  kero- 
sene and  other  safe  t>il>  operate  best  with  pump  feed,  and 
once  started  with  a  small  qtiamity  of  gasoline  or  akotiol  alone 
shoidd  give  no  trouble. 


t  it. 
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SIXTEENTH  ANNUAL  MBBTINO  OF  THE  SCWIBTY  OP 
NAVAL  ARCHITECTS  AND  MARINE  ENGINEERS. 

The  sixteenth  annual  meeting  of  the  Society  oi  Naval 
Architects  and  Marine  Engineers  vru  held  In  the  En(ineerinB 
Societies  Building,  Mew  YtfA,  Novemhcr  19  and  aa,  igoft. 
TIm  icpMt  of  the  sccretaTy-trcatnrcr  ih|Nir»  ihtt  the  total 
a^ta  i«t  the  year  amounted  (o  IHiTsAig  (iaiOQs)  amd  tbc  di»- 
bur«ement»,  ^j054<j  iii.7o$).  The  total  retouKei  of  tbe 
fiK-icty  ;il  the  end  of  the  fiscal  year  were  $^-,818.51  (^5.712), 
with  no  liabilities  aj!ain>t  it.  The  nientber^hip  at  the  beifin- 
ning  of  the  year  1..;  Kjg  This  has  d*i-rea«ed  dtiruiR  Iht 
year  to  765,  but,  by  the  election  ai  foriy-!»ix  ii«w  m«nibers  at 
the  pretent  meeting,  the  total  siemberiUp  i*  bnmrht  Hp  to  811. 

MraiS  lEAD  NOVEMIEK  1 9. 

No.  I-Thc  War  Eagk:.-  ItM. 

h\   rilABI.Ce  H.  CAAKP, 

(  li.  ■  i|i;.il<c  Bay  in  al>out  the  first  half  of  the  la»l  century 
v..:--  irii.i-  -.i'-  !he  honu-  of  two  clashes  of  veMcls  known  over 
ihi  I  lUit  a  i'J  as,  the  "BaltiMiort  cU|IIKr"  and  the  "pnnKv/' 
Condition^  of  coinnurci-  at  that  time  were  such  thai  high- 
gpecd  sailing  %es*cl»  were  re(|uired,  and  both  of  these  types 
were  world  famous  in  this  respect.  On  the  Cheiapealw  the 
"pni^"  was  always  baih  "by  the  eye."  There  was  no  modcli 
no  "laytQB  down"  or  "laying  off"  fat  the  mold  loft,  new  wen 
tmrids  made  there  from  a  '*body  plan."  Each  builder  would 
have  a  stem  and  a  midship-sootion  mold  for  all  ve»$el5,  and 
■*  there  was  Ihtic  diffcrrncc  in  the  dimensiim*  of  the  bjats 
tliM  l  Ai  i:  .  M .  .uld  be  adjusted  to  an  increase  of  a  few 
inches  m  depth  or  width  to  suit  contract  rc<]uiren)enls. 

Having  built  a  celclirated  "centerboard"  schooner  named 
the  II  ood  Duck,  for  a  party  in  the  oyster  tr.idc  in  PhilaiUI- 
phia.  another  paiij,  a  rival  in  the  same  business,  placed  a 
contract  with  my  l.ither  to  build  a  "pungy"  (hat  would  be 
the  fastest  in  both  bays  (ihe  Chesap<f^kc  and  Delaware). 
This  vessel,  named  the  Wtr  Eag/t,  was  the  only  one  of  her 
type  btiilt  iMWth  of  Baltimore  witli  (he  exception  of  a  pilot 
boat  or  two^  and  casUy  fnlfined  the  stipnlatioii  in  the  con> 
tract  that  she  should  be  the  fastest  in  the  two  bays.  The 
sailing  qualities  of  the  boat  were  remarkable  and  she  wa« 
nex'er  beaten  either  in  a  match  race  or  when  plying  her  usual 
trade. 

There  was  bul  Uule  ililT vcii.-.  in  tlit-  niotlil  'n  '-.Miri  the 
"pungy"  and  the  pilot  fioai  •  1"  mr  Atlantic  port-  mil  1::  gen- 
eral design  of  the  "cup-desemiing"  yachts.  The  fast  ship, 
whether  it  was  in  the  form  of  "pungy,"  "clipper."  the  "rover," 
or  the  "long,  low,  black  schooner,"  was  particularly  an  Ameri- 
can product,  and  the  methods  in  its  prrxluclion  were  bom  in 
the  American  shipbuilder  at  that  time.  No  model  in  any 
country  for  form  or  seaworthiness  hu  ever  cqtnM  that  of 
fif years  ago. 

The  Otdcst  Iron  Ship  In  the  WorTd.» 
Sixty-six  >t.aji  jj^iJ  there  was  drayjittl  :(:.■  moun- 

tains from  Pittsburg  to  Lake  Eric  the  plates  and  ■■.  bars 

and  beams,  bolt*  anil  rivets,  forgings  and  castings,  out  of 
which  was  constructed  what  is  now  the  oldest  iron  ship  in 
the  world.  This  is  the  United  Slates  man-of-war  Michigan 
(rechristened  in  1905  the  Jf'c/ivrinr),  which  since  that  time 
has  continned  to  be  the  whole  United  States  Navy  on  the 
Great  Lakcsi  where  trcMy  obHgalkuls  restrict  naval  iepre- 
sentation  to  one  ship  on  each  side.  She  was  a  veteian  «diCR 
ErksaoB's  U^nHvr  threw  all  the  navies  of  tlie  world  into  the 
jnnlc-piie,  ^nd  was  forty  years  old  when  the  fir^t  ships  of  our 
soolled  new  navy  were  authoiiMd.  and  ibcy  in  turn  have 
gone  into  the  discard  long  yean  sinee. 

*  UnaiihiB  «f  tspcr  K«b  I,  eeatrikaled  ly  Hnujr  l^tm. 


She  is  rated  as  an  wiarmorcd,  unprotected  cruiser,  with 

a  water-line  length  of  165  feet;  beam,  27  feet;  displacement, 
(ii*5  tons;  indicated  horsepower,  J65;  speed,  laj  knots  (l3 
statute  miles)  ;  coal  endurance  at  10  knots,  2.340  nautical 
miles,  or  224  hours;  bunker  capacity,  100  tons. 

Much  01  our  sloani  cngineernig  knowledge  is  based  upon 
the  carlv  experiments  on  expansion  of  steam,  superheating, 
steam-jacketing,  condensation,  etc..  carried  out  on  her  by 
D.  F.  Isherwood.  aflcrvsards  Engineer-in-Chiei,  United 
States  Navy,  when  attached  to  her.    Ihe  value  Of  tbose  tX-  ' 

pcriments,  and  tbe  theories  deduced  from  thesi,  to  tiic  world 
at  large,  are  beyond  computation,  and  they  arc  to  this  day 

quoted  as  authority.  The  engines  are  of  the  simple  inclined 
!yt>e,  with  two  cylinders  .\f>  inches  diameter,  8  feet  stn^  and 
althoujih  of  an  aniii|iinit  d  t.\pe,  their  condition  is  stated  in 
the  Hureau  reports  to  be  Ror«l  The  original  paddle-wheels 
were  21  feet  lo  inches  l^r  and  had  each  sixteen  piid- 

dle?  or  buckets.  The  dip  ol  ilic  wheels  was  .^2  inches  and  the 
maximum  revolutions  22  per  minute,  i  li--  ■In,--  .vii^  ;■  feel 
8  inches.  The  boilers  were  of  the  "box"  type,  <j  leet  6  jnchei 
wide.  10  feet  ioiig.  and  0  feet  high,  and  the  working  Me.-im 
pressure  wa^  15  (niund*  per  square  tnch.  These  old  boilers 
lutve  long  since  been  replaced  by  olhen  of  a  modern  type,  and 

new  paddle-wheels  of  smaller  diameter  are  also  fitted.  The 
draft  is  also  increased  to  g  feet,  no  donbt  intnly  due  to  the  in- 
creased boiler  weights  and  partly  to  increased  coat  capacity, 
mlHle  possible  by  shorter  Itoilers.   Bat  the  hull  and  cnginM 

and  most  of  the  equipment,  except  armament,  remain  as  they 

were  built  sixiy-six  years  ago. 

The  If'ohrrifii-  has  not  only  a  sentimental  value  but  she 
is  in  active  service,  and  she  has  contribsHrd  much  lo  material 
progress,  and  as  she  i-  likely  to  l»  uv.  I'-l  for  many  years  (o 
come,  the  most  graceful  thing  the  Departnient  can  do.  the 
greatest  compliment  it  can  [ay,  not  only  to  the  (ild  ship  her- 
self but  to  our  neighbors  across  the  line,  is  to  cominoe  her 
in  commission. 

Ho.  a^Fnactleil  MaOo*  of  CoiiAMtii«  TrlMli  «f  V««mI*. 

Bv  csL.  k  A.  siwm. 

AMSTtACT. 

speed  trials  outside  llie  twvy  are  In  this  country  only  too 
often  carried  out  under  conditions  that  render  the  results 
"painfully  inaccurate."  These  conditions  are  due  to  many 
causi  -.  bji  i  hielly  to  a  lack  of  appreciation  of  the  value  of  the 
data  lo  be  obtained,  lo  an  exaggerated  idea  of  tbc  cost,  and 
sometimes  to  carclc-^iic?- 

Where  only  a  limited  number  of  runs  are  available  the  trials 
should  be  planned  with  care  and  run  as  systematically  as 
possible.  'Hic  apparatus  needed  is  neither  very  expenme  nor 
intricate.  It  should,  however,  be  reliable.  The  obacrvationia 
after  all,  can  give  knowledge  on  but  three  points: 

I.  The  time  on  the  course 

a.  The  revofntions— eidier  tbe  total  on  tlie  course  or  the 
rcvoltttians  per  minute. 
3.  The  mean  effective  pressure  in  cylinders. 

The  record  of  time  and  rcvoluJioos  should  be  taken  timul- 
■,t!ic .  •■:-!y.  The  device  ;  lii-^',::nc  d  in  the  paper  by  the  late 
Naval  Constructor  Wiw«i».»r4  (see  Transactions  of  i<x>;), 
furnished  an  excellent  me.ms  lo  in  iirv  vuttullaneous  records 
and  a  very  accurate  registering  mechanism.  ,\  device  1  have 
usctl  for  this  purpose  with  much  success  consists  of  a  contact 
arranged  to  work  from  the  indicator-gear  iever.  which  opens 
and  closes  a  circuit  at  each  revolution.  A  magnet  is  energized 
by  the  current,  and  moves  a  plunger  against  a  spring  which, 
on  the  opening  of  the  cireak,  forces  the  phmger  back.  This 
motran  is  recorded  on  a  coanier.  The  counter  is  started  by  a 
switch  at  the  beginning  of  eacli  m»  and  slopped  at  the  end ;  a 
watch  faeU  tiy  the  same  observer  can  be  started  and  stopped 
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at  the  s.aiiK'  tiiiuv  Tin-  n-sult  is,  uf  course,  not  as  accurate  as 
the  device  MiaKcsted  by  \Voo4lwar<l  but  is  much  less  eji(>ciisivc. 

Stop-watches  used  on  trials  should  be  carefully  rated.  Indi- 
cmiors  m  often  incorrectly  rigged.  Their  springs  should  be 
tested.  A  (adMMHtcr  aat  in  pitin  viMr  of  the  man  at  the 
throttle  will  cnnUe  kim  to  maiotain  a  constant  t|wcd,  and  will 
also  fnraidi  a  check  on  the  revolutions  per  ainnle  at  the  time 
that  indicator  cards  are  taken. 

A  very  iinportatit  ptoint  is  the  determination  of  the  siK-cds 
at  which  runs  shall  l  i  m  i  l.  1  be  sittKiiu iii  oi  this  depends 
on  the  <.y4tein  on  wiitcii  liie  results  will  be  plotted.  To 
|>ro)H  r!y  determine  a  curve  of  speed  on  revohitions  per  mituite, 
live  spcits  should  he  had  at  different  speeds  These  spots  can 
he  obtained  by  the  .second  means  of  three  nuts  at  each  speed, 
or  more  closely  by  the  mean  oi  second  means  of  four  runs  at 
each  speed.  This  involves  twcntr  nms.  which  is  ttsiially  more 
than  can  be  had. 

If  die  astern  in  use  in  the  navy,  which  is  hosed  on  a  set 
of  runs  at  evenly  progressive  speeds  with  four,  mna  at  the 
highest  speeds,  is  empJoyvd,  the  nms  must  he  made  at  evenly 
progressive  speeds  and  at  nearly  equal  thne-intervals.  Failure 
to  comply  with  these  conditioins  may  induce  considerable  error. 
To  meet  ordinary  conditions  the  tidal  formula  cxplaitied  in 
the  Transactions  of  l()Ol  seems  Retierally  preferable  ITiis 
formula  is  based  on  the  equality  of  a<!vance  per  revolution. 
Fairly  accurate  results  can  be  hail  with  ten  runs  and  good 
rciilts  «ilh  twelve-  Runs  can  be  made  in  any  order  of  speed 
provided  enough  pairs  be  made  1o  derive  lidc  curve.  Aithotlgh 
the  use  of  this  formula  is  more  lal>orioiis  than  plotthig  the 
runs  separatclyi  the  amount  of  latM>r  is  not  excessive- 
Whatever  system  is  adopted  it  is  well  to  remember  that  our 
observatioaa  are  aocnnte  only  within  a  ceruin  limit  That 
limit  may.  by  careful  observation  and  expensive  apparatus,  be 
reduced,  hut  it  cannot  be  eliminated.  The  error  -mvolved 
where  ordinary  apparatus  is  carefnlly  and  intelligently  used  is 
not  material  from  the  dengner's  sinndpaint 

N*.  A,— The  iMfliseiicc  of  .Midsbip  v  tion  Shape  Upon  th* 
. Resistance  o(  Ships, 
at     w.  tiunoR,  a*m  ceaarsocTaa,  o.  s.  a. 

(This  paper  is  publislicd  in  full  on  page 

No.  d^Furthcr  Experiments  upoo  Longitudliial  Olatilbu- 
tloa  of  DisplaceiiieBt  and  Its  Efliect  npon 
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il  in  full  or  piisir  5JO.) 


(So.  5.— (-'urthcr  iYopcllcr  Analysis. 
»v  cuHtch  n.  e»AKM. 

Assuming  that  the  law  of  comparison  holds  good  for  pro- 
pellers, let  T  —  thrust  of  any  propeller;  p  z=  pitch  ratio;  D  = 
diameter;  J?  =  revolutions  per  minute;  s  =  slip  ratio;  H  s 
the  bralce-horscpowcr  required  to  turn  propeller  of  diameter 

D  with  pitch  ratio  f>  and  slip  s:  .irnl  V  V,,  R,,  Jl,,  represent 
the  thrust,  diameter,  etc.,  for  a  similar  propeller  working  at 
the  same  tiOfi,  and  let  S  s  the  power  factor  in  "Taylor's" 

formula. 

r       iTEf        II  ttie 

Let  Dt  =  unity  and  Ri  =  loa 

Then  r=  7'.;  and  «  =  Hu 

tOtOOO  T,O0OMO 

The  variable  T,  ha-  l  n^  u  '  i  c'm  In  I'n  f  Purand  for  a 
series  of  propellers,  and  also  a  variiiliif  ^itwh  we  will  call  Wi. 
or  work  in  foot-[>ound«  per  revjilutiim  at  lOo  revolutions  per 
minute  for  a  propeller  I  foot  in  diameter. 


330O0 

Naval  Constructor  Taylor  gives  //     ,00913648  C  y*  S. 
■fDft  U  —  i) 

Now  r»  = " 


lOI  I.  J  / 


lOI  I  J 

//  —  oocKxxxx)9  W  h*  t>'  {I  —tyS;  and 
If,  -.  J.97  p'  (I  —  3)'  S. 
'ITiis  Rives  .m  easy  method  of  convertitia  a;  into  5  or  5 
into  .\s  tCi  K'ves  u«  a  variable  which  is  practically  of  the 
tirsi  degrt  e,  and  .V  a  variable  of  the  thM  degree  in  terms  of 
slip,  it  is  preferable  to  use  in,  Wi  increases  with  the  pitch 
ratio^  with  the  tiuchncss  of  the  Uade^  area  of  the  Uade, 
and-  with  the  slip  with  all  prapdkra  emept  those  of  very 
small  pitch  ratio. 

From  .1  careful  study  of  values  of  ic  for  propellers  of  the 
same  blade  contour  and  blade  thickness  and  the  »ame  klip 
within  reasonable  changes  <>f  !    '>  ratio 


It  will  he  noticed  tliat  the  horsepower  formula  deals  with 
the  fifth  power  of  tHe  diameter,  the  third  power  of  die 
revoltttiiMS  and  the  first  iiawer  of  ti'.  owisequently  in  dcter- 
mitiinx  diameter  from  this  formula  a  small  error  in  v  pro- 
duces a  very  much  .Miuiller  error  in  diameter;  that  is,  an  error 
of  10  percent  in  w  wontd  only  give  us  an  error  of  a  percent 
in  dmniiirr. 

No.  6.— Deviation  of  tiK  Compass  Aboard  Steamships— 
Hb  AvoMauea  aad  Conuciiwi. 
ar  I.  u.  caMrataa,  uaotawiirt-caMxaMsaai  v.  s. ». 

This  paper  is  of  such  great  length  and  treats  the  subject  in 
such  a  oomplcte  manner,  beginning  from  fundamental  prsn- 
dplcs  and  outlining  in  detail  the  many  different  wajrs  of  com- 
pensating for  the  deviation  of  compass  011  board  steel  ships, 
that  space  will  not  permit  an  abstract  which  would  ade- 
qu;ittlv  .'.'.er  the  subjccl-nuilttr  «tii>;h  :•  ci-nl^iins-  The 
paper  is  a  statement  of  the  gc^u  r.il  nKithvin.iti.  al  principles 
involved,  illustrated  from  the  r«  ■  -  1 '  ■  iV  .t  r\ ns  taken 
and  w<irked  out  by  the  navigators  of  the  vessels  of  our  bat- 
tleship fleet.  As  the  members  of  the  society  have  never  given 
much  attention  to  the  question  of  the  magnetic  effect  of  the 
structure  of  a  steel  ship  upon  the  compass,  the  author  took  oc- 
casion to  present  this  paper  in  the  hope  of  arousing  an  in- 
terest which  win  lead  ship  dcngnera  and  builders  to  realise 
the  necessity  for  a  clear  oomprehensiao  of  the  general  priu* 
dples  invoh-cd,  and  the  need  for  carefnl  planning  in  arrange 
ing  the  details  of  constraction  of  vessels  in  the  vicinity  of 
compass  pii'iifiotB.  A  little  lack  of  nnderjtawlindt  or  rare  in 
reijard  ti>  this  point  on  the  p.irl  if  rlii  ilisinm  r  .ird  builder 
often  places  the  navigator,  from  the  start,  under  a  handicap 
so  severe  in  its  nature  as  to  often  constitute  a  real  and  UB* 
necessary  menace  to  the  safety  of  the  ship- 

After  briefly  describing  the  mariner's  compass  and  the 
effect  of  the  earth  as  a  magnet  on  the  compass,  variation  of 
the  compass  is  dehned.  and  the  forces  acting  upon  a  ship's 
compass,  ittdnding  the  total  magnetic  force  oi  the  earth,  and 
the  ntagndkm  of  the  adjacent  members  of  the  ship  are  de- 
scribed. FftllowiBg  Ijiis  is  a  comprehensive  nwtliefliatical 
discussion  of  the  relation  of  Ae  magnetic  forces  aJIectinc  a 
ship's  compass,  including  the  derivation  of  Foisson's  ca|Uip 
tions.  Havinf;  di-seussed,  from  a  theoretkal  point  of  view, 
the  forces  which  cause  de\iation.  and  having  deduced  certain 
equations  concerning  it.  the  principal  practical  methods  em- 
ployed by  nav  iLMtors  in  dcierminitt^  Correcting  Or  c(»npensat< 
lUg  for  it  arc  considered. 
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First,  method!^  of  c<  ns.iiion  of  a  iitrw  shij»  a;<nii;.iik  -a 
duck  arc  available.  Having  obtainrd  an  ap)>r<>x:inat<;  mu)' 
pcnsatiun  by  one  of  these  methods,  an  exact  conipensatioti 
can  be  made  while  the  ship  is  under  way.  'I'hrnuKhotit  tlic 
firtt  method  it  was  mmmtd  that  the  ^ub-pcrmanent  tnaKiu  i- 
iim  was  really  jMrmanent,  bm*  when  the  *hip  is  actiwUy 
sMMNing  at  Ma,  tMs  nay  cfaanse  aiipradalily  f  rgm  day  to  day, 
csfMcially  in  a  new  ship^  as  the  magnctiam  alapriwd  hi  build- 
ing "(hakes  out"  For  this  reason  tiic  presence  of  inm  near 
the  compass  is  bad,  not  only  because  of  the  initial  error  it 
causes,  hut  because  a  very  small  change  in  its  magnetic  con- 
dition (in  ilii.  i  s  a  ((really  e^.l^.•^•<■r.ll<■:l  1  hmii;,.  it:  compass, 
and  so  tiitrnduccs  a  most  unvcruiii  trkiuciit  t>l  iliuigrr.  It  is 
just  here  that  the  designer  and  builder,  who  aivpreci.itei  the 
importance  of  these  effects,  can  best  help  the  navigator  by 
changing  the  position  of  certain  parts  of  the  struclUf<^  SO 
that  they  will  have  a  less  effect  upon  the  compass. 

Rnally  the  subjects  of  perfect  theoretical  compensation 
for  scmi'Circniar  and  quadrantal  deviation  are  discussed  and 
it  is  pointed  out  wherein  they  fail  hi  actual  pnactice.  A  vast 
anuNHit  of  vstoable  data  on  the  results  of  the  conqisis  ob- 
servations tilccn  on  Ixwrd  the  buttlcahips  and  torpedo-boat 
dcitnqrcn  of  Hm  Atfamtic  fl<el  during  its  trip  around  South 
America  last  winter  are  given.  Tliere  ar«  -tome  (tap*  in  the 
data,  and  some  rr-iilt'-  tliat  .irc  [ir nhably  in  error,  as  the  ob- 
servations were  taken  and  the  data  worked  up  by  officers 
wliose  time  was  fully  ixcupied  in  the  performance  of  their 
daily  duties.  Even  with  ibeitc  omis»iunii  aiid  errors  the  re- 
sults are  of  inesthnable  value. 

No.  7>— Tfe*  Influence  of  Free  Water  Ballart  Upon  SUfW 
and  Floating  Dry.Docks. 
aoinT*,  KAVAL  coxiaucTOl,  v.  *,  », 
ASSrSACT. 

This  paper  contains  a  mathematical  consideration  of  the 
theories  governing  the  various  considerations  of  stability  of 
a  floating  dodc  throughout  its  variom  operations.  In  con- 
siderinig  the  loss  of  stability,  due  lo  free  water  ballast,  it  is 
akown  that  the  moment  of  stability  of  the  ship  is  equal  to 
the  rightiqg  mnment  of  the  ship  minus  the  capsizing  moment, 
due  to  the  free-water  surface.  On  the  other  hand,  it  is  evi- 
dent that  there  ni.'iy  \ic  in  iiK-rc.i-c  u;  .  ilue  lo  free 
water  )>allast,  ^irl^t■  Ur-  tree  water  may  ivMHj4  iaiilii  r  to  either 
side  of  the  >tiii.;i'.  ilian  the  roll  of  the  vessel,  and  its  action 
may  either  aid  iir  hinder  the  rolling  between  the  extreme 
values  of  the  shifting  moment  applied  positively  or  nega- 
tively. In  a  floating  dock  the  longitudinal  stability  must  be 
provided  for  by  a  sufTicient  number  of  longitudinal  compart- 
ments. But  usually  structural  considerations  rettuire  a  greater 
number  of  such  subdivisions  than  necessary  to  compensate  the 
longitudinal  sufaility.  The  transverse  siahiliQr  is  mnch  more 
•enstlive  and  will  need  transverse  subdivisions  for  conpcosat- 
ing  the  loss  of  MlMlily,  due  to  free  water  sarfve^  The 
mathematical  eon^deratlofls  for  fhiding  the  most  sniubte 
numljer  of  longitudinal  compartments  of  equal  width,  so  that 
the  metacentric  height  will  not  be  materially  reduced,  gives 
some  defmite  idea  of  the  vaUi<  if  .ulih-  i  1  .il  compartments, 
showing  that,  after  a  certain  ntcosary  number  atlditional 
ones  may  be  of  little  value. 

To  find  the  interinr  water  depth  for  a  given  immersion,  it 
is  ni>ted  that  the  displacement  of  the  dock  at  any  draft  is 
equal  to  the  weight  of  the  dock  plus  the  weight  of  the  water 
inside  the  dock.  It  is  evident,  therefore,  that  the  outside 
waterline  is  higher  than  the  inside  water  surface.  The  method 
of  locating  the  corresponding  posMoni  of  the  two  consists 
of  plottiug  curves  of  displacement  of  the  dock  at  various 
drafts,  and  curves  representing  the  weight  of  the  interior 
water  corresponding  to  the  various  watcr-lrvel  heights.  From 
these  a  curve  showing  the  total  weight  of  the  dock  and  in- 


t<  lior  water  ^t■^  ■.a-i  water  levels  is  obtained.  If  a  ship  is 
i>i  the  dock,  the  curve  ui  the  ahip's  displacement  must  be 
added  to  the  curve  of  Uie  dock's  displacement  and  weight  of 
:hf  ititcrior  i^ater. 

.A  t .  nsuic  ralion  of  the  >taliilily  of  the  d<jck  requires  cal- 
culatiooa  when  the  dock  is  free  under  all  different  conditions, 
and  alio  when  a  ship  is  in  the  dock  under  all  oouditions.  The 
mathematical  discnasion  leads  up  to  a  formula  for  the  co- 
efficient of  stability  in  which  all  values  occurring  having 
been  .  t  lained  by  direct  calculation,  and  expressed  in  curves, 
lorn  s|M.riil:r^;  values  may  be  taken  from  the  curves  at  any 
draft  !  hi  Kf-  ii'  f  il"  weight  of  the  -Inp  in  ilic  dock,  the 
less  will  she  tiHtlituiu  of  stability  Ijeconic,  As  the  .J  k.-c  in- 
clines, the  stability  increases  wiih  lln  angle  of  hc<  1  wi-h  -he 
dock  free,  and  by  a  greater  proportion  with  a  ship  in  the 
dock.  Therefore,  the  stability  is  a  minimum  at  the  vertical 
position  for  any  probable  angle  of  heel,  and  the  stability 
curve  increases  as  the  dock  inclines  hy  righting  moments 
greater  than  for  the  displacement  cot  by  the  ship  in  dock  in- 
clined at  the  draft  of  the  imtant  under  consideratiotL 

The  forces  tending  to  bend  or  break  a  Hoatmg  dock  act  in 
the  same  manner  as  for  a  ih^  considered  as  a  lioating  beam. 
It  is  cuatooiarjr  on  iHm  part  of  tome  to  consider  that  the  side 
walls  of  a  dock  should  tie  built  with  safficient  girder  stren){th 
to  carry  the  entire  load.  As  a  ma?fi-r  .if  f:irt,  the  1  nd  rests 
upon  the  center  pontoons,  and  is  traiistuiUi-  I  tlirr.nijh  the  con- 
nections to  the  side  walls.  All  portion?  i'  -iili-  wulU.  p m- 
loons  and  connections  carry  each  iu  own  share  oi  the  dis- 
tributed load,  both  longitudinal  .lu  i  t: .insverse.  The  strength 
calculations,  therefore,  consider  the  entire  dixk  as  a  single 
beam,  longitudinally  or  transversely.  From  the  curve  of  l>end- 
ing  moments  it  is  found  tliat,  with  a  ship  docked  and  the  dock 
pumped  dry,  if  we  intfodnoe  water  into  the  end  pontoons  the 
taaximna  bending  moment  at  the  midship  aectiaa  will  be 
reduced.  In  a  certain  dock  it  wa»  f  oimd  potelile  to  10  flood 
the  ends  with  a  depdi  of  8  feet  9  inches  of  water  inside,  and 
still  leave  enough  freeboard  at  the  pontoon  deck  platform.  Tn 
that  condition  the  tmit  stress  at  the  most  strained  section  was 
reduced  to  less  than  one-third  its  former  value.  It  is  there- 
fore wise  to  rct  nn  ;i-  minti  «."ti. r  .t.  possible  in  the  end  pon- 
toons in  duclcing  a  large  ship  where  the  stresses  are  great,  es- 
pecially when  the  ship  it  to  remain  in  deck  for  a  length  of 
time. 

No.  8.— Some  Recent  Inventions  as  Applied  to  Modern 
Staamships. 

Cr  W.  CAtULE  WALLACX. 

ABSTKACT. 

For  the  safety  of  the  crew  and  for  convcnicuce  in  working 
Ibe  vesiel  an  arrangement  posaearing  the  following  ^lili- 
catiens  by  wUch  eveiy  hulldiead  door  in  the  vessel  can  be 
closed  from  the  bridge  in  a  matter  of  a  comparatively  few 

seconds  should  be  installed  on  every  ship.  First,  it  must 
be  possible  under  ordinary  conditions  at  sea  or  in  port 
to  open  and  close  the  doi>rs  at  -.mM,  Ivuving  them  cither 
open  or  shut.  Second,  before  the  doors  are  closed  from 
the  bridge  an  auttiinati.:  «.>rninK  must  Ije  given  to  those 
below,  after  which  they  must  close  slowly,  not  drop  sud- 
clenly  Third,  after  the  doors  arc  closed  from  the 
bridge  it  must  be  possible  to  open  any  individual  door,  tlM 
door  dosing  auMoaticaily  again.  Fcmrth,  in  the  event  of 
water  emering  any  compannent  to  a  dangerous  extent,  the 
doora  ist  immediate  proKtmiiy  to  this  compartment  mnst  close 
aiilematkally.  And  taat,  tlw  mcanf  adopted  fur  dodiv  the 
doors  nmst  be  such  that  even  when  the  mechanism  is  sni> 
merged  it  will  still  perform  hs  work. 

Pour  mediums  arc  available  for  doing  this  work;  steam, 
•lit.  v,ritrr  -iiul  rVctrlcity.  Steam  is  inadmissible  chiefly  on 
account  of  bursting  steam  pipes.   The  pneumatic  system  has 
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been  tried  and  foand  wwiting,  to  *ay  nothing  of  its  being  too 
expemive.  E]«ctrieily  Ims  been  used  with  coniiiiienbl*  suc- 
cess in  tins  country,  but  has  olqectioni,  wiiich  appcM  to  the 
writer  to  retegate  it  to  the  second  place.  Amoag  them  is 

the  possibility  of  blowing  oitt  Of  fuMS  w  injiii]^ to  the  motors 
through  overload,  the  risic  Of  short  circuit  should  the  gear  or 

conductors  btconitr  siilincrjjfd,  and  the  great  difficulty  of  lo- 
cating or  remedying  a  fault  in  the  system.  For  these  reasons 
hydranlit  contrnl  Ni-rms  to  lultill,  m  r.-  ji  m:!  ,  than  ether, 
the  r«'<|iiirenients  necessary  to  n  ihotoughiy  relialnf  \v;i!er- 
tight  door-dosiiig  syM.ni  lii  the  writer's  opinion  tli./  l-.y 
(Iraultc  system  in  use  on  the  two  large  Cunarder»  fuihiln 
every  requirement  of  a  perfect  water-tight  dr)Or  system 

The  olber  inventions  con>idercd  lend  rnr)re  toward  the 
comfort  of  |ias(enger»  than  to  their  safety.  The  first  of  these 
is  the  Mw  means  of  disposing  of  the  ashes  and  clinkers  from 
the  stokeholds  of  vessels  without  the  necessity  of  hoisting 
them  above  the  tmln  deck  and  dnmiAig  them  over  the  side; 
or  foTcrog  them  above  the  waterline  by  a  jet  of  water  and 
then  over  the  side  through  a  bent  pipe.  The  new  method  con- 
sists of  an  apparatus  by  which  the  ashes  and  clinkers  are 
forcc<i  tlir  th  I"  -i  in  of  the  ".hip  by  means  of  cotniin  --^f'! 
air,  "111  I Ih  -  iiT.  jiir  con^isit*  of  a  hopper  to  recent  i);<' 
;r-hi.  ,  ;ir  ■!  i: ! ■■r.. r  ■  .i;,i:;-iig  into  a  cfusher.  which  break' 
the  Urge  cliiikiTs.  Iklow  Ihe  crusher  is  a  drum  revolvmi; 
horiwiitally  in  a  waler-iight  casing.  .\s  it  revolves  the  inside 
of  the  drum  is  allernatoly  in  communication  »iih  the  chamber 
below  the  crusher,  and  the  discharge  opening  through  the  bat' 
torn  of  the  aiiip.  While  in  communicatioo  with  the  latter, 
cooipresscd  air  is  admittad,  cxpdibig  the  ashes  thnragh  Ae 
bottom  of  the  sUpw 

Two  other  recent  invenHoni  of  importance  include  a  device 
for  coolini^  itate  rociiii%  in  vessel*  trading  in  the  tropic*  and 
fitted  whh  refrigerating  machinery,  and  a  device  for  matn- 
t.iining  elcclrically  healed  staterooms  at  a  difmitr  tempera- 
ture irrespective  of  atmospheric  conditions.  The  conling  de- 
vice consists  of  a  pipe  containing  a  I  rin-  il  supplied  from 
the  refrigerator,  through  which  the  air  snp)iiie<l  to  the  state- 
room is  drawn  by  a  small  motor  driven  centrifugal  fan.  The 
fither  dr\-kc  is  the  Gcissingcr  dcclric  thermo-^tat.  by  means 
nt  which  electric  heaters  are  automatically  controlled  to  main- 
tain a  room  temperature  constant  Mrilhtn  the  limits  of  a  few 
degrees,  thus  nving  electric  energy  and  adding  to  comfort. 

MMBs  KEAb  MovcMaa  aa 
No.  9.— Servlei  Teat  of  the  SlemiaMp  Harvard. 

»¥  W<l»r>iw>t  c,   It.  PrAli.,r>«,  w.  ».  tttJtllD  «sri  ii.   v  n'»(I*, 

(This  paper  is  published  in  full  on  page  iiz.) 
No.  10.— Trlala  of  the  U.  ».  SoMil  Cruiaef  Oteiler. 

PV  cifMi-r:i  r.  wciMniiB. 

.M1>TII.\<-T. 

The  final  acceptance  trials  of  the  L'nitcd  States  scout 
cruiser  Chester'  took  place  on  Oa.  ao  and  sii,  igo8,  in  a  heavy 
northwest  gale,  with  die  foUowuig  results: 


Duration,  hours   la  4 

Disi>lacement,  tons   SAxn  3,631k, 

Mean  rerolutions  per  mhtute   479.6  590.1 

Corresponding  speed,  knots   a)  a6.i 

Mile*  per  Ion  rif  coal   I.5 

Average  :iir  presstire,  inches   0.7s  a.7S 

Coal  per  E.  II.  I'  per  hour,  potmds.   jAl  343 

Coal  per  1.  H,  P.  per  hour  uii  basis  oi 

Ol55  propulsive  eoelHcieiit   1.7B 

*  Tm  a  auMrsl  dtsctlstloa  «f  tUi         jk  pice  ttl  o(  our  Jwe 


<niW>  litue,  sad  fw  a  nmd  of  the  rnSMmttrj  mwtVtm*  «nd 
MuidsidiiatiMi  irfals  tiamt4  in  Ihe  lifat  fmn  ef  tMs  twu,  M*  our  hem 
r«r  S«|ilendi*r.  ItSK. 


On  these  trials  in  a  very  rough  sea  the  turbine*  did  not  race. 
The  Alp  was  operated  on  these  trials  by  her  regular  navy 
crew  under  service  conditions.  The  coal  was  ordinary  run  of 
mine  ttken  from  die  Government  pile  at  the  Boston  navy 
yard  The  air  prescurcs  carried  were,  by  ditectloii  «<  the 
hoard,  regulated  to  be  the  same  as  on  the  correipoadiwg  pet* 
liininary  acceptance  trials. 

The  conclusion  drawn  by  the  writer  from  the  trials  of  this 
ship  is,  that  Ihe  combination  of  bent-tube  boilers  with  rugged 
5camIinB«.  or  of  other  Iniilers  capalde  of  a  high  rate  of  forc- 
niC  uiij  </',  a|i' 'T-;i'ii '11  vit  iiiiii  i  i"  lu.iini.;  ',nit,"iLv  i;  rnilmied  with 
steam  turbines,  permits  a  lightnes*  01  niiciiitmy  iiisiallation 
without  any  s.icritVe  of  dur-ibility  and  reliability  never  be- 
fore contemplats'd  in  our  warship  designs.  Light  machinery 
installations  have  been  constructed  in  the  past  for  torpedo 
boats  and  destroyers,  but  through  the  use  of  siwrt-life  boilers 
of  very  light  scantlinga  and  delicate  parts  In  the  main  engines 
and  auxiliMlec  durability  and  reliability  have  been  sacrificed. 
The  machinery  of  the  Chttter  is  not  of  this  elais.  Ligbtness 
per  unit  of  power  is  obtained  through  thcmiodyiiamic  eB- 
cicncy  and  high  output  per  unit  of  surface.  The  bmters  are 
of  rugged  design  and  have  large,  v::\'  '-.  -iitcs  Tluir  casings 
;tTc  heavy  snd  durable,  .■\fier  l4.oi»  iuilc  of  suaiiiLng.  one 
■  111:1  I  |Mri  .  f  iSi  ^■asing  only  has  shown  any  ftfect  01  service. 
A  slight  ihickening  at  this  spot,  and  the  addition  of  four  -"mall 
baffles  alHiiif  0  inches  square  In  the  soot-boxes  at  the  iMittom 
of  each  boiler,  will  reme<ty  this  diflicully.  Furthermore,  the 
boilers  can  readily  be  cleaned.  These  boilers  can  be  forced  to 
evaporate  11  to  i>.S  pounds  of  water  per  square  foot  of  heat- 
ing surface  under  gage  conditions  (not  from  and  at  ais  de- 
grees).  They  are  not  light  per  unit  of  surface,  but  their 
abilit>'  to  indefuiitcly  withstand  hcaiy  forcing  and  show  good 
^•fficiency  makes  them  extremely  light  per  tmit  of  power 
developed. 

Machinery  of  the  Chester  type  is  perfectly  suitable  for  our 
battleships  and  armored  cruisers.  Its  adoption  will  give  our 
countr,-  ships  that  are  a  knot  faster  than  foreign  ships  of  the 
»ame  di^platenunt  without  anv  increase  in  machinery  weight. 
Turbines  have  already  been  adopted  in  our  latest  designs,  but 
v.hile  boilers  adopted  in  our  latest  designs  are  strong  and 
durable,  they  are  not  capable  of  the  high  output  per  unit  of 
surface  that  can  be  obtained  from  the  type  on  the  Cktslir, 
It  seems  as  if  this  advantage  were  worth  serious  consideratioa. 

No.  12.— SMpfeidMInK  on  iho  <ii«at  Lakaa. 
av  SMSkV  evaa. 

Thl«  paper  jfi'ves  a  detailed  statement  of  the  method  of 

procedure  in  building  a  nnxlerii  lake  vessel  of  the  hopper  tvpe 
from  the  tirdcring  of  the  material  through  the  laying  out, 
fitting  up  and  finishhig  of  the  ship. 

No.  13. — The  Steamer  Commonwealth. 

nV  nARRLV    T.   BCKRY  AXD  J.    ItUWLAKD  CARt>?ttR. 

The  Ci>mmon\i>ali!i,  built  for  night  service  between  New 
York  and  Fall  River,  is  455  feet  2  inches  long  over  all,  55 
feci  beam  molded,  22  feet  vmMcA  depth  with  a  draft  of  13 
feel  at  a  displacement  of  MM  gross  ton^  and  is  feet  at  a 
displacement  of  6>4to  gross  tons.  The  maximum  desigucd 
•peed  is  92  statute  miles  per  hour.  Experience  with  pro- 
peder  and  aide-wheel  steamers,  in  this  particular  service^  dem- 
onstrates that  verv  much  greater  overhang  of  guard  can  be 
fitted  to  the  side-wheel  boat.  On  the  Commonxvealth  19  feet 
8  inches  overhang,  each  side  of  hull,  was  neces^ary  to  pro- 
vide lor  the  spacioiK  silooiis  and  Ktaier<ioms  demanded  by 
the  traveling  public.  Tlii^  e.Mrenie  breailth  of  guard  is  in 
addition  a  very  etficienl  safeguard  against  serious  damage 
to  ihe  hull  in  case  of  collision.  The  coni|>otuid  inclined  en- 
gine with  feathering  wheels,  as  adopted,  combines  the  ability 
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10  stop  and  buck  very  qukkty,  utilizes  only  lower  hoM  space, 
wbkfa  ii  of  vciy  ltttl«  value  for  freicht  or  paascnger  accom* 
modal  ion,  and  avoids  the  cjaoessive  vibraiioa  comBum  to  screw 
propellers  in  shalkm  draft  vessels. 

The  propelling  machiaery,  designed  for  a  maaimmn  indi- 
cated borse-powcr  of  10,000,  is  coinpostd  of  a  double  com- 
pound, inclincil,  ri.Liin  L^ioirg  i  iiiiiiii:  wilh  two  hit;:;  Ilr:  ^^ur« 
cylinders  50  incbcs  diameicr  ititii  iwo  lo»-pri;s*ur«  tjluwiers 
96  inches  diameter,  with  a  coiiuiiom  pi«u>n  stroke  of  114 
inches  connecled  10  two  pairs  of  cranks  set  at  right  angles. 
All  c)■lind^r^  arc  filti-d  with  doiiMt  poppet  valves,  Sickles  ad- 
justable cut-olT  on  the  high-pressure  cylinders,  and  Stevens 
fixed  cut-off  on  the  low-pressure  cylinders,  all  operated  wilb 
Stephenson  links  controlled  by  a  ao-incfa  fay  34-inch  steam  re- 
varsiag  cngiiM,  Two  surface  condensers  of  <^ndrlcal  type, 
each  cdotaining  8fi»  square  feet  eooNnf  snrfaot^  arc  located 
outboard  of  the  lowpressnre  flinders,  with  auction  pipes 
to  two  rertieal  air  pumps  5  feet  diameler  by  30-inch  stroke 
connected  to  the  low-pressttre  cro«»h«id*,  The  wheels  are 
of  the  feathering  type,  feet  oiii  -i!.  di.-irn  u  r.  Steam  is 
supplied  by  ten  Scotch  twiUrs  ln<-aiiU  li  it  i  ii  tach  side,  each 
15  feet  6  inches  in  diameter  Ijy  13  feet  6  inches  long,  haviiu' 
three  Morrison  funiaccs,  50  inches  inside  diameter,  with  a 
total  grate  surface  of  937  square  feet  and  a  total  heating  sur- 
face of  3!>J40  square  feet.  Forced  draft  is  supplied  to  closed 
ash  pits  by  four  blowers.  The  electric  outfit  is  comprised  of 
two  75  K.  W.  generators  with  io^i>inch  hy  i8-inch  by  ^inch 
engines  and  otie  50  K.  W.  generator  with  engitw  9}i  iadNS  by 
15  mehes  by  6  incites,  located  in  the  cfigine  raon  on  the  main 
deck,  sttpplying  about  three  ihonsand  incandesecnl  lights,  a 
:^-jndi  searchlight  on  top  of  pilot  liQiise,  an  ekctiic  elevator 
with  a  capacity  of  2.000  pounds,  and  two  electric  Mowers  for 
_thc  ventilation  of  the  aft  cabins. 

Particular  attention  has  been  paid  to  fire  protection  and 
hrc-fighting  appliances.  Ail  wood  work  throughout  the  cargo 
space,  emigrant  quarters,  crew's  qnartcrs  on  the  main  deck, 
and  kitchen  on  the  dome  deck,  is  covered  with  galvanised 
iron,  fastened  directly  to  the  woikJ.  Sttel  decks  are  fitted 
over  the  ntachinery  space.  The  engine-room  and  boiler-room 
ventilators  and  enclosures  are  of  steel.  'I  wo  fire  bulkheads 
arc  provided,  dividing  the  vessel  into  three  fire  compartments. 
Stiitable  slidmg  doors  are  provided  in  tlte  main  corridors  and 
freight  space.  An  iron  bulkhead  extending  entird]r  across 
tlw  upper  deck  house  is  fitted  just  forward  of  the  kitchen 
rattfte.  There  art  sixty  fire  hjdrants  located  throi^hout  the 
steamer,  with  a  cmnplete  equipment  of  portable  hose  and  fire 
extinguishers.  In  addition  to  this  an  independent  sprinkler 
system  is  provided,  connected  to  manifolds  in  the  engine  room 
on  which  a  pressure  of  too  pounds  per  -si|uarc  inch  is  always 
maintained.  Supplementary  to  this  system  is  a  thermostat 
system  with  mercury  thermostats  located  not  over  I2  feet 
centers  with  all  wires  run  in  conduit,  and  divided  into  cir- 
cuits corresponding  with  the  sprinkler  circuits. 

In  tiac,  magniliecnce  ami  completeness  of  equipment  the 
CMNiMratvraftli  represents  the  liighest  development  of  this 
type  of  vessel.  The  contractors  were  the  Quintavd  Iron 
Works  Company,  of  New  York,  and  the  httll  was  built  at  the 
yards  of  the  Wflflam  Cnnp  tc  Sons'  Ship  and  Engine  Build- 
ing Company,  of  Philadelphii. 

No»  14.— Centfffuful  I>ump  Fif«>B«flite. 

»T  rWAti.Ks  f.  u*:sT 
.\nsTK.\<T. 

The  fire-boat  is  now  rapidly  coming  into  use  as  an  au.xiliary 
water  supply  to  the  municipal  pumping  plants  in  cases  of  large 
conflagrations.  The  pressure  maintained  and  the  volume  sup- 
plied by  the  ordinary  city  water  supply  are  insufficient  in  ex- 
treme cases  and  moat  of  the  large  cities  are  now  installing 
the  tfttem  of  water  mains  drawittg  their  supply  directly  from 


the  water  front.  Suitable  connections  to  auxiliary  mains  are 
provided  where  these  mains  lead  to  the  river.  The  f easihHitp 
and  praetieability  of  this  high-pressure  main  system  have  been 
demonstrated,  and  consequently,  in  future,  higher  prcssuica 
and  more  capacity  will  be  required  of  the  pisnqia  on  the  fire- 
boat. 

The  <  ~' i;iiiKrit  (it  iIk'  untrifugal  pumii  of  llicf  nusltiple 
stage  i.uie!)  13  ci..in|i.ir.iii-. I'l;.  recent,  ami  ilic  iuiMTi:  nf  the 
steam  turbine  has  aiili  il  m  it-,  .ulnj'', t. .n  i.winj;  1,1  thi.  hi^h 
speed  obtainable.  In  ilie  boats  etjuipped  with  loibme^  and 
two-stage  centrifugal  pumps,  there  has  been  no  difTicully  ia 
otNaining  higher  pressures  than  arc  possible  in  the  reciprcK 
eating  poinpu  This  pressure  can  be  easily  iiKreased  hy  in- 
creasing the  number  of  stages,  with  no  effect  on  the  structure 
or  working  of  the  pnmpw  The  type  of  turbine  used  in  oper- 
ating these  centrifugal  ptimpa  has  been  the  horiaontal  im- 
pulse type.  This  type  of  ttirUne  is  more  compact  tttan  the 
reaction  turbine,  and  it  is  claimed  that  it  can  be  started  with- 
out being  warmed  up,  a  performance  said  to  be  dangerous  in 
the  reaction  turbine  owing  to  the  liabiltly  of  warping  the 

spindle 

1  v.  I  j.'joo-gallon  boats  recently  built  for  the  city  o-  l  liu  kk'O 
ha\c  the  following  dimensions:  Length  over  all,  120  lect; 
beam.  j8  feet:  depth,  15  feet;  mean  draft,  g  feet  6  inches,  and 
a  displacement  of  ;oo  tons.  The  main  pumping  and  power 
machinery  consists  of  two  (Xio-horsepowcr  Curtis  tuxhines 
direct  coimccted  to  aoo  iC  W.  direct-current  generators  and 
two-siace  cemrifugal  pumpa.  The  generators  served  to  pro- 
vide current  for  the  propetUng  motors,  which  are  of  the  vari- 
able apeed-reversing  type.  There  ire  two  pampinK-Kenet ailng 
Seta  in  each  hoat,  and  twin  terews.  Steam  is  snpi .1  '  t  two 
two-famace  Scotdi  boilers,  with  total  of  j.Kjo  --'.p.. it,  11  i-t  of 
heating  surface  and  84  square  feet  of  grate  surf.ic  l  -ii  id 
draft  is  provided  on  the  closed  stoke-hole  system.  The  j.usitps, 
though  u$.ual1y  run  singly,  -jii  compounded,  and  a  nozrlc 
procure  of  over  300  pounds  was  thus  obtained  on  a  test, 
with  a  resultant  capacity  of  about  j.ooo  gallons  per  minute. 

In  an  H-hour  test  un  one  of  these  boats,  4.800  gallons  of 
water  were  discharged  per  iiox^lf  per  minute.  Or  a  total  of 
<j.6oo  gallons  for  the  boat.  The  steam  consumption  of  the 
turbines  per  B.  H,  P.  per  hour  figured  out  at  18.4  pounds  and 
the  coal  consumption  per  B.  H.  P.  per  Iwar  at  z8a  pounds. 

Tlie  data  obtained  from  the  faregoing  test  show  not  only 
that  the  centrifugal  pump  i>  a  more  powerful  and  reliable 
machine  than  the  old  t\-pe.  bnt  also  that  the  greater  economy 
of  the  turbine  outfit  makes  it  possible  to  do  more  work  with 
about  half  the  bdiler  capacity.  Comparing  the  water  rate  of 
these  turbines  with  that  of  a  high-pressure  pump  taking  steam 
for  almost  full  stroke  demonstraiet  the  fact  that  there  is 
probably  no  boat  afloat  of  the  same  size  tliat  has  the  same 
pumping  capacity. 

No.  15.— Sca-Uoing  Suction  Dredges. 

»V  VM»MM  «■  e«M*S««lk*. 
ikHMMT. 

Recently,  the  En^neer's  Department,  United  Slaiei  Army* 
have  contracted  for  a  numher  of  sea^coing  suction  dredges 
of  varying  sixes,  ranghig  from  t66  feet  to  300  feet  long,  the 
capacities  of  bins  ranging  from  1.000  to  3,000  cubic  yards. 

The  dredged  m.tleria1  h  carried  in  two  larjte  Wn»,  one  for- 
ward and  one  aft  of  the  m.if  li  :  .  ly  space.  The  <ifficers  and 
crew  have  commodious  qu.irur.s  in  houses  on  deck  and  on 
the  lower  defk  forward  and  aft.  The  propelling  m-ichinery 
consists  of  Iwo  compound  engines,  steam  for  which  is  fur- 
nished by  four  single-ended  boilers.  .V  very  targe  rudder  is 
necessary,  due  to  the  shafts  being  so  far  outboard  and  the 
extreme  fullness  of  after  body. 

In  operating,  ttw  dredge  is  kept  moving  forward,  at  a  speed 
of  about  six  Imola,  with  the  suction  pipes  dragging  on  the 
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bottom.  The  maretial  i*  s»»ck«i  up  hy  jo-incli  cmtrifugul 
pinVa  md  di«charft«d  into  bins,  ilirouKli  pipc»  anti  ili>tribiitit>g 
chutes  oil  top  of  the  bins.  By  mean*  of  gaui  in  the  bottom 
■nd  ddo  of  theie  chntcf  it  is  jMMiibie  to  dittribme  the  na« 
tcrbil  evenly.  As  the  bin  HUi  the  weier  l»  ^ined  of  bgr 
overflows  ^iroogh  the  tides.  When  tlie  bins  are  filled  the 
dredge  proceeds  to  the  dumping  ground<<  and,  opening  the 
gates  in  the  bottom,  drops  the  material.  The  gatci  arc  oper- 
ated by  means  of  a  doubte-cyUndcr  vertical  engine  through 
worms  and  fixed  nuls  on  vertical  rcxU.  The  perceniage 
dreJ^'C'J  di'iiends  on  the  qnality  of  material  and  ranges  from 
10  to  00  percent. 

The  ctir%e»  of  bending  moment*,  etc.,  and  equivalent  girder, 
for  the  latest  New  York  harbor  dredges  »how  that  the  neutral 
axis  of  the  girder  is  very  low,  showing  that  the  material  is 
not  distriboted  to  the  beat  advantage.  The  tension  is  the 
sheer  smtM  works  out  at  4.1s  tons  and  conpreMion  tn  the 
keel  at  *n  tona. 

On  two  dredges,  bnilt  for  the  Isthmian  ^iial  ComrniMion, 
the  deflection  under  load  measured  s/l6  inch  in  joo  feet. 
This  returned  to  wiibin  1/16  inch  of  original  marks  when  the 
load  was  dumped,  which  would  indicate  that  the  structure  is 
amply  stiff 

An  inclinini;  f  N[M  riiiiLiit  conducted  on  these  dredges  gave 
the  following  results:  Empty,  C.  M.  -  7.19  as  inclined, 
trans.  B.  \f.  -  20,4  feet,  trans.  C.  B.  =  5.53  feet,  C.  G.  above 
base  =  18.74:  loaded,  corrected  C.  G,  ss  1S.14  feet,  met. 
above  baie  =  nB,  G,  U.  =  2/66. 

No.  W^TIw  Brillsk  IntcmailoiMl  Trapliy  lUce  of  I9Q«. 

rr  w.  r.  nsruitt. 

ABSiaACT. 

The  modera  speed  launch  which  has  of  late  engaged  the 
attention  of  iportsmcn,  yachtsmen  and  engineers,  is  essen- 
tially a  French  production,  representinK  a  certain  stage  in 
the  development  of  the  gas-engine  intermediate  between  the 
automobile  and  the  airship.  Its  origin  is  due  neither  to  the 
naval  ari-ht'iri,  ilie  marine  engineer  nor  the  yachtsman,  hut 
to  the  n  -iL  s;  and  ambitious  builders  and  owners  of  auto- 
mobiles, whi  .  all  ut  i<)oo,  transferred  the  lightest  and  most 
powerful  of  their  new  engines  from  their  proper  place  in  the 
ear  to  an  improvised  setting  in  some  sort  of  a  launch  hull. 
The  interaatkMial  auto-boat  race  of  1908  is  noteworthy  in 
that  it  has  establtslicd  an  authentic  record  of  a  higher  speed 
than  ever  before  made  by  vcstcU  of  under  40  feet  extreme 
length;  but  what  is  of  far  greater  importance  is  the  fact  that 
it  has  dcmomtiuted  beyond  question  the  position  of  the  naval 
architect  as  the  one  controlling  power  hi  the  prednctioa  of  a 
perfect  vesiel,  even  the  marine  engineer,  essential  ai  he  is, 
being  suhordinate  to  him. 

Till-  laii  w.i'.  h.'lrl  in  lluiiiiii;;-i.n  Bay,  Long  Island,  \uf(  X 
over  a  ti  laiikiuI.Tt  ri  ur^t  lo  ii.iuiical  miles  long,  three  circuits 
of  the  coil r- 1-  li.  inif  made.  The  entries  included  two  F.iigUsh 
boats,  the  H  oUcU-y-SiddeUy  and  Daimler  II..  and  three 
American  Imwis,  the  ZJi.rrV  //..  the  V.  S.  .1.  ami  the  Den  II. 
The  IHxif  II.  was  first  over  the  line,  followed  W  the  /l.n  //,, 
the  Daimler  II..  the  WoU^ty-SiddcIfy  and  the  ('  S,  A,;  the 
last  41  seconds  a<ter  the  siKtial.  Shortly  after  the  start  the 
Ikttmkr  II.  speeded  up  and  opened  Kveral  lengths  between 
her  stent  and  the  Woiselty-Siddtley,  passing  the  first  mark 
only  ahotit  SO  seconds  after  the  Dhd*  It,;  a  little  later,  tow* 
ever,  one  of  her  wnig  engitiei  gave  out  and  ihe  witMrrw. 
The  Dixie  //.  covered  Ihe  firit  round  of  to  namkal  mile$  in 
21:3s.  leading  the  ll'oI.u-l,-y-Siit(l,-lcx  by  47  seconds.  She 
covere«1  the  second  round  in  J2:U'^.  with  the  H'olst-U'v- 
Siddfli-y  but  16  second.s  astern.  On  the  second  ]cg  of  the  third 
round  »hc  speeded  up.  finialiing  the  race  with  a  lead  of  33 
seconds. 


On  the  following  day  the  Dixie  II.  waS  ran  Over  the  niea«- 
ureil  mile  course  in  Hempslc.id  Bay,  fcally  I.I  nautical  miles, 
four  runs  being  made.  The  mean  of  the  four  runs  showed  a 
speed  of  iMJOS  knots,  or  statute  miles.  On  Aug.  so,  at 
and  a  die  Dhie  Ih  raeed  as  one  of  the  i^lengcrs  for  the  ' 
A.  P.  B.  A.  Gold  Cup  over  the  Chippewa  Bay  course  on  the 
St.  Lawrence  River,  two  ronnds  making  jo.to  statute  tniles. 
She  won  the  three  races,  all  run  in  rough  water;  the  highest 
•<peed  made  being  an  average  of  31  knots  in  the  second  race. 

While  the  success  of  the  Dixie  11.  wa«  due  to  the  har- 
monious efforts  'I  tin  lb  signer,  builder,  rtpt.i in  Mid  engineer, 
the  fact  that  concerns  us  most  to-day  is  that  the  ma>ter  mind 
was  that  of  the  naval  architect  (Mr.  Clinton  H.  Crane);  the 
others,  each  doing  bis  own  work  in  his  own  place,  being 
>u'H>rdinatc  to  him.  It  cannot  be  too  strongly  etnphasised  that 
what  has  brought  success  in  this  iiutance  is  not  the  mere  re- 
finement of  lines  through  tank  experiments  nor  the  discoveiy 
of  any  new  principle  that  will  make  poisible  a  higfacr  speed: 
it  is  only  that,  for  oiKe  at  lenit,  the  naval  arcbilect  has  been 
free  to  eneidsc  the  proper  {unaions  of  Us  office;  to  detct' 
mine  from  hit  knowledge  of  the  mies  and  conditions  of  this 
special  case  the  type  and  general  dimensions  best  suited  to 
them;  tn  select  freely,  .according  to  his  knowledge  of  the  laws 
of  naval  architecinr<  ai  d  his  perMmal  experience  with  vessels 
in  service,  the  vital  (  N  nu  n's  of  the  design,  the  displacement, 
freeboard,  local  in  .it  tlic  inters  and  distribution  >  I  ilv 
weights;  to  draw  upon  his  general  knowledge  of  marine  engi- 
neering for  a  horsepower  filled  to  his  hull,  and  then  to  nHlice 
his  special  kn  wIkI^l  in  tin  il:afting  of  Ihe  lines, 

No.  17.— Transportation  of  Submarines. 
M  aiMa.  nmrnmctm  w.  j.  mstcs,  v.  s.  k. 
ABSTtACr. 

It  having  liecome  necestaty  to  transport  two  mbmarincs, 
length  over  all  64  feet  9  indies;  diameter.,  ontiide  of  hull, 
inside  of  htlge  keels,  ii  feet  10  inches,  it  was  deddcd  to  send 

from  the  Navy  Yard,  New  York,  to  a  distant  port  on  a  col- 
lier, length  over  all  322  feel,  breadth  extreme  43  feet,  depth 
moldcil  'cji  liji  inches,  normal  ln.id  ■  i.iii  nj  feet  7;i 
inches,  and  launch  them  from  ihc  collier's  deck  upon  arrival 
at  the  port  of  destination,  after  which  the  collier  was  10  he 
ready  to  immediately  assume  her  ordinary  duty. 

The  necessary  stability  calculations,  to  dctemiinc :  first,  the 
stability  condilifms  when  the  collier  was  properly  loaded  with 
a  large  cargo,  and  with  the  sulimarines  on  board;  the  various 
changes  in  water  ballast  which  should  be  made  during  the 
voyage  to  compensate  for  the  changes  in  trim  and  draft 
which  would  follow  the  consumption  of  coal  en  route  to  en- 
sure that,  nndcr  all  possible  conditions  of  weather,  the  collier 
would  be  kept  in  proper  trim,  with  ample  stability  ;  and  the 
provision  of  suitable  additional  local  strength  to  pre\ent  any 
r  ■  '1  ili'y  '  '  c  l  ing  or  straining  the  hull,  so  as  to  cause 
Icikatiu  ihiu'iiKl'  .\cdn>*,  butts  and  rivets,  or  of  straining  the 
submarines.  This  having  Utti  satisfactorily  determined,  the 
actual  working  plans  were  next  iirepared :  but  before  they 
were  finally  completed,  a  model  of  a  subuLirine  to  three-quar- 
ter inch  scale  was  made  and  given  a  niei.icentric  height  corre- 
sponding lo  that  of  the  actual  submarine  ai  the  lime  of  launch- 
ing; various  model  cradles  were  also  tried,  and  the  model  wa* 
launctwd  into  a  wooden  tank  of  suhabte  size  to  prevent  rellex 
wave  action,  under  varwus  conditions  of  trim,  and  under 
various  condititms  of  incHnaiton  of  the  collier,  and.  (inalty.  in 
in^ation  of  the  gradual  change  in  the  slope  of  the  ways 
which  would  occur  owing  to  the  shifting  of  the  weights  dur- 
ing the  launching  period.  These  esi  i  i  im  n:s  having  fully 
confirmed  the  calculations,  working  pi.-^^l-^  ncie  prepared  with 
a  view  I  I  jiFj.cmg  these  two  submarines  on  the  starboard  and 
port  sides,  respectively,  of  the  collier's  after-well  deck,  their 
midihip  sections  befaig  approximately  abreast  the  maimmul. 
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and  their  axes  being  placed  directly  over  the  outbuard  coam- 
ingk  of  tbe  eoaUiif  hatelic*,  and  panlld  to  ihe  bottom  of  tht 

keel. 

The  tauncUiy  wa}'s  and  the  tripping;  devices  were  of  prac- 
tically the  Mine  tjrpe  as  thaac  lunally  ukA  in  lanncbing  side- 
waj*>  with  thit  ^ffercncc:  that  fmir  hiincliiiv  waya  and 
cradica  were  used,  two  at  each  end,  each  jmir  being  so  tied 
together  thai  thejr  acted  a*  tieds,  and,  between  then,  three 
supporting  chocks  were  located  over  btilVhrads  and  bcam^ 
beneath.  The  entire  weight  of  each  sulmiarine  wa>  ihcrcftirc 
carrii-il  on  fniir  hiny  ^r.i'lU';  ,iiid  three  solid  itiiA-l.N,  )ht' 
cra'K'--  l(Linc  ^  i  :»rr.-.rigic  ilini  ihcy  would  cany  Uivit  pro- 
p<irti.,n  it  the  ivtht  The  three  supporting  chocks  were  so 
arranged  that,  at  the  lime  if  l.innrhini;,  they  could  be  wedged 
to  take  all  the  weight,  ami  i  irmit  tli<  removal  of  the  cradle 
tleds  for  the  p«rp<i»c  of  iiibncating  the  waysi  they  were 
afterwards  to  he  replaced,  and  Ihe  cboclcs  then  knocked  down, 
leaving  the  entire  weight  of  the  submarine  on  its  two  cradle 
sleds,  ready  to  let  go,  by  cutting  one  rope,  at  the  proper  time. 

The  auhnarines  themselves  were  prepared  for  sbipment  by 
removing  an  small  portable  fittings,  die  atoraip  1iatt«iy»  Bad 
the  mddera;  the  cugiaet  were  suitably  shored,  to  prevent  any 
raddiig  while  hi  transit:  the  prupcllera  were  not  rcmoeed. 


LARGE  OAS  ENGINES  FOR  SHIPS. 

»v  r.  N.  rMCv. 

Gas  producers  for  use  on  shipboard  have  been  pretty  thor- 
oughly ducusned,  also  the  limiu  of  sizes  for  gas  engines,  but 
alt  ol  these  aiguawnts  have  presupposed  the  present  type  of 
•low  speed,  high  iailtal  pressure,  explosive  engine.  While 
the  gas  producer  is  geltitiK  to  be  fair(y  well  undcrslood,  let 
ns  see  if  some  more  suitalile  type  of  engine  eotild  not  be  con- 
sidered. We  will  assume  a  two-cycle,  three-cylinder,  fuel- 
injection  engine  as  the  coming  type,  for  reasons  detailed  below. 

Being  two-cycle  and  three-cylinder,  it  can  run  at  a  hii(h 
speed  and  be  very  liitht,  for  it'!  p«wcr;  especially  as  the  fuel- 
injeclii  M  (vi  r  \\,t<  no  ■■Ni  jusiun.  Iiut  a  constant  burning.  This 
type  Marts  ea^ily  witli  tumprtssed  air  and  reverses  like  a 
steam  engine;  in  fact,  handling  just  as  easily.  It  would  be  a 
very  simple  engine,  without  gearing  or  valves,  excepting  a 
very  small  Stevenson  link  motion  to  eontral  the  fud  Injec- 
tion and  air  for  starting. 

The  imxt  suceeufnl  engines  of  type  now  flnnnfae- 
tured  exhaust  at  tbe  end  of  stroke  tfarongb  a  port  in  the 
cylinder  at  one  side;  receiving  the  new  charge  through  a  port 
in  the  opposite  »ide.  The  new  charge  is  air  only,  and  thor- 
oughly i<avenges  the  cylinder,  some  of  it  even  escaping  to 
make  a  clean  scavenge;  but  this  represent*  no  toss  of  fuel, 
and  a  loss  of  power  so  small  thai  it  conid  not  be  measured. 
After  compression,  on  ihe  beginniiii;  of  the  return  stroke, 
fuel  (gas  or  liquid)  is  injected  and  burns,  not  explodes,  until 
cut  ofT  by  the  valve  gear.  The  fuel  is  ignited  in  any  one  of 
several  ways;  i.  e.  high  compression,  continuous  electric 
spark,  red-hot  metal  or  torch.  The  certainty  and  the  control 
of  these  features  will  be  apparent  to  any  one,  and,  moreover, 
they  are  borne  om  in  practice.  In  addition  to  this,  we  may 
borrow  the  idea  from  a  well-known  malie  and  use  the  latent 
heat  of  the  jacket  water  by  letting  it  boil  in  Ihe  jacket,  and 
after  a  pressure  has  aecDBiBlated,  inject  the  steam  into  the 
cylinder  with  the  fnd,  where  it  acts  in  such  a  manner  (»%  wc 
know  from  fact,  not  theory  )  as  to  increase  the  wononiy  and 
saves  most  of  Ihe  jacket  heat,  The  engines  now  on  the  mar- 
kit  made  alonff  the  alw>ve  lines,  hold  the  records  for  economy, 
*illiout  exception,  and  in  two  insLmces  have  exceeded  the  or- 
dinary engine  by  half;  i.  e,  they  lake  half  the  fuel.  Il  might 
be  well  to  notice  here  Uial  the  fuel-injection  Ijpe  of  gas  cn- 
gfaie  can  be  governed  as  noenralety  as  a  steam  ctigine ;  in  fact, 
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could  be  governed  by  a  steam-engine  governor,  fly  ball  or 
shaft. 

.Assuming  this  to  be  one  of  three  engines,  driving  a  targe 
triple-screw  ocean  steamer,  let  us  consider  the  auxiliarieSk 
First,  there  should  be  an  independent  gas  engine^  driving  a 
iinall  air  eoaipresior  for  sttrthig  pMpoaes.  There  should  be 
a  large  reservoir,  holding  oooiiilHAle  air.  snSdcsit  for  tev* 
eral  manoeuvers.  and  a  smaller  reservoir,  in  ease  it  has  to  bo 
Idled  ((uickly  for  use.  There  will  be  an  independent  ekctric- 
light  plant,  run  by  small  gas  engines,  to  furnish  power  and 
light,  and  possibly  ignition  for  the  main  engines.  .\;  it  is 
very  desirable  to  have  the  bearings  and  pins  oi  a  large  manne 
engine  pcrfci  tl.  ncL.  -sible  at  all  times,  we  could  not  expect 
to  compress  the  charge  of  air  in  the  crank  chamber,  since  it 
i»  to  be  all  open.  Instead  of  adding  a  huge  low-pressure  blow- 
ing engine,  we  will  merely  have  a  small  high-pressure  electric 
blower,  at  two  Of  three  pounds  is  sufficient  pressure.  The 
fuel  pump  or  small  compressor,  if  k<i$  is  tued,  will  be  coupled 
direct  to  the  main  shaft,  as  the  fuel  is  never  needed  until  after 
the  engine  starts,  but  if  the  engine  is  very  huge,  a  amall  drum 
to  store  the  gas  under  pressure  may  he  used  in  oonjuoctian 
with  a  separate  auxiliary  compressor,  histtring  always  a  su^ 
ply  of  fuel  to  start  on. 

•■Ml  the  auxiliaries  should  be  electrically  driven,  not  only  to 
do  asv.iy  with  piping,  hut  so  that  they  can  then  be  run  from 
the  dock  by  mere'.y  i  •  iim n  inu:  with  the  dock  power  house, 
leaving  the  ship  clear  for  rcjiiiirs-  .Ml  pumps  will  be  electric 
centrifugal,  as  this  type  has  been  su.;.  . -htitll;,  u-r^l  i  t  IphI 
pumps,  and  indeed  for  hydraulic  pressures  as  high  as  700 
pounds  per  s<|uare  inch. 

With  a  ship  of  this  description,  very  few  fircnncn  would  be 
needed.  There  wOUld  be  no  more  "cleaning  fires,"  no  more 
boiler  repairs  and  no  more  sinSng  boxes.  The  ship  could  be 
started  at  a  mfamtc's  notice,  without  waiting  to  "^leam  ttp," 
or  even  "warm  upl"  Instead  of  compressed  air,  it  nright  be 
found  advantageotts  to  have  a  large  dynamo  on  the  forward 
end  of  each  main-engine  shaft  for  developing  power  for  the 
auxiliaries,  the  dynamos  being  used  as  motors,  instead  of 
compressed  air  for  getting  under  way. 

Steam  from  the  jackets,  or  even  generated  in  a  vrr.ull  boiler, 
could  be  used  for  heating  the  ship. 

The  writer  believes  that  it  will  be  very  hard  indeed  to  in- 
crease the  power  of  marine  gas  engines  of  the  explosive  type, 
but  the  fuel-injection  type  can  be  designed  very  niuch  as  steam 
engines,  because  their  initial  pressures  are  not  high  (encepting 
the  compretsion-igiution  type)  and  there  are  vo  exploeionst 
hence  no  necessity  foT  the  enormoutly  massive  constmelion  of 
the  aforesaid  type. 

Forthennore,  gas-engine  designers  do  not  seem  to  appre- 
ciate the  advantages  of  nmlti-fTlinder  types;,  combined  with 
high  speed  and  several  imhs:  and  naturally,  when  they  try  to 
put  large  power,  and  explosive  power  at  (U.\t,  in  r  rte  large 
cylinder,  Ih.nt  cylinder  has  lo  be  very  mas^i  ,  r  :ind  m  ry  well 
supported,  and  experience  shows  the  rti^air-  t-j  ht-  m 
this  type  than  on  a  multi-cylinder  engine  of  the  same  power 
and  moderately  fast  speed,  particularly  if  the  latter  engine  is 
a  single-action  two-cycle  engine,  because  the  pressures  are  all 
in  one  direction,  and  there  is  no  knocking  of  partt,  no  matter 
how  loose  they  are. 


The  preparations  which  arc  being  made  in  Ihe  Belfast  yard 
<if  llarland  *  Wnlff  fi>r  the  building  of  the  new  White  Star 
liners  Olyu\fu  and  itl-.mi,-  of  Oo.f»i'  t  displacement,  in- 
clude the  construction  of  two  new  l,(X»-foot  building  slips, 
<j\ir  which  an  immense  double  gantry  is  being  erected,  the 
erection  fii  a  large  floating  crane  and  the  installation  of  a 
mr«lrrn  electrically-driven  hydraulic  and  pneumatic  plant,  at 
a  total  cost  of  iioouoao  ($i«46,6oo).  This  work  will  be  com- 
pleted in  January. 
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Discussion  of  the  Pap«r*  Read  before  the  Society  of 

Naval  Architects. 
As  thi.«i  meeting  was  not  hilil  until  after  <mr  <l:ite  for 
goin;;  to  press,  we  are  unable  to  publish  a  resume  of 
the  discussion  which  look  place  at  thc  meeting,  as 
has  been  our  custom  in  the  past.  Several  impt)rtant 
points  were  brought  out.  however,  which  arc  worthy 
of  comment. 

Three  of  the  papers  dealt  with  thc  important  sub- 
ject of  trials  of  vessels,  one  l)eing  <if  a  neneral  nature, 
setting  forth  the  practical  difficulties  of  obtaining  re- 
liable trial  <lata  from  merchant  ships;  and  the  other 
two  i)resenling  data  taken  frtim  tests  of  turbine- 
propelled  ships.  Of  the  latter,  one  contained  the  re- 
sults of  a  si.x-hour  test  umler  service  conditions  on  a 
merchant  ship,  anil  the  other,  data  obtained  <>n  the 
regular  preliminary  and  final  official  acceptance  trials 
of  a  scout  cruiser;  this  data,  of  course,  being  ob- 
taineil  umler  the  usual  conditions  which  li.tvcrn  trial 
trips  in  the  navy. 

It  rarely  happens  that  the  results  of  speetl  trials  of 
warships  arc  open  to  ijuestion.  The  trials  are  always 
carefully  made  under  thc  best  of  contlitions  by  a 


cur])s  of  trainc'I  observers,  and  inclutle,  of  course. 
|irogress)ve  trials  over  the  measured  mile,  a  four-hour 
nm  at  maximum  speed,  and  one  or  more  twenty-  four- 
hour  endurance  runs  at  lower  speeds.  On  the  other 
hand,  it  is  seldom  that  speed  trials  of  merchant  vessels 
are  as  carefully  matle.  Although  there  are  ftmr 
Government  trial  courses  on  thc  .\llantic  coast  and 
two  on  the  i'acific  coast  available  for  shipbuilders  and 
owners,  frequently  the  only  tests  attempted  on  mer- 
chant ships  are  those  made  under  service  conditions, 
where  little  opportunity  is  given  thc  observers  to  make 
their  oli>ervations  in  a  satisfactory  way,  and,  therefore, 
the  refinements  and  completeness  which  can  be  ob- 
tained in  the  case  of  naval  vessels  cannot  be  expected. 

This  p<jint  is  well  illu>tratcd  in  the  paper  already  men- 
tioned, which  tlescribed  a  six-hour  service  test  <m  a 
merchant  ship.  This  test  was  made  on  one  of  the 
regular  runs  of  the  vessel,  and  was  necessarily  of 
short  duration.  Due  ti)  tlie  deplorable  reluctance  of 
the  builders  of  the  vessel  to  make  public  thc  details  of 
the  hull  and  machinery  aixl  the  impossibility  under  thc 
e.vigencies  of  a  service  test  of  employing  the  most 
accurate  and  refined  nietluuls  of  measuring  the  coal 
an<l  water  consumption,  thc  results,  even  though 
workcrl  out  under  the  jjcrsonal  supervision  of  a  wcll- 
ktjown  authority  on  marine  engineering,  were  subject 
to  considerable  criticism  and  doubt. 

The  method  of  obtaining  the  amoimt  of  coal 
burned  by  counting  the  number  of  buckets  is,  of 
course,  open  to  (juesiion.  but,  in  this  particular  case, 
a  valuable  check  on  the  results  was  available  in  the 
records  of  the  steamship  company  for  the  average 
coal  burned  jkt  trip  on  the  steamer  for  the  entire 
season.  FriMn  .May  ii  to  Xoveml)er  8  the  ship  made 
178  trips  l)ctwecn  l'iostr)n  and  Xew  York,  partly  over 
a  i'our>e  2<)H  nautical  miles  long,  and  partly  over  a 
course  with  a  length  of  3i6  nautical  miles.  The 
average  coal  burned  per  trip  was  106.5  tons,  12.5 
tim-.  being  e-timated  as  the  consumption  while  in  jxirt. 
This  figures  out  as  7.1  tons  per  hour,  which  checks 
exactly  with  the  estimate  obtaiTied  in  the  test. 

The  equivalent  evaporation  of  the  boilers  from  and 
at  212  degrees,  figure<l  out  at  11.2  poumls.  which, 
while  not  impossible  is  exceptionally  high,  and  as  many 
instances  arc  on  record  where  water  meters  have  l>een 
known  to  give  erroneous  results,  sometimes  with  a 
percentage  of  error  as  high  as  17,  the  questitm  was  at 
once  raised  not  only  as  to  the  accuracy  of  the  determin- 
ation of  the  coal  consumption,  but  also  as  to  the  re- 
liability of  thc  water  meter.  In  thc  present  case,  the 
meter  was  especially  designed  to  handle  water  at  the 
temperature  of  the  feed,  and  careful  calibration  under 
the  exact  contlitions  existing  during  the  test  showed  a 
difTercnce  of  only  one-half  of  one  percent  before  and 
after  the  test,  mi  that  the  figures  for  the  water  con- 
sumption cannot  very  well  be  doubted. 
Thc  value  obtained  for  the  shaft  horsepower  of  the 


DfCEMBu.  igo&  InternaUonal  Marine  Cmlineerintf 


543 


turbines  was  criticised  mainh  ln.cmi>e  the  value  for 
the  modulus  oi  elasticity  of  tlie  shafts  was  assumed 
instead  of  bein^  determitwd  exactly.  Tfais  would  not 
be  ..ilniissilile  if  there  sverc  any  reason  to  believe  that 
the  modulus  of  elasticity  would  vary  within  wide 
limits.  Btit  it  is  well  known  diat  for  different  pieces 
of  steel  of  the  ;.inic  pro|K'rtic-<i  this  value  varies  very 
little.  The  value  14.76,  obtained  for  the  steam  con- 
suRiiitian  of  the  turbines  per  shaft  horsepower  per 
hotir  seems,  of  roiirse,  at  first  sight  to  be  somewhat 
larger  than  might  be  expected.  It  should  be  noted, 
however,  that  in  this  value  no  account  has  been  taken 
of  the  four  percent  priming  in  the  Steam.  Taldng 
account  of  fhts  priming  and  reducing  Ae  steam  con- 
sumption per  shaft  horsepower  to  steam  :  n-umption 
per  indicated  horsepower  on  the  assumption  tliat  the 
shaft  horsepower  is  between  85  and  ^  percent  of 
the  indicated  horsepower,  we  find  that  the  steam  con- 
sumption per  indicated  horsepower  per  hour  would 
be  about  12.S  pounds,  which  is  by  tM>  means  a  bad 
showing  for  either  a  reciprocating  or  turbine  engine. 

The  value  of  model  tank  cxpcriment-s  in  settling 
donbtful  points  relating  to  the  resistance  of  ships  was 
again  demon.st rated  this  year  by  the  results  of  experi- 
ments perfonncd  by  Naval  Constructor  Taylor  at 
W  ashington  and  Professor  Sadler  at  the  University 
of  Michigan.  The  influence  of  a  change  in  the  siiape 
of  the  midship  section  of  a  vessel  upon  its  resistance 
lias  hitherto  aroused  in.ich  ■ipeculation.  .'\s  a  result  of 
Air.  Taylor's  experiments,  designers  can  now  be  rea- 
sonably stire  that,  for  a  midship  section  of  definite  area, 
the  shape  can  be  varied  without  affecting  to  ;i  i^rcat  ex- 
tent the  resistance  of  the  vessel.  The  few  experiments 
which  had  hitherto  been  made  on  models  with  a  fine 
midship  scctiim  atul  a  full  midship  section  seemed 
to  indicate  that  the  full  model  would  drive  easier. 
This  has  now  been  shown  to  be  true,  and  a  section 
with  a  flat  b>)tti>m  and  di  !  ]■  1>;i;:r  can  V.c  expected  to 
give  better  results  than  one  in  which  tlic  ihatt  is  in- 
creased and  a  comparatively  line  section  used.  Of 
course,  it  is  not  always  expedient  to  use  a  broad  sec- 
tion, for  in  sea-going  ships  increased  draft  is  fre- 
quently necessary  to  insure  proper  sea-going  qualities. 
In  connection  with  a  broad,  full  midship  section  hol- 
low bow  tines  seem  to  be  an  advantage. 

Hollow  how  lines  do  not  necessarily  cause  excos- 
siye  pitching,  because  that  is  largely  due  to  synchron- 
ism. In  one  particular  case  where  two  models  of  Eng- 
lish warships  were  tested,  one  with  hollow  how  line" 
and  the  other  with  straight  lines,  it  was  found  that  an 
advantage  of  one  knot  in  speed  eoutd  be  gained  by  the 
use  of  the  !inl!,-:Av  linev 

.\ttentiuu  was  cailed  by  out:  pajxrr  in  particular  to 
a  type  of  -.hip  which  is  distinctly  American-  This  paper 
ilescril>ed  in  detail  the  latest  addition  to  the  fleet  of 
siiallow-draft  paddle  steamers  operating  on  inland 
waters.  Thi*^  boat,  which  is  only  455  feet  2  inches 
long  over  all  and  55  feet  wi<le,  with  a  maximum  dis- 
placement of  6.410  gross  tons,  at  which  the  draft  is 


15  feet,  has  accommodatiuna  for  as  many  passengers 
and  as  much  freight  as  the  giant  Ctuiard  steamship 
LitsiHmith  which  has  a  gross  totmage  of  yoJSaa,  a  max- 
innini  draft  of  37*/^  feet,  and  i»  785  feet  long  over  all, 
with      feet  beam. 

The  problem  of  btiilding  a  boat  which  is  in  reality 
a  si.x-story  floating  hotel  for  such  a  capacity  and  upon 
such  small  dralt  is  certainly  noteworthy  Nothing  is 
sacrificed  on  boats  of  this  type  which  will  add  to  the 
comfort  and  safety  of  the  traveling  public,  so  that,  in 
completeness  of  equipment  and  hncurions  appoint- 
oKnts,  these  ships  compare  favorably  with  the  finest 
ocean  liners.  The  problem  oi  propulsion  in  ships 
of  this  kind  is  of  the  utmost  importance,  and.  for  rea- 
sons I  if  bi  ith  (.iMnomy  atu!  ei  »nvi.'n!c:ic<.-,  the  paddle 
steajner  has  never  hoca  superseded  by  propeller-driven 
ships,  even  though  the  introduction  of  steam  turbines 
has  tr  ndcrl  tn  reduce  the  diameter  of  propdien  and 
decrease  the  vibration. 


Fuel  for  Internal  Combustion  Rnjtlncs. 
Many  tests  of  internal  combustion  engines  have  been 
made,  but  a  large  majority  of  them  have  been  made  by 
private  conrernc  for  ;i  5-pccific  puqvise.  mid  the  re- 
sults are  nui  j^eut-raliy  available.  Fui  ilicrmore,  as  is 
generally  r..  r.  if^nized  by  those  familiar  with  gas  en- 
gines, especially  those  operating  with  gasoline  (  petrol) 
as  a  fuel,  the  conditions  influencing  engine  performance 
arc  so  numerous,  and  vary  to  such  an  extent,  as  to 
make  the  value  of  off-hand  comparison  very  limited, 
and,  oftentimes,  misleading.  Exact  comparisons  are 
only  possible  under  identical  conditii  iu  ■,  a  when  the 
actual  differences  in  all  conditions  that  influence  the 
results  are  exactly  known.  With  a  view  to  obtaining 
comjxirative  results,  wh'cM  -.vould  be  of  value  con- 
cerning tlie  operation  and  design  of  gasoline  and 
alcohol  cnieines,  (he  Technotogic  Branch  of  die  United 
States  Ccrrln-jien!  Survey  has  recently  made  an  ex- 
haustive iuvisU^ati.)n.  the  results  of  which  are  pub- 
lished elsewhere  in  this  issue. 

The  work  was  taken  up  to  investigate  the  cbaracter- 
iiitic  action  of  fuels  used  in  internal  combustion  en- 
gines, with  a  detailed  study  of  the  action  of  each 
fuel  (gasoline  and  akohol)  as  governed  by  the  many 
variable  condttions  of  engine  manipulation,  design  and 
equiiiment.  These  variables,  so  far  as  possible,  were 
isolated;  their  separate  and  combined  effects  were  de- 
termined and  worked  out  under  practical  operating 
r  ir  litions,  leading  up  to  the  cotiditions  required  for 
minimum  fuel  consumption.  The  results  show  tlie 
saving  that  can  be  obtained  for  conditions  over  maxi- 
mum consumption  nni1  :i?-n  I'^tablish  a  definite  basis  of 
comparison  under  cuiuiuion^  most  favorable  to  each 
fueL  This  latter  is  a  (loint  of  rhiKh  commercial  in- 
terest, anrl.  unrUnibtedly.  this  studv  of  the  comparative 
action  of  gp-nlire  and  alcf>hol  will  Ik-  of  great  service 
in  SOltring  some  of  the  general  internal  combustion 
engine  problems  where  other  than  liquid  fuels  are 
used. 
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ProgreM  of  Naval  Ve«els. 

The  Buroau  of  Cnnsiructioii  and  Repair,  Navy  Department, 
reports  the  {ollowing  percentages  of  completion  of  vessels  for 
the  United  States  navy: 


Ton*. 

S.  Cmrolint..  It.flOO 
Midiigan  . . .  14,000 
DcUarire  . . .  tO.UOO 
North  Dakota  tO.OOO 


BATTLESHIPS. 
Knou.  Oct.  I. 

Wen.  Cramp  &  Sona  M.X 

New  York  Shipbuilding  Co..  71.4 
SI      Nevp'l  Nr«>S.II,  &  D.D.  Co 
tl      h'orr  Hmt  Slti|ibuil<lin(  Co.  ftt.i 


Siailb  .. 
Lamton 
Prenoa 
Fluuer  . 
Rcid  . . . 


S«Jnf>*y  , 
Tarpon  . 
Boiuu  . . 
Snapper 
Korwhal 
Craylina 
Salmon  . 


TORPEDO  BOAT  DESTROYERS. 

TOO  ts  Wm.  Cramp  &  Soni   M  S 

TOO  tl  Win.  (  ramp  &  Son>   S!  I 

-00  la  New  York  Shi|ibuililin«  Co. .  40.1 

;i>0  ts  llalh  Iron  Wvrka   tK.l 

JOO  ts  lUlh  li.iti  \V«rk»   tS.O 

SLIIMARINE  TORI'EDO  BOATS. 

—  —  Kofc  RiTcr  Shi|)buil<iin8  Co..  &8.T 

—  —  Fore  Hirer  Ship4iuiti1iii|[  Co  .  S7.S 

—  —  Fore  Kiver  Sliililiuilduilt  to..  Si.fi 

—  —  Korc  Ktvrr  SllipbulUttng  Co..  fii.7 

—  —  Forr  kiver  ShipliiiildinK  C'o..  60. • 

—  —  Fotr  Kiver 'Shiiibuil'linc  Co..  60.7 

—  —  I'ore  Kiver  J^hiiibuiMmf  Co..  60, J 


Nov.  1. 
ilS.t 
T«.« 
60.1 

6«.a 


67.6 
fiC.t 

st.o 

9«.0 
Sl.« 


■t.s 
«o.a 

67. • 

ss.s 
st.s 

63.0 
61. • 


ENGINEERING  SPECIALTIES. 


The  American  Inspector'*  Outfit. 

This  oulfil,  which  h  maiiiifactun-il  liy  ihr  .American  Steam 
OauK<'  &  Valve  Manufacturing  Company.  Boston,  Mass.,  con- 
sists (if  a  3-inch  test  gage  of  joo  pound.s'  capacity,  a  screw  test 
pump,  a  hand  puller,  a  hand  set,  pliers  and  screwdriver.  All 


of  the  instrument}  arc  nickel -plated  aii<l  packed  in  a  morocco 
velvci-limd  case,  the  total  weight  of  the  ouilil  living  aliout  6 
poundii.  1  hus  it  can  Ijc  easily  carrietl  aluiut  and  is  always 
ready  for  uar.  The  outfit  is  especially  designed  for  a  porlahle 
testing  apparatus  for  testing  loccmottvc  and  other  Imller 
gages,  and  meets  the  requirements  of  goverr.nient.  power  plant 
and  boiler  insurance  inspectors. 


Captain  Ashe's  Patent  Couric  and  Position  Finder. 

Accuracy,  simplicity  and  strength  are  fundamental  recjulre- 
ments  for  navigators'  inMrunients.    The  fullillment  of  these 


requirements  has  been  sought  in  Capt.  .Ashe's  patent  course 
and  position  finder,  manufactured  by  Heath  &  Company,  Ltd., 
Crayford,  London.  This  is  a  new  chart  instrument,  by  means 
of  which  many  arithmetical  calculations  hitherto  inseparable 
from  chart  work  are  entirely  obviated,  while  in  addition  it  is 
useful  for  the  following  purposes:  Kinding  the  ship's  posi- 
tion from  course  bearings  of  two  or  three  objects  by  simple- 


compass  observation;  finding  the  true  and  magnetic  courses, 
simultaneously;  finding  the  course  by  observation  when  the 
deviation  is  known,  and  laying  ofT  the  course  without  reference 
to  the  compass-croses  on  the  chart.  It  is  claimed  that  the 
simplicity  of  the  instrument  and  the  ease  with  which  it  can 
he  manipulated  render  errors  in  courses  or  bearings  impossible, 
and  .iKo  (K'rmil  a  frequency  of  use  which  would  not  be  justi- 
fied with  mure  elaborate  and  more  expensive  instruments. 
The  instrument  is  transparent  ihroughoul,  m>  that  all  details 
of  the  chart  can  be  observed.  It  has  been  invented  by  a  prac- 
tical mariner  ard  is  intended  for  the  use  of  practical  mariners. 


The  Caikey  Valve. 

A  new  and  unique  valve,  which  can  be  used  for  several 
purposes,  has  recently  been  placed  on  the  market'  by  the  Caskey 
Valve  C<:mpany,  Philadelphia,  Pa.  TTie  valve  may  be  used  as 
a  boiler  blow-oflf  valve,  a  hydraulic  operating  valve,  or  as  an 
air  and  relief  valve.    It  is  designed  to  maintain  a  pressure  up. 
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10  l(\ooo  pounds  per  square  inch,  and  becomes  more  effective 
a»  the  pressure  is  increased.  Of  course,  the  valve  is  made  in 
different  weights  and  in  slightly  different  form  for  the  varii>U8 
purposes  for  which  it  may  be  used ;  but  in  all  cases  the  valve 
is  a  Mraighl-through  valve,  with  no  pockets  or  recesses. 
Furlhermorc,  there  are  tio  stufKng-boxes,  valve  seats  and,  con- 
sequently, no  fluttering  action.  The  illustration  shows  a  sec- 
tional view  of  the  boiler  blow-off  valve.  It  consists  of  the 
body,  A:  straight  plug,  li;  the  bushing,  C.  ground  to  tit  the 
plug,  B;  while  to  assure  contact  between  B  and  C  a  spring  is 
provided.  The  valve*  arc  niaile  in  sizes  ranging  up  to  6 
inches. 


The  B.  &  S.  15-Dexrec  Angle  Motor  Boat  Wrenches. 

The  Billings  &  Spencer  Company,  of  llartford,  Conn.,  are 
putting  out  a  new  set  of  i5-degrfe  angle  dtmlile  end  wrenches 
that  are  adapted  to  use  on  motor  boats,  etc.   These  wrenches, 
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seven  in  nunitnT.  ranging  from  7/itj-inch  milled  o|Kning  to 
1%  inch,  are  put  up  in  serviceable  waterproof  kit  bags  of 
duck  or  drill,  and  arc  furnished  cither  semi-fmishcd  or  with  a 
full  case-hardened  finish.  This  should  prove  a  very  con- 
venient set  of  tools  for  general  use  aboard  a  motor  boat. 


Oster  Matchleu  Die  Stock. 

The  Oster  Manufacturing  Company,  of  Cleveland,  Ohio,  has 
recently  brought  out  a  new  tool  for  threading  pipe.  This  is  a 
die  stock  for  pipe  ranging  in  size  from  i  to  2  inches  in 
diameter.  The  dies  are  controlled  by  a  cam,  which,  following 
the  lead  screw,  is  driven  by  a  guide  post  at  the  exact  taper 
for  pipe  thread.  The  dies  automatically  recede  to  make  a 
standard  taper  thread.    Standard  fiiri-  is  obtained  by  setting 


the  guide  post  in  position  to  indicate  the  size  as  graduated 
on  the  face  plate,  and  locking  the  die  solid  by  the  nut  at  the 
boilom  of  the  post.  This  setting  remains  utialtered  as  long  as 
duplicate  threads  are  desired.  Over  or  under-sizc  threads,  or 
crooked  threads,  can  be  obtained  if  desired,  and  one  set  of 
dies  may  be  used  for  alt  sizes  or  a  set  for  each  size,  as  the 


operator  prefers.  An  important  feature  is  the  universal 
gripping  chuck,  which  adjusts  to  all  sizes  by  revolving  a 
handle;  this  takes  the  place  of  all  bushings  and  makes  the 
stock  entirely  cumplcte  within  itself.  There  arc  no  loose 
parts,  and  as  the  gripping  jaws  are  of  tool  steel,  hardened,  it 
is  claimed  that  they  will  effectually  withstand  the  strain  and 
wear. 


TECHNICAL  PUBUCATIONS. 


The  Mechanical  Engineering  of  Power  Plants.  By  Fred- 
eric Rimscn  Hutton,  E.  .M.,  Sc.  D.  Size,  Si^4  by  9  inches. 
Pages,  Kjs.  Figures,  bg/y.  Xcw  York,  190K:  John  Wiley  & 
Sons.    Price,  $5. 

.\  former  edition  of  this  book,  issued  in  1897,  embodied  the 
study  and  experience  of  the  author,  gathered  during  the  pre- 
vious twenty  years,  and  brought  together  for  teaching  pur- 
poses. Due  to  the  fact  that  the  years  since  then  have  been  a 
period  of  great  and  rapid  progress  in  the  development  of  the 
power  plant,  and  of  engineering  departments  pertaining  to  it, 
it  has  been  found  necessary  to  rewrite  the  entire  book.  The 
present  edition  is  the  result  of  this  work. 

The  new  features  which  are  specially  noteworthy  are  the 
analysis  of  the  power  plant  and  its  diagram;  the  separation 
of  the  simple  and  complex  phases  of  this  problem ;  the  treat- 
ment of  the  steam  pipe  as  an  element  of  co-ordinate  im- 
portance in  the  plant  with  the  boiler  and  engine ;  the  chapters 
on  the  auxiliaries  as  distinguished  from  the  essentials;  a  dis- 
cussion of  the  steam  turbine;  the  establishment  of  the 
philosophy  of  the  expansion  of  the  elastic  medium  as  the  basis 
for  the  valve  gear,  the  governor,  the  condenser  and  the  com- 
pound engine.  Statistics  and  tables  have  been  very  largely 
excluded,  it  being  the  intention  of  the  author  that  engineers' 
(tockethooks  should  be  consulted  for  this  information. 

The  main  headings  under  which  the  subject  is  treated  are 
the  quantitative  basis  of  the  steam-power  plant,  leading  up  to 
the  cost  of  a  horsepower;  a  comprehensive  treatment  of  the 
steam  boiler,  including  all  its  accessory  apparatus,  care  ar>d 
management,  piping,  etc.;  an  equally  complete  treatment  of  the 
engine,  including  a  description  of  the  design  of  the  ordinary 
reciprocating  engine,  the  rotary  engine,  steam  turbine,  valve 
motions,  governors,  condensers  and  auxiliary  apparatus.  Con- 
siderable space  is  given  to  the  care,  management  and  testing 
of  boilers,  engines,  etc. 

Taken  all  in  all,  this  is  undoubtedly  one  of  the  most  com- 
plete and  valuable  works  covering  the  steam-power  plant 
which  is  available  for  engineers  to-day. 

The  Temperature-Entropy  Diagram.  By  Charles  W. 
Berry.  Size,  44i  by  7'A  inches.  Pages,  299.  Figures,  logi 
New  York,  igoiS:  John  \\'i\ey  &  Sons.  Price,  p. 

Students  of  thermodynamics  are  usually  puzzled  about  the 
true  significance  of  entropy,  and  frequently  fail  to  realize  the 
usefulness  of  the  temperature-entropy  diagram.  This  is  the 
only  book,  so  far  as  wc  know,  which  is  devoted  exclusively 
to  the  subject,  presenting  it  in  a  clear  and  available  manner. 
The  subject  matter  has  been  gathered  in  an  effort  to  bring 
together  in  logical  order  certain  information  concerning  the 
construction,  interpretation  and  application  to  engineering 
problems  of  the  temperature-entropy  diagram  which  is  not 
readily  accessible.  An  exhaustive  treatment  of  the  subject 
has  not  been  attempted,  but  the  graphical  presentation  of  the 
subject  given  is  such  as  to  make  clear  the  fundamental  prin- 
ciples of  thermodynamics. 

The  present  volume  is  a  revised  edition,  the  first  volume 
having  appeared  in  1903.  .\  graphical  method  of  projecting 
from  the  pressure  volume  into  the  temperature-entropy  plane 
has  been  elaborated  for  perfect  gases  and  its  application  to 
hot-air  engines  and  gas  engines  given.    The  various  factors 
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affecting  the  cylinder  cfticicncy  of  lioih  ga^  and  steam  engines 
arc  thoroughly  discussed.  One  chapter  is  devoted  to  the 
thermodynamics  of  mixlurca  of  gasc»  aud  vapors,  and  an- 
other to  the  dcMrrtption  uul  lite  of  Uollicr's  "Total  EiMf|f> 
Entropy  Diai;rain." 

Pichting  Ships,  1908.  Edited  l>>'  I-'red  I .  Jane.  Size,  12  by 
ryi  inchci:  imnttroitt  iUtatrMkmi.  LoihIok,  £.  C,  tfloS: 
SMnpson,  Low,  Marston  ft  Company,  Ltd.  Prk«,  ai*. 

Siitcc  this  is  a  book  which  ha»  appeared  annually  for  the 
past  eleven  year>,  il>  Rcneral  ic<ipu  and  arrangement  arc 
well  known  to  naval  nun  in  nearly  every  country  Aside 
from  the  changes  which  occur  in  the  sul>ject  matter,  as 
the  result  ol  changes  in  existing  war>hips  and  the  addition 
of  new  ships  to  the  various  navies,  several  inipnrtiint  changes 
liave  been  made  in  the  manner  01  compilation  and  methods  of 
prescniinK  <Uta.  in  the  prcviout  vpluin«s,  while  oflkial  ctatsi- 
ficatiom  have  been  generally  aidhered  to,  the  ships  in  aniy  par> 
ticnlar  daas  have  been  roaghiy  nrnqted  acconliiig  to  figliHtiC 
valiib  In  the  present  TOlune  this  ainngcment  has  been  diio 
carded  is  faror  of  a  striclly  chnmologieal  one.  That  this  Is 
»  fsir  classifkation  »»  evident  whetf  it  is  considerfd  that  rtrmt 
stujis,  1  VII  if  of  inferitir  displacement  and  gun  pi  ut  r.  .nc  of 
mill  h  i''  r  value,  due  to  the  modern  fittings,  gun  uuiunitngs, 
'  ■  al  i.>ar.  etc.,  which  are  installed.  Furthermore,  defect) 
w  in-  h  t  vist  in  older  ships  have  been  remedied  in  the  newer 
!y;  rs  Official  classifications  have  been  strictly  adhered  to.  for 
the  reason  th.n  wliile  some  ships,  such  as  the  Rritinh  !mmcibU 
class,  are  more  powerful  than  most  b.ittle;  liii -■,  yi  t  rhey  have 
not  been  classed  as  sHch  any  more  than  the  Drtadncugbt  has 
been  classed  as  a  cruiser,  u  she  might  well  he,  because  ahe  has 
a  liigbcr  speed  than  many  cruisers. 

tin  L,  which  comprises  all  hnportant  data  regarding  every 
wirdiip  in  the  worM,  tegeflief  with  fllustralioiiis  and  dia- 
grams,  is  arranged  by  navies  In  the  order  of  their  Jtnp«ri»nc«. 
This  is  the  customary  arrangement  of  the  book,  but  this  year 
the  order  has  changed,  so  that  while  Great  Rritain  and  the 
United  States  are  first  and  second,  respectively,  France  has 
dropped  to  fifth  place,  with  Germany  and  japan  third  and 
fourth,  respectively.    Italy  is  placed  sixth  a'l  '  jvii  -11  .  luhth. 

Among  the  articles  in  Part  II.,  dealing  with  various  phases 
of  warship  construction,  is  an  article  desi  rihing  a  new  type  of 
conning  tower  for  large  battleships  by  Ccmniander  Hovgaard.. 
of  the  Royal  Danish  navy,  now  professor  of  warship  design 
at  the  Massachusetts  Institnic  of  Technology;  an  article  on 
the  future  jo,aoo-ton  warship,  bf  CoL  Cnnihcrti.  of  the  Royal 
Italian  Girys  oi  Naval  Coiiatnictori,  who  ma^  be  called  ibm 
father  of  the  Dreaimwfh  type  of  battleship.  Marine  tur* 
bines  are  tiurmigl^f  discussed,  drawings  being  shown  of  both 
the  Parsons  and  Cnrtia  types.  Various  types  of  wntertulr« 
boiler.s  used  on  warships  are  also  illu'tr.-iud  .itu\  dt  ^.  ri'  r  rl 
and  in  an  article  on  the  "Progress  of  Warship  Engineering." 
such  subjects  as  turbine  perfornianccs.  torsion  meters,  steam 
generators,  sdperheaiing.  I»()uid  fuel,  internal-combustion 
engines,  ven!:  ;iti  11  ■.alves.  torpedo-propelling  engirtCS  and 
wireless  telephony  are  thoroughly  considered. 

.Silhfiiieltes  of  merchant  ships  over  jono  tons  gross  and  18 
knots  speed  are  given,  as  well  as  a  merchant  index,  in  which 
is  listed  every  merchant  ship  of  any  importance  wtmSi  might 
be  mrf  i!T>nn  ttif  lii'^h  seas 

Valve  Setting,  i'.y  ffubcrt  £.  Collins.  Silte.  6  by  9  inches. 
Ps«es,  mg    I'igures.  200.  New  York,  1908:  Hill  PuMlshing 

Company.    Price,  $2 

Practical  instructions  in  iht  scuiriK'  i  t  v.iUi  s  for  all  kinds 
of  engines  are  a  necessity  for  supervising,  operating  and  erect- 
ing engineers.  Such  instruction,  secured  principally  from  the 
builders  or  erecting  men.  who  are  familiar  with  the  practical 
work  invohed.  has  been  brought  together  in  this  book,  the 
subject  muter  of  which  has  been  published  in  various  issues 


vi  i  1  -K  1  i,.in.lul  diicussion  of  the  slide  valve  is  given  in 
the  first  few  chapters,  as  the  principles  involved  in  setting 
slide  valves  are  fundamental  This  is  followed  by  a  con- 
sideration of  the  Meyer  cut  t'flf  valve  and  various  types  of 
Corliss  valve  gear.  General  rules  are  given  for  finding  cr.ink 
and  eccentric  centers  which  can  he  applie<l  to  any  make  of 

reciprocating  engine.  It  is  intended  that  after  the  reader  has 
mastered  the  details  in  the  first  few  chapters  of  the  book,  be 
will  be  able  to  read  understandingty  the  remiiiniBg  portions, 
which  arc  deiwted  to  1  deseriplion  of  the  valve  grars  of  the 
most  hnportant  conmiereist  types  of  siemn  engines  pi»w  on 
the  mailiet.  In  the  last  two  chapters  vslve  seltinfr  for  duplex 
pumps  and  air  compressors  is  described 

Patents  as  a  Factor  in  Manufacturing.  By  Edwin  J.  Prin- 

dle.  Size,  5  by  :Vi  inches.  Pages.  154.  New  Yorl^  HffBt 
Ihe  tHaiHteriHt)  Mitaasm*.  Price, 

This  volume  is  not  iiiteiid«l  to  give  the  inventor  or  the 
aunufacturer  sufficient  information  so  that  he  a«y  net  aa 
bis  own  pMent  lawyer,  but  it  is  intcmM  niher  to  convey  an 
Mea  of  itu  tmum  of  a  patent,  the  protection  it  nnqr  aliord, 
the  advantages  it  may  possess  for  meeting  certain  commercial 

conditions,  the  safety  which  m.iy  he  secured  in  r  l  nii  iis  be- 
tween employers  and  employees,  and  the  gcni^ia.  rules  by 
which  the  courts  will  proceed  in  upholding  a  patent  and  in 
thwarting  attempts  of  infringement  It  is  intended  to  give 
the  iiuentor  or  manufacturer  a  gra«p  of  the  fundamental 
principles,  so  that  he  may  proceed  rightly  in  the  early  »teps 
whtcli  are  twially  taken  before  the  ad\-ice  of  counsel  is  se- 
cured, after  which  h  is  pointed  out  when  and  where  it  is 
necessary  to  call  in  expert  legal  advice.  The  author  of  the 
hook,  as  the  result  of  wide  practice,  both  in  mechanical  engi- 
neering  and  in  patent  law,  is  in  a  position  to  appreciate  die 
important  pointa  of  this  ssAiicct,  and  plnec  Aem  before  dw 
reader  in  such  a  way  that  the  precautions  which  shomtd  be 
taken  in  the  preliminary  steps,  and  the  rules  and  principles 
which  sfiould  be  followed,  are  made  clear.  The  book  includes 
the  following  chapters :  Influence  of  patents  in  controlling 
the  market ;  subject,  nature  and  claim  of  a  patent :  what  pro- 
tection a  patent  affords;  infringenienis ;  pairnting  new  prod- 
ucts ;  patent  rcUtiont  of  employer  and  employee,  and  contests 
belwecn  rival  claims  to  an  invention.- 


QtJERlES  Ara>  ANSWERS. 

QueslioHS  co«cfrning  marine  enginetring  will  be  antwered 
by  Iht  Editor  tti  tki*  column.  Eaek  eommunkMvn  muM  btv 
the  mam*  ond  tddrtu  of  tkw  writer. 


Q.  4111.  -The  tSgtitrs  whiih  yrt-i  frti>ilMh«-«!  in  ri.u»  J.in«ary.  IPOP.  iisne 
in  cannection  with  a  Ir.t  on  Ihr  (trniti^ttip  dtvrrnvr  Cm  have  b«SA 
uueitivncd  *t  a  rROil  meeting  ol  tbc  MutblS  laMiansu  An  tbise  Bc- 
iite>  thvrougliljr  rcluliK'  g. 

Aw— The  ^res  for  both  the  steam  consnmption  of  die 
turbines  and  the  water  evaporation  of  the  boilers  were 
severely  iltacked  at  the  meeting  of  the  SDcidr  of  Nnvel 
Architects,  at  which  the  paiKr  w  as  presented.  The  builder  of 

the  boilers  and  ves.sel  questioned  the  steam  consnmplion  of 
the  turbines,  as  he  claimed  the  evaporation  of  the  boilcri  was 
too  high.  I'v.n  I . .1;  iir.,ii":i  figures  out,  allowing  for  the  proper 
percent  of  moisiiin.  10.^5  pounds  of  water  per  inmnd  of  coal 
from  and  at  2\2  degrees.  The  Ijoilers  of  the  /  im'  :n.'.! 
an  evaporation  of  ti.i  and  to.g  poutKls.  and  in  a  recent  test 
made  on  the  steamship  Harvard,  where  every  possible  pre- 
caution was  taken,  a  slightly  higher  lignre  was  obtained.  Con- 
sidering tkit  the  Ci'hh  uscil  cold  air  for  forced  draft,  the  lOiSS 
seems  to  be  loo  high  a  figure.  The  method  of  detcrmininK 
coal  OB  that  test,  by  oounthig  buckets,  is,  of  coufse.  always 
open  to  question,  and  is  undoubtedly  subject  to  an  error. 
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Jmt  what  this  error  may  be  you  can  judge  for  yourself,  bat 

there  is  ever>-  reason  to  believe  that  dctcnnininK  coal  in  this 
manner  will  give  too  small  a  fijEiirc.  There  i»  every  reason  to 
believe  Ibat  tbr  w.Ui  r  thi  Ii  i  ;>~t<l  ::i  ili  UTtniiiinn  the  ffcil- 
water  gave  very  aoi  iii.i:.'  r<  -iili  >-  i  In  vn  u  r  was  calihraiefl 
by  the  manufaclurer^  li  ii  n  linii  ^'  ili  ir  v..irks.  and  wa-i 
calibrated  at  the  Instituli:  uf  1 1  .■hno|..v;y  aiur  the  tc«t  \va« 
made.  The  fact  that  a  curve  of  meter  readinRs,  pl  iited  at 
ten-minute  intervals,  follows  exactly  the  fluctuations  of  p<nver. 
is  a  pretty  strong  indication  that  the  readings  of  tlie  meter 
were  not  sensibly  in  error.  The  only  other  thing  that  could 
affect  the  water  lale  would  possibly  be  a  leak  fai  the  feed- 
water  heater,  but  when  It  is  remcnbered  that  this  test  was 
ran  on  the  second  round  trip,  after  the  boat  had  been  thor- 
oughly orahanlcd  for  its  seaaon's  work,  and  the  feed-wiiler 
heater  pronounced  fn  perfect  condition,  the  chances  that  It 

sprniii;  .1  li^ik  in  short  a  time  arc  rather  remote  If  Ihc 
deti  rniii:rili' ■•■  ni  foal  on  the  Ccrrrncr  Ci'hh  were,  let  11-  ssy. 
4  pcreiiil  I'M.  I:ivv.  111.'  einiivuleTil  evaporation  woiil'I  then  linve 
been  a^mil  in.4  pi  iiiiiU.  a  Kimd  (mt  liy  no  mean',  imp. .-.-ilile 
fipiire.  the  r.r.iii  ..I  heating  lo  i!ral<'  >iiri'a.  e  lieiiiK  "vi  r  }-  I1.  r. 

The  figures  for  steam  consumption  do  not  appear  to  be  at 
all  favorable  from  an  economical  point  of  view,  but  it  is  a 
well-known  fact  that  the  Cobb  in  actual  service  uses  vasdy 
more  coal  than  was  expected.  L. 

O.  MO, — An  ticcnKd  oAeen  reaidred  M  iitemne  iMtvr  boau? 
Wlut  equipment  ■»  required  on  racli  boals?  New  Yokk. 

.\. — -No  licensed  officers  arc  required  on  any  pleasure  motor 
vessel,  no  niriiUr  how  larjje  >he  may  Ik-,  and  if  the  boat  is 
under  16  ton',  it  due',  ni  l  h;ue  I  1  l>e  documented  at  the  custom 
house.  Licenses  arc  held  by  the  operators  of  a  good  many 
pli;isi;re  motor  boots,  who  wish  occasionally  to  earn  a  few 
dollars  by  taking  pusengers  for  hire,  taking  parlies  to  the 
Fishing  Banks,  or  Icashtg  dieir  boats  for  a  day  or  two.  Mclor> 
driven  fishermen,  (^stenncn,  etc,  are  also  exenpt  from  in- 
spectioti,  and  do  not  require  lioenacd  oflwers.  This  creates  a 
great  danger  in  passenger  butincss,  as  some  boats  are  regis- 
tered as  oystcrmen.  bm  never  do  anything  but  passenger 
business,  and  probably  a  I.irKe  jn^iorily  of  the  boats  which 
orilin.irily  arc  oystcrmen  taki  <iiit  lisbinK  parlies  for  hire  on 
Siiriilnys  ;ni<l  holidays.  In  the  .Si-eond  Pistriel  uiiwards  of 
J.ooo  lii  inses  have  beets  issued  to  operate  passeiiser  motor 
boats  of  t?  tons  i>r  less,  while  there  are  nr.t  in  this  district 
100  motor  boats  docutnenteU  as  passenger  boats,  showing  that 
the  great  majority  of  these  operators  call  their  baOla  either 
pleasure,  oyster  or  lisbing  vessels,  although  a  great  many  of 
them  are  not  documented  at  all. 

As  to  the  equipment  wliich  is  rcqmred  on  these  boats,  there 
is  no  law  which  in  so  many  irord*  sqts  tint  everybody  aboard 
sneh  pleasure  craft  shall  be  provided  with  a  life  preserver, 
but  as  this  is  such  a  common-sense  requirement,  and  ia  re- 
>4uired  on  all  commercial  vessels,  and  as  yachts  .ire  ni.nle  iiili- 
jeet  to  certain  portions  of  Title  t.II  of  the  Revised  Statutes. 
an<l  a.s  they  are  k'^'"  l  erl.iir)  privile.nev  l.v  those  statute,  it 
has  bee!',  helil  hy  niatsy  peuple  that  the  inference  is  (dain.  that 
on  pleasure  crai!,  as  well  as  commercial  craft.  thcTe  should  he 
a  life  preserver  for  each  pcrs.m  on  hoard.  Where  such  craft 
have  air  cushions,  or  other  lU  vices  equivalent  to  Kfe  pre- 
servers, these  might  be  considered  ample  protection. 

The  lights,  fog-horn,  bell  and  whistle  are  all  required  by 
act  of  Congress.  In  very  small  motor  boats  it  is  impracticable 
to  carry  separate  side  lights,  and  the  soperviaing  bupectors 
have  held  that  the  red,  white  and  green  combination  lantern, 
secured  on  the  bow  to  tlie  jackstaff,  or  about  that  po^iiiirm, 
answered  all  legal  requirements.  Of  course,  separate  side 
lights  are  better  where  they  can  be  carried.  Every  such  boat 
should  carry  a  while  lanlcrti  as  an  ancb-ir  lipht.  1  his  is  a 
very  essential  article  of  equipment,  and  fully  three-quarters 
of  tlie  small  yachts  fail  to  eomfiy  with  this  law.  It  is,  of 


course,  not  essential  that  when  yachts  are  all  moored  together 

in  their  regular  harbor  they  each  have  up  these  Kghia,  but 

the  law  does  not  provide  for  excejitions. 

.As  rexard^  a  power  foK-horn,  on  all  such  craft  a  35<ent 
tin  horn  is  all  that  the  law  requires.  .\  bell  of  some  sort  that 
can  Ih'  heard  in  a  fi>g  for  a  distance  ^nlTicienl  lo  enable  a 
steamer  to  clear  the  ancboretl  craft  is  ruinired  hy  act  of 
CouErcss.  The  practice  in  regard  lo  the  whisile  is  not  uni- 
form- Passenger  motor  vi  s^i  K  rupiitr  a  niechatiiral  whittle, 
and  on  such  small  craft  'In.  sni;ill  lank  win  re  the  air  is  c. im- 
pressed by  the  motor  and  released  by  a  lever  is  advocated. 
More  complicated  machinej  have  been  fitted  up  for  yachts, 
but  they  have  usually  not  proved  reliable.  On  small  pleasure 
motor  craft  the  antomabile  whistle,  or  "honk,"  where  the  blast 
is  given  by  aiiueesing  a  ndiber  bulb,  would  probably  comply 
with  the  law,  while  oo  larger  veiads  the  eompreHcd  air  lank 
and  lever  should  be  supplied,  H. 


In  order  that  none  of  our  renders  may  be  misled,  we  wish 
to  call  attention  to  the  commnnkation,  "Steaainc  Radim  of 
Scout  Cruisers,"  published  on  page  4M  of  our  October,  igoS, 

issue,  signed  "Parsons."  This  communication  was  not  written 
by  the  Hon.  C.  .\.  Parsons,  or  anyone  connected  with  Hie 
Par'.. II'.-  M;<rine  ?te:>iTi  Turbine  Coc^atqT,  Ltd.,  the  signature 
being  simply  a  num-dc-plume. 
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American  jiatents  compiled  by  Delhert  H  Decker,  Esq.,  reg- 
istered patent  attorney.  Loan  &  Trust  Building,  Washington. 
D.  C. 

i»«,Stl.  SLB.VI,\Kt.\E  BtJAT.  JOHN  M.  C.VGh:.  UENVtK,  COL^ 
ASSIGNOR.  BV  .MhS.Nb:  ASSIGNMENTS.  TO  THE  SUBMARINE 
XAVIG.\TION  AND  MA.VUFACTURING  do.,  DENVER. 

Otftw  Z. — lut^mafinr  boat  harinx  11  vertical  tutx  adjacent  c*ch  end 
thereof,  an  l  f*'o  srjs  i  f  h.-tijnn-.il  spi'il  liLTk'  pitched  Ofpoiildy  ia 


ropeel  to  eacli  other  and  ariaiiicd  wilUn  •Mb  tuba  ta  aM«*  ia   

dirtcti<Mi<  about  a  coRimoti  vertical  aafa.  aad  raB««aUc  cs*m  far  asek 
ri»d  of  each  Ititc.    Tw..  elain^s. 

SW.OIi.  RELEASl.NC.  DKVRK  FOR  BOAT-S.  WII.I.IA.M  G. 
HANDLE,  CHESTER,  PA. 

CUum  S.— In  eonbmuion,  a  boat  haTini  acala  and  iwondcd  at  eacb 
OM  vtUi  a  davit  wauauiaii  accnrina  drrkz  prajattlac  abax  aaid  aeati, 
rttiliiliiK  iMMtr  far,  aad  sdnnd  is 


ilirrrf'y  ntif.iKr  s.iiit  f  niinrftinn  :iit  t  .t  lorkinR  d-iR  h.iviti^  «  ;.,>rtion  (wo- 
j.snrig  Ijrt  iu  titr-  .foils.  n,ioii.ill\'  Ki  l.hng  sai.l  iiicnil.<T  i:i  lUr  ict*iiilog 
|H>«itioll,  but  movable  to  releake  uid  tnembcr.  aaid  member  and  dog 
 1  nrfacca  tirhkh  ^rinl|r  enpigc  la  nm  tiic  niainiac  ■^aibsr 


aaviBf  cam  nrfacca  arhkh  dirccltgr  aMMe  la  1  ...  _ 

oat  af  tha  relaliiiet  sailllea,  wbie  lie  dta  is  OMvad  la  rdeaia  1 
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ttiniag  nxmbrr,  and  oicant  UksimI  bcncMk  the  luU  ud  entifiai  the 
portioni  of  the  locking  dog*  proicelMW  helvw  the  me  tqg  iminwi- 
ceiailjr  moring  the  loclciD|t  dogs  to  TCWMe  the  '  ' 
trolled  by  them.    Five  ctunu. 

WS.M4.    LIFE-BOAT  DETACHING 
VOX.  GREEN  BAY,  WIS. 


DEVICE.  JOSEPH  PRE- 


kbbiv 

-A  hoet-nlcMiag  device  oenpriiiiig  •  aetal  hanacr, 
hunit  Mte.  ■  w&dlrjUipaacdlM,  •  Ifadi  h  mU  i 
uMid  puattr  pmMai  wttk  ■  qrliadricd  psitiaa  en| 


aid  link,  an<l  tM  (>lunK<-t  iilui  |>fOTiiird  with  •  (fiuart  portion,  ■ 

ing  with  a  p.iiijrr  hi.lr  t'ln- jtii-.l  into  tl 


tnu>  the  reer  portion  uf  uid  l»arrcl,  end 
]<.irti  in  poeilion.    One  cUioi. 

>L  liMAKlNE  BUATS.   MAXIXIE  LAU- 


B9:..i»IS.    ANdliiK   (IF  : 
BELK.  I-AKIS,  I-RANCIi 
Cj'aim. — A  submarine  or  lubmerMble  boat  having  a  tube  Terticallj  dit* 

SD»cd  tliToMKli  hull,  having  an  enlarged  lower  end  (or  receiving  the 
ukr*  kI  ;.n  anchor,  a  chain  inovablc  within  aaid  tube,  a  atoppcr  for 
cngaui-itf  tfic  ci;ain  in  the  conduit  aad  inovablc  (ram  the  interior  of  the 
boat,  ail  anchor  connected  wiih  the  chain,  aad  naaaa  lor  prcvcMinc  the 
tukea  of  the  aachor  imwbhts  the  bun  wkea  the  aaehor  is  drawn  into  the 
eulartad  lower  end  of  the  tube  One  dalm. 

^WMMl  bilge  WATIR  UECTOK    i.ocis  kiiiik.  iilaine. 

Cnfin  1. — An  attachnent  of  the  rhafnctt-r  df-n-nbcd.  cumDri««og  an 
outlet  tiabe,  a  tubular  body  rxtrn-Iinfc  bryond  oi»c  end  of  said  tube  and 
htviag  an  outirt  at  d»p  nvi  ani]  3  reduced  inlit  opening  at  its  other 


end  and  brtnw  th«-  tijh>r.  s.iid  tubr  being  di^i>o4r<l  td  >ir  i  i-i 
bilsc  of  a  .1  valv..'    w.v]  .1  f '»vity-oprratrd  iminliri  iv, 

valvr  ri  riTiiKy  it^  ■  ■  ;r.  till  clo*c  the  inlet  of  the  t-ihr 


r  il  n  the 

■Miris  Ihc 

operated  member  being  di»ix)9cd  within  the  bodjr,  and  between  tiic  rc- 
4oee4  inlet  lad  the  atitlet  lhetoa<.  Sht  dalaik 


British  paliiit->  lomiiik-d  by  HihvanJs  &  Cm.  chartered 
patent  agents  and  engineers.  Chancery  Lane  Station  Cham- 
ber*, Landoot  W.  C 


.n».    SCREW  PBOFELLER.    T.  BATON.  KOKWICB.  CHE- 


SHIRE. 
Id  thaoe  pregtllereb 

%e3"&r1i^nc*the 


rajtoof^lbe  hiadee  m  acrorad  into 


 are  pro 

«f  •  bell  or  atud 


r   

through  the  root  parallel  l«  hs  aals,  and  adai>ir.l  iiy  its  action  to 
je  thread!  on  the  root  on  to  the  Ihreada  in  tlie  icvmL    In  one 
the  acrewed  bolt  beara  on  the  bottom  of  the  recess:  sndL  in 
lorn,  the  heeded  beM  eatue*  in  aa  nndenul  iceaae  tamed  in 


BbBTS.    UFEBOATS.   V.  CWMBE.  niRKENHEAO. 

Helatcs  to  lifcboau  or  rafu  wherein  air  chambers  or  bell*  of  cork  are 
orerided  on  both  tides  of,  and  above  and  below,  a  platform,  which  pro- 
tects hc/ond  the  air  cbaiiibcr*  to  foras  a  fender,  and  oooaiatB  ia  pro> 
viding  the  air  tubes  or  chambers  teilh  hntlens  on  both  eidee  to  protect 
the  upper  and  under  aurfacca^  In  the  rerenihle  ltf«b«M  the  platform  ex- 
tcnda  oulalde  (be  lobular  shell, 
form  arc  Axed 


parlitioMb  nnc  or  more  of  these  conumrtinents  Being  used  for 
ceiMBodilitiL  el^  the  olher*  being  «riaihr  at  jMrtI*  SOad  »llb  < 
lihe  ■MleHal.  11m  boat  alwnw  leal*  widi  lb*  pIMfenB  Aaoe 
and  any  water  thai  majp  be  abqiped  dltebarfe*  Ibfwaf b  pliig  belei 


platform. 


»llb  «oik  «f 

booe  water, 
beleeiatba 


F.  W.  CLARK  AND  KSU 


lo.iiH.  MAc.Nr.Tir  ro\[p\s-is. 
vi.v  s  ;amks  wiiiTr.  <.i. asi.dw. 

Thr  j'.iumals  of  the  c.jiTijiaii  bowl  and  gimbsl  ring  are  aunftorted  *■ 
anti  frii  iKjt.  ri'll.r)  in  htlirtcant  hlicd  casings  On  the  gimbaf  ring  gu 
binnacle  Dangc,  lopcctivcly.  Cavers  keep  duM  from  Ike  caiings,  which 
naj  be  enpported  oa  ipriag*. 

I^IN.  CAPSTANS.  A.  KELLY  AND  C  D.  B.  HANSEN.  GLAS- 
GOW. 

Three  capstans,  arranged  in  a  line  acroM  the  deck  of  a  veasel.  era 
geared  to  a  single  winding  entlnc  so  thai  lh«7  are  operated  aimul- 
'fi  also  a  fourth  hand-operated  capstan  is  positioned  so  that  it 


can  be  used  to  wind  any  one  of  the  three  ropes.  Kach  of  the  power 
Caaelaas  1ms  a  driving  connection  with  a  vertical  at  '' 


 ,   ng  connection  witli  a  vertical  abaft,  preferably  cod- 

elating  of  a  pin  di»k  on  the  ahaft  engaging  correM>ondinB  rfcrSfes  on 
th*  rapstan.  Each  shaft  is  driven  from  iHc  engine  through  a  ctutcb. 
bevel  gearing  and  worm  gearing.  Each  power  cap<tan  i«  utted  with  e 
suitable  frictiim  brake,  aad  one  or  more  of  them  nav  1ie  provided  with 
I  or  wbdp*  lor  wtediat  aiecl  baw^c-v 


ItLif'!     Sm  rs'  I!  \Tt  HW  AVS 

OTT.  II  \i<  11  t.i'i  n  I!. 

The  t:jtuli   I'i.iinri,:   [il-.r.  i   fii  ^   -lu  .|.'f-.i   .It   Ihr  and   are  T'r'"vided 

'"l^antjU  Ijrt.,  i-iiic  lian.r   'i  'vl.i  !   :  u  r-  3  r-  1  h  it     "I  ;ir  Mid-s  ji  the 
criniin.x  .iir  iir.l  :l.iii^(i.,   ri-i  !  '■'•>.  I     f   1*      aT^I''   '       '.i  cut 

iff  f1l1laP°f ™ corner,  no  that  the  nioli.:iu|f  llungc  ioir.rs  against 

I0.n4.   SHIPS.   C  JEREMIASSEN.  PORSGRUND.  NORWAY. 
Relates  to  cargo  vessels  of  the  type  wherein  the  sides  of  the  hatch- 
ways alope  from  the  batch  coamings  to  the  stringer  plate,  and  consiata 
in  alopini  the  coda  of  the  balchwaya  from  the  haldi  co«mioi(S  to  the  deck 


level. 


The  sloping  aides  of  the  hatchwavs  arc  prtivlded  mlb  longiludl- 

 dcrs,  In  artier  to  dispenir  «iili  hold  heim*  and  Mancbions.  Where 

several  batches  are  arranged  in  line  the  aides  ere  amde  oaalinuaas,  and 


nal  girders,  In  artier  to  dispenir  viih  hold 
several  batches  are  arranged  in  line  the  si 
in  place  of  the  dccfc  bstween  the  halchea  a  Mnng  traaascne  1 
ia  incd.  Ia  tUa  aamtrueiaaB  af  vaeeel  tba  baitaark*  aaa*  h* 
wUh. 

ie,MS.  LOADIXa  ETC  R.  BROWN,  UVF.RPOor.. 
A  derrick-auMierttd  baeliet  oievaMr  eeuTHei  with  nti-ai.i  for  1 

and  reerirlng  and  delivcrittg  tbe  BlMefi*!  is  UMntnted  ui'on  a  tea  ^_ 

is  •'(•ivl"vrd  for  loading  a  vesad  from  a  barge  arraneed  betweea  the 
triii'.i  -  aVi  I  the  vesiel  At  the  lower  end  of  the  elevator  iraa*  • 
shovel  or  srnon  is  carried  on  a  craak  rotaltd  from  the  chains.  Tba 
scoop  is  provided  mith  a  curved  ffulde  sliding  through  a  fixed  plaie. 
and  is  so  arranged  that,  as  the  shovel  passes  into  the  maierisl,  it 
assumes  s  hoiirontal  position  and  raises  a  load,  which  it  deposits  IB*o 
the  ascending  receptacle.  The  shovel  may  be  lleitbly  mounted  so  as  to 
^s«  under  a  heavy  load.  In  order  to  give  a  qaicker  dipping  movemcnl 
to  the  shovel,  it  may  he  eccentrically  mounted  on  its  crank.  The  scooo 
carries  on  it*  under  sur  face  a  series  of  claws  designed  to  bring  forward 
for  the  nr\t  stroke  the  coal  directly  behind  the  sc(io;i, 

II.DIS  .STEERING  GEAR.  A.  KELLY  v\ND  C.  D  B  HANSEN. 
GLASGOW. 

When  two  steering  engines  are  employed  a  single  controlling  gear  is 
adapted  to  control  either  engine.  The  »Ti.ift  if  driven  by  either  or  both 
niRlnet  tliroiish  thilchcs,  and  ia  provi  i-  !  ■^t'h  a  i^orrn  wllirh  engages 
the  worm  wheel  of  the  steering  shail.  ''<'  'l!"  it  ti  <>iaft  is  an  addi- 
tional vinriri  viIitI.  which  engarrH  a  untiti  iM^HMirleil  in  hearinRS.  A 
MncV  IS  riitatid  liy  the  Utter  and  is  moved  loniritLidinallv  hy  a  hand. 
■  •{•eraliil  sr-rwrd  sfiiiidlr,  and  is  connected  by  Icvrrrs  w-.th  the  shaft 
which  actuates  tbe  controlling  valvea.  The  tpindle  ia  geared  to  a  shaft 
lea^nc  from  the  alceriu  ocdeatal,  aad  !•  rtovtded  with  a  miMU  ' 
todiiaiin  the  peeMM  of  IM  stetring  shaft. 
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THE  HYDE 

Windlasses  and  Capstans 

ARE  THE  MOST  EmCIENT 


They  havi-  b<rn  wU-rled  lor  most  ■■(  the  vessel?!  miw  liuildinn  fur 
the  Navy  Uepartinrnl,  Revenue,  Marine,  Light-Huu'u-  R<uril, 
and  Unilrd  Slates  Coast  Survey. 

They  arc  bring  furnished  for  the  majiiritv  nf  the  highe«t  <U» 
Steamshiiw,  Mi'rthanl  Viwls.  and  Yachu  nnw  building. 


HYDE  WINDLAS5S  CO. 

BATH  -  -  -  -  IVf  AIIME 


MARINE 
CLOCKS 

HOWARD  AND  BOSTON  MOVEMENTS 
DIALS  FROM  5  TO  12  INCHES 

Steam  Whisllci 

Pop  Safety  \'alve« 
Prcasur'c  Qage* 

Revolution  Counters 
Hlow.Off  Valves 

AsHTON  Valve  Company 

BOSTON        NEW   YORK  CHICAGO 
63  CRUTCHKO  FRIAR*,   LONDON,  E.   C,  ENGLAND 


MARINE  REFRIGERATION 

INSULATE  COLD  STORAGE  ROOMS  and  PIPES  with 

NONPAREIL  CORK 

\PATeNTEOi 

PURE  CORK  COMPRESSED  In  SHEETS -THE  BEST  NON-CONDUCTOR  of  HEAl 
SAVE  REERICERATION-SAVE  SPACE  SAVE  WEIGHT-SAVE  MONEY 

Write  for  Prices  and  Details 


Armitrong  Cork  Company 

No.  10  South  St..  C.  C,  London 


Armstrong  Cork  Company 

PITTSBURGH 


Nonpareil  Cork  Work* 

No.  105  Hudton  St..  New  Yofk 
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CHRISTOPHER  STREET  WHITEHALL  BUILDING 
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THE  WELIN  QUADRANT  DAVIT 


TWO  iMHN  CAN  SWING  THE  HEAVIEST  LIFEBOAT 
OUT  IN  20  SECONDS 


Approved  by  (he  U.  S.  Board  of  Supervising  lospcctors 

Adopted  by  several  Oovernmcnta,  and  moat  of  the  more 

prominent  Steamship  Lines 


More  than  150  steamships  are  now  equipp>ed, 
besides  a  number  of  ferry  steamers  and  smaller 
vessels.    For  further  particulars  apply  to 


A.  P.  LUNDIN,  Manager 
17  BATTERY  PLACE  NEW  YORK  CITY 


Slto.  Mills'  Engaging  and  Disengaging  Gear  ^"r  Boats,  unnciies 


Also  Sole  Agents  to 
U.  S.  ud 


Whn  nmii«t  I-'  oittTtutTt.  fittLt4  nniwa  iHTtiMATioiiAL  MAiiM  EMOiirtaaiaa. 
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PART   OF    MAURETANIA'S   SIROCCO  OUTFIT 

SIROCCO  ENGINEERING  COMPANY 

FANS  AND  BLOWERS 

138  CEDAR  ST.,  NEW  YORK 

STANDARD  ON  SEA  AND  LAND  THE  WIDE  WORLD  OVER 

SEE  S.  S.   ADRIATIC,  YALE,   LA  PROVENCE,  AMERIKA,  &.C. 


i  BLACKBURN  SMITH  FEED  WATER  FILTER 

AND 

GREASE  EXTRACTOR 

possesses  the  following;  exclusive  features : 

DOUBLE  FILTRATION 

All  water  Koea  throush  two  separate  layers  of  Terry 
cloth.  Even,  after  the  first  layer  becomes  foul,  the 
second  remains  practically  as  clean  and  effective  as  ever. 

CONVENIENT  CARTRIDGES 

The  cartridges  are  small  and  easy  to  handle,  and  the 
spare  set  can  be  inserted  in  a  moment  without  stoppinK 
the  feed  pumps. 

SIMPLE  VALVE  MECHANISM 

The  main  valves  are  on  one  stem  and  always  either 
by-passed  or  open  by  the  same  amount.  Operation  is 
quicker  and  safer  than  with  the  old  three  hand-wheel 
system. 

WRITE   FOR  CATAI.OGIF, 

JAMES  BEGGS & f n , "'iib.r.y su nrw  YORK 


M'fcrN  wrtting  lo  odvrrtwt,  pUa**  wnnt%cm  lirrstirATioifAL  Ma>ihi  KtrciMiiiino. 


Google 
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Superlative  Quality 


REPRESENTED  IN  THE 


Dart  Patent  Unions  and  Flanges 


Wc  submit  to  you  our  product  as  the  result  of  twelve  years*  experience 

in  catering  to  the  wants  of  a  discriminating  public.  ::  As  originators  of  the  combination  of 
iron  and  bronze  metal  in  Union  Couplings  and  Flanges,  our  experience  justifies  saying 
that  our  form  of  construction  is  superior  to  all. 


MANUFACTURED  BY 


E.  M.  Dart  Mfg.  Co.,  Providence,  R.  I. 


THE  FAIRBANKS  CO. 
New  York  <od  BrAoeba 


BAKER  &  HAMILTON 

Sao  FraiKiioo.  CaU,  and  Branches 


ROBINSON  &  GARY  CO. 

Si.  Paul,  Minn. 
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DOCK 

too  fact  loo^  oa  top 
lie          "     ••  bottom 
30    '*    water  nn  the  sill 

"        dc  .*t  rnl rancc 

Halifax  GravinR  Dock  Co..  ikitii 

HAUrAX,  NOVA  MOTIA 

• 

FOUR  8UPWAY9 

Hmvttm  oavaclttM  up  to 
9000  tow 

Tt&miMPNM  ASBMM 
"DOCK,  HALIPAX". 

Mvaf*  pump*  k*pC  tmiy 

tM%  MBpfMNtf  air, 
j|fl>fHi>alCi 

JACKSONVILLE 
FLORIDA 


MERRILL-STEVENS  ENGINEERING  COMPANY, 
Sliaj  aid  Wooden  Ship-Building  and  Repairing  Wrecking  and  Diving  Outfits 

Boilers,  Nulls  and  Machinery  TiO  Ship-Yards  and  NlarinB  Railwais  I|200 

Designing  and  Constructing  Light-Draft  and  700  tons  capacity 

Staamers  a  Specialty  50-Ton  Steam  Hoisting  Sliears 

Nmwpori  Nmwm  SMpbuUdlng  A  Dry  Oook  Oom 

WORKS  AT  NEWPORT  HEWS,  Vm.  <o.  imm  m) 

SnOPS  are  equipped  with  modem Bwchlvnympttbl* of  dofalf 
the  larjrt-st  work  riMiuircd  iti  &hipconi«tructIon.  Tools driTCD 
by  electricity  and  cunipn  Ks.d  air  u.%e<i  in  constmctinj  and  re- 
pkirlBg  T«aa«l«.  For  e«tiai»le«  and  further  piultoiUiirs  addrow 

llB.fi 


ton  top 
WMthooBot 
Dnnvht «(  Wktw  Ofwr  801 


Mu.  I.  HO,  a. 

...UOfaot  anieet 
...WO  "    1«*  " 


NEW  YORK  SHIPBUILDING  COMPANY 


Ship,  Engme  and  Boiler  Builders 


Miln  Office  *ai  CAMDEN,  N.  J. 


NEW  YORK  OFFKZ.  No.  (2  Bro«dwir 


PURE  COPPER 

YILLOW  OMWIfD  MBTAL 

NAVAL  BRA 

MANGANESE  BRONZB 


Bars,  Nalta,  Piston 
and  Pump  Rods 

CondMisar  and 


to  put  Govenunent  Inspecdoa 


Tamiloii-iiiw  MM  Copper  to. 

MBw  asoroiu).  mass. 

77  Watvr  SlTMt  M  BftttarT-msreh  St 

NKW  TOM.  BOSTON 


MARYLAND  STEEL  CO., 

Marine  Department, 


sparrow's  Poial,  Md. 


Prtvato  Lons  Dtotonco  Tvltphoiie  Sorvic* 
Mnr  y«k»  PhUadolplila.  BMtoa 


LlOflkiTllniliii.  Btitn0fnM.70ni|a 

lOffke,  300-319  einni  Bld^. 
I  Moe,  Wwrtera  UaJoa  BU§. 
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Shipr^rds  and 
f  Yard  Ec^uipinent 


Air  Drills        Are  Supreme 


Corliss 
Valve  Motion 

Design  mnd  workmanship  unexcelled 
Write  (or  Catalog 

Ukdt  is  aU 

INDEPENDENT  PNEUMATIC 

rtnt  NatioDkl  BankQBaildinf.  CHICAGO 
170  Broad  war.  NCW.YORK 


Telescopic 
tFeed 

Particukil}'  adapted  to  Shipyard 
and  Dock  work. 

S<'nt  on  approval 


TOOL  COMPANY 


1210  rarmert  Bank  BIdg..  PITTSBURG,  PA. 
«I  rrcmoni  St..  SAN  rRANCISCO.  CAL. 


Oar  rawtatlaa  for  auklat  DrIUa  aad  ottar 

tHia  la  «M  wm  ••taallatiad  ta  ba  CMnaiMtad  •irM. 


MORSE  TWIST  DRILL  (A  MACHINE  CO. 


Drills.  Reamers.  Cutters,  Chucks.  Taps,  Dies.  Machines.  Machinists'  Tools 


REEVES  "TUBAL"  MANGANESE  BRONZE 

For  propellers,  piston  rods,  ano  all  castings  requiring  high  ultimate 

A  PEW  PRACTICAL  RESULTS  FROM  iO  TORPEDO  SPOONS  (4,100  tb*.  each)  WB  AUDB  P08  UNtTEO  STATES  OOVERNMEiyT 


OFFICIAL 

TESTS 


C  UL1 

<  T»  J 
i  T»,1 

f  T».a 

V  TB.e 


LTIMATE 
2  340 

T8  320 
20 

aao 

Ts.eao 


ELASTIC  LIMIT 
33.400 
3B,e00 
3S  040 
30,140 
3a. 300 


ELONQ. 


•1. 

at. 

2T. 


RCDUC. 
31  .80 
30.12 
32. a2 
30.7* 
2T.S 


5old  In  InsoU,  or  Ctstinga  up  to  30,000  tba.  In  wolgbt. 

Paul  S.  Reeves  &  Son 

PHILADBLPHIA,  PA..  V.  5.  A. 


The 

Toledo  Shipboilding 
Company 

■UILDERS  AND  REPAIRERS  OF 

SHIPS  AND  ENGINES 

FHANH  E    KIRBY,  CoMaviTiNa  Eaaiaiia 

TOLEDO,  OHIO 


At.eXANOER    MCVITTIE,  PRaaiDKMT 

CMAS.     B.    CALOER.    GaNEKAU  Manaocn 

H.  S.WILKINSON,  StcnaTARv 

U.  C.  SMITH,  TacAsunBR 


"BROWN  HOIST" 


Steel  plate  trol- 
ley with  clevis 
connection  for 
reduced  clear- 
ance. 

3  to  10  toii», 


m  mm  mm  mT  no. 

Main  Office  and  Works,  CLKVELAND,  O. 
NEW  YORK  PITTSBUBG 

Engineers  and  Designers  of  Hoisting  Machinefy 
of  every  description  for  the  rapid  and 

economical  handling  of  materials. 
Writn  for  rlrcnliirit  and  cataloiraea. 
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SKipyards  and 
Yard  E<iuipment 


International  Marine  Engineering 


Januaiy,  igo& 


PLAT  DRILLS 


IFORf 


SHIPYARDS  &  BOILER  SHOPS 

FOR  HEAVY  FEEDS  AND  HIGH  SPEEDS 


drill  tlie  Kardeit  kind  oi  material  and  retain  a  akarp  cutting  edge  muck 
longer  tkan  the  ordinary  drill. 

The  Ricb  Flat  Drill  cotta  leat  and  doe*  more  work  tlian  any  otber  drill  made. 

At  tlie  New  York  Navy  Yard  ten  kolei  were  drilled  in  the  armor  plate 
turret!  on  tbe  Battlefbip  "Connecticut"  with  a  1*4  inch  Rick  Flat  Drill. 
wKile  eigkt  twiftf  drilla  were  uaed  without  {iniabing  one  hole. 

CELFOR  TOOL  COMPANY 


BUCHANAN,  MICH. 

GENERAL  SALES  OFFICE,  RAILWAY  EXCHANGE,  CHICAGO 


$«C«l»lltl  vi» 
■•■ICH"  FLAT 
ORILL  ANO 
CHI>CK 


COMPOSITE  BOARD 

Specklly  adapted  for  panels,  ceilines  or  wherever  larce  joinllesa  surface*  are  desirable.  Cut  to  dimension  and  furnished  ready  for 
decorating — Maximum  size  of  panels  7  feet  by  13  feet — Abvilutely  fire  pnx>f.    Has  been  successfully  used  by  etxry  prominent  Ship 

Huilding  Company  in  the  f  nitcd  States, 

M^..r.cTt,»D  ,v  THE  COMPOSITE  BOABD  COMPANY 

C»n«r*1  Ofic*.  SO  CortUndt  St.,  New  Yorh  City  Factory.  Niagara  FalU.  N.  Y. 


BORING  OUT  CYLINDERS 

used  to  mean  a  lo(  of  work.  Had  10  break  steam  joints,  iwiunt  the  cylinder  on  a  boring  mill, 
and  than  you  were  only  started.  Our  PORTABLE  BORING  MACHINE  ha«  rhanged  all 
this  Jatt  remove  OM  cyliwlrr  head  and  thr  piston,  and  a  thoroughly  arrurste  job  can  be 
finislsMi  in  less  time  lh.in  was  fnrmrrly  nrrdid  to  crt  rrady.    Better  look  it  up. 

STOW  FLCXIBL£  SHAFT  CO.,    PKii«delpKi«,  P*. 


IN  THE  BUSINESS  CE.NTER 


It  Will  Pay 

You  to  be  Represented 

.  .  .  The  Exhibition  Department  of  the  BOURSE 
presents  an  opportunity  to  Marine  Engine  and 
Boat  Builders  to  maintain  a  permanent  exhibit  in 
the  business  center  of  the  city,  where  they  will 
come  in  contact  with  Buyers  from  all  over  the 
country.    Address  .  .  . 

THE  BOURSE,  Phila. 
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SKIpjrards  and 
Yard  Equipment 


We  Forge 


Wrench  of  the  World 

Beciuse  ihey  tre  made  with  fhit  knowledge  «nd  c»re  neccsi»nr  to  produce  flrst-clisg  tools.  Drop  Forged  from 
•elected  steel.  Inserted  Jaw  in  handle  easily  replaced.  All  parta  interchanRcable  and  guaranteed.  Order 
from  your  Jobber  and  in»i»t  on  getting  "Trimo."   Send  for  catalogue  No.  34  showing  full  line. 

TRIMONT  MFG.  CO.,  55  to  7  i  Amory  street,  ROXBURY,  MASS.,  U.  S.  A. 

European  AganU,  NATIONAL  RADIATOR  CO.,  LONDON 


3R0WN  &  SHARPE  MFG.  CO.,  Providence,  R.  1.,  U.  S.  A. 


THE  NECESSITY 

of  Accurate  Results  in  your  milling  jobs  is 
some  new  goods. 


J.  H.  WILLIAMS  CBi  CO. 

Superior  Drop-Forgings 

BROOKLYN— NEW  YORK 


Tons  of  ateel  are  in  oiu 
racks  for  the  inuii  who 
must  have  quick  delivery 


When  your  spedficatioas 
arc  exacting  our  chemist 
meets  them  intelligently 
and  to  your  satiafaction. 


"AGRIPPA" 

Fittings  Wrench 


A  new  and  especially  superior  tool  on  dose  nipple  and  all 
sorts  i<f  pijie  connections.  Its  snj^le  jaw  is  exceedingly 
powerful  and  will  save  your  man  in  timeiind  comfort  Made 
frotii  wrought  steel,  all  parts  interchangeable  and  absolutely 
gunranteeo.    Dealer  is  advised  to  give  you  one  on  trial. 
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If  you  want  the  best  in  the  World,  use  Stone's  Improved 
Manganese  Bronze  and  Stone's  Improved  Navy  White 


^^^JpROVED    MANGANESE    BRONZE  PROPELLERS, 
iid  the  bearings  are  fitted  with  STONE'S  IMPROVED  NAVY 
^^yWHYT'E.  BRONZE. 


Bronze  Propellers  save  from  five  to  ten  per  cent,  in  power,  as 
compared  to  cast  iron  or  steel. 

Stone's  Underline  Ash  and  Clinker  Expeller 

Discharges  ashes  through  bottom  of  ship  by  means  of  compressed 
air.  No  noise,  no  dirt,  no  injury  to  paint  on  hull,  no  ashes  in 
injection  water.  Adoped  by  British  Navy,  and  large  passenger 
lines.    Especially  suitable  for  yachts. 

Stone's  Patent  Vertical  Motion  Windows 

fitted  in 

"LUSITANIA"  and  "MAURETANIA" 

Stone's  Side  Lights  and  other  Ship  Fittings. 

MANUFACTURED^BY 

THE  EXETER  MACHINE  WORKS 

PITTSTON,  PA. 

NEW  YORK  OFFICE:  26.Cortlancit  Street,  New  York  City 
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COLD  MeOAL,  ST.  LOVIS.  1994 


TRIMO 


TRADE -TBIMO-M  - 


The  Leading  Pipe 
Wrench  of  the  World 

.  Because  they  are  mide  with  that  knowledRC  and  care  necciaary  to  produce  first-clasa  tools.  Drop  Forged  from 
selected  steel.  Inserted  Jaw  in  handle  easily  replaced.  All  parts  Interchangeable  and  guaranteed.  Order 
from  your  Jobber  and  insist  on  gening  "Trimo."   Send  for  catalogue  No.  34  showing  full  line. 

TRIMONT  MFG.  CO.,  55  to  1 1  Amory  Street,  ROXBURY,  MASS.,  U.  S.  A. 

European  AganU,  NATIONAL  RADIATOR  CO.,  LONDON 


BROWN  &  SHARPE  MFQ.  CO.,  Providence,  R.  I.,  U.  S.  A. 

THE  NECESSITY 

of  Accurate  Results  in  your  milling  jobs  is 


adequately  met  by  the  use  of 

B.  y  S.  CUTTERS 

They  arc  Accurate. 


The  Tietjen  &  Lang  Dry  Dock  Co. 

HOBOKEN,  N.  J. 

SHIPWRIGHTS.  CAULKERS  AND  MACHINISTS 

EIGHT  MODERN   DRY  DOCKS 
600,  800.  1,000.  1,200,  1,400,  1,800,  2,000  and  10,000  Tons 

Telephone  Cmll,  700  Hoboken  Patent  Adjustable  Steel  Blocks 


STOW  MFG.  rn  binghamton,  n.  y. 

E«l«b1jah<d  ItTS 

INVENTORS  AND  UAROBST  MFRS.  IN  THE  WORLD  OP  THE 

Stow  Flexible  Shaft 


FOR  ALL  puRPoama 

Our  Combinatioo  of  FLEXIBLE  SHAFT  and  MULTI-SPEED  ELECTRIC 
CFI  IR   CnililFIITIiAL  ft  CO     motor  h  almml  indlxpcnuble  on  any  vessel  bavins  an  Electric  Curreat,  for  portable 
dCLiU   aUnNCninHk  ■  VV,   drilling,  tapping,  reaming,  etc    it  can  be  easily  tramported  to  any  part  of  th* 
35  Queen  Victoria  Street  same,  and  repairs  made  in  a  fraction  of  the  lime  required  by  band.     Correspondeitce  aolictted. 

London,  Eng.  WRITE   FOR   CATALOQUE   AND   PRICE  LIST 
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siLLEY's  PATENT  SMOKEBOX  DOOR  FASTENINOS 

WEDOe  AND  QIRDER  PKINQPLB 

1,800  DOORS  FITTED  DURING  1906 


I 


Fitted  Ibrougboat  la 

CUMARD  LIME-Lasltula.  nairctanla.      WHITE  STAR  LINE-AdrteOc 
AMERICAN  UNE-St.  Pail. 
AJ»o  Fitted  and  belag  Fitted 

THE  BRITISH  ^AYY.  PENINSULAR  &  ORIENTAL  CO. 

HAMBURG  AMERICAN  CO.  DUTCH  AMtRICAN  CO. 

ATLANTIC  TRANSPORT  CO.         ROYAL  MAIL  STEAM  PACKET  CO. 
ANGLO-AMERICAN  OIL  CO. 
The  toUowlag  Sblpbatlding  Compmnlet  In  AmerlcM 
bmve  adopted  the  tatlenlngt : 
AMERICAN  SHIPBUILDING  CO..  CICTcUid.      BATH  IRON  WORKS,  Batt. 
W.  A.  FLETCHER  CO..  Hobokca.  FORE  RIVER  SHIPBUILDING  CO. 

HARLAN  &  HOUINCSWORTH.  WUailnfftoii. 

MARYLAND  STEEL  CO..  Sparrows  P«iat 
NEWPORT  NEWS  SHIPBUILDING  CO..  Neirporl  News. 

ADVAKTAOCSt 

Increases  Economy.  Keeps  Saioke  Door  Perfectly  Tight. 

Absolutely  Prevents  Buckling,  Easily  Opened  and'Closed. 

Increases  Efliciencv  under  Natural  and  Forced  Draught. 
No  more  Repair  Bills  for  Buckled  Doors. 


The  AIRTIOHT  SMOKE  BOX  DOOR  Synd,,  Ld. 

166,  FCNCHURCH  STRICT       -       -       LONDON,  E.G. 

SILLEY,   WEIR  A  OO,  Ltd, 

W.  CARLILB  WALLACE    1B«2S.  WHITIHALL  STRKET       ....        NEW  YORK  CITY 


THE    "  l^oohe:  -  wruT 

TROUBLE  •■ 
OVERCOME    by  using 

THE  PATENT 

"HELICOID" 

LOCK-NUT. 


B 


SI^I.F.  U.fS  LI  M  :  i  KhKS- 

AYLISS,  JONES  & 
AYLISS,  Limited, 

VICTORIA  woukm. 
WOLVERHAMPTON. 


IMMm  OmCtt  A  SMWMOMt: 
189  *  141,  CANNON  ST.,  E.G. 

SAMPLE  NVT  ASD  LIST  FKKS. 


REVISED  PRICES  PER  GROSS. 
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I  Fh:l-  \''ll  STASIA  Iff/)  .W,»ff«. 


SHIPS'  LOCKS 


COLD  MEDAL  AWARDS. 

O  1^'"  Hl^Qli 


AND    PADLOCKS    OF  EVERY 
DESCRIPTION. 


No.  1  V  OARLASTON. 


LOWE  &  FLETCHER, 

ADMIRALTY  AND  WAR   OFFICE  CONTRACTORS, 

COMBINATION  WORKS.  WILLENHALL, 

CHURCH  STREET,  .  England   


t 
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MANUFACTURE  THROUGHOUT. 


in 


riL»- 

.  ■  iXliSkE  fncPCLim  Ca  limitcd 
  L ONOON  S  Wlrig  


^  DAiriD  JOY'S 

PmtMit  Compound 

Assistant  Cylinder 

HAS   NOW  UKtN   Kl  rrEU   lO  OVKK 

2,000,000  I.H.P. 

Prl«n  lh«  V<lt«,  Md  Prcrcsti  all  Wear  aad  Tear. 
Cta  N  llu<4  to  ailsilnit  Vilvei.  ktnfU4  DhIM 

  and  Tan\in  Adalralllct.  .  

M««(l  Ofllas  and  Wophs : 

DAVID    JOY    &  COOPER, 
QtMVSIDC  BimRNE  PARK,  SOUTHtlPTOI,  ENGLAND. 

AGENTS:  I.nNoolt-H.  P.  ARTHfR.  8.  BiLLITia  SraliT.  E.C. 
NrwcA«TLa-H.  M.  WII.SOS".  «S.  Ur«T»iD». 
Saw  Yi>a«—Vas»«  THORPE  PLATT  ft  Co  ,  97  ICS.  CMar  St. 


John  Jackson 


Patontce  and  Maker 
-  -  of  all  kinds  of  -  - 


GAUGES 

and  Fittings. 

232,  St.  John  Street 
CLERKENWELL  LONDON 
Talvphon*    Nu.   270  1  Crob*- 


aCSLk  PHILIP  &  SON,  Ltd. 


steam 
and  Sailing 
Yaohti. 

Pasiangap 

aitil  Cargo 
Steamern. 

Tugs,  Steam 
aitd  Motor 
Launches 

Admiraliy 
Launchu  St. 
PinnaoM. 

Enoinkir*  and 
Bhipsuiuokr*.  . 


Til.  U. : 
miir,  lanaMlk 

All  Claaies 
of  Main  and 
AuKlliary 
Machinery 
and  Boiler* 
up  to 

1,000 
Indicated 
Horse 
Power. 


DARTMOUTH,  ENGLAND. 

  Batak.  las*.  


NnsTRUMENT  PATB.MTEEStfMAKEBS. 

iV  APPOINTMENT  TO  THE  LoUD.S  CoM.'MSSlOMERS  OP  THE  ADMIRALTY. 
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3E 


3[ 


HIGH  VACUA 

MINIMUM  CIRCULATING  WATER 


HIGH  THERMAL 
EFFICIENCY. 


lARTLEPOOL,  ENGLANI 


Boiler  and  Pipe 
Covering  Cements. 


"PEARL" 

THK  MOST  ICFFICIENT 
NON   CONDLCTok  IN 
THE  WORLD. 


•  PEARL.  '  "  f  IBtPnOOr.  •  anil 
Aab«ato«  Mftt«rl«J»  oKpoH«d  In 
I  owt  Ba«*.  2  cwt.  and  4  cwt 
C«»l<>,  with  full  Intlrucllont 
put  Into  each  pccha^e  for 
Applying  ••*n«. 


FIREPROOF' 

WILL  STAND  A  WHITE 
HEAT.     AND  TRICE 
VERY  CHEAP. 


Asbestos  Boiler  Covering.  Asb«stos  Ropo  LniiglnK  for  Pipe  Covarinn,  ),  1,  1^.  3'ln.  thick. 
Asbestos  Mattresses.  1^  and  2  In.  thicit.    Send  Measurements,  and  we  will  malte  up  and 

number  ready  to  put  on. 

U  f  have  cm-trej  oitr   l,tH)0.<nii>  S:if'i->t:.i,il  Siiuirf  I'at  Junnf;  ihe   Ytar  1907. 


WM.  DUFF  &  Co.,  60  Elliot  St.,  GLASGOW,  Scotland,  S.W. 


T*l«cr*pMc  AddriM:  "COVERERS." 


NallensI  'Phots,  771  ARCYLE  ,  Post  cmc«.  40M. 
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The  griffin  ENGINEERING  Company,  Limited,  BATH,  England. 

ON    ADMIRAUTY  X^ISX. 
Maiufactorers  Of  GRIFFIN'S  PATENT  VFKTICAL  VHO  aoJ  FOUR  CYLINDER  "DUPLEX" 

FIXED  AND  MARINE   OIL  ENGIN 

In  size*  from  8  to  500  HP. 

USING  CRUDE  OIL 


SLOW 

mm 


at  m^caat  o  |  b  ;  t  a  jtenoy  pr-r  U.MP-  per  hour,  or  KEROSENE 
M  .1  CM!  (if  id  t>rr  B  II  P.  \-n  lifiur. 


m4  Pr*«d*m  from  aU 
Tarry  Dtpoftli. 

Petrol.  U«iizi>]inr.  Alcabol. 

T*J  Oil  or  i-  r<-o*ote  i> 
porfocily  ^it^ttl**  f»r  our 
Eiiicmcft. 

RESULTS  GUilUtNTEEO. 

AM :>t/r-iof  >{aTint-  l-nitirx** 
tHU't!  Willi  'vir 

PATENT  INVKTt 
REVEfttlNe  UUTCH  UO 
S04.IO  PROPfLUR. 

EnclMMI    InfliiM  with 
Pero*d  LubrleaUoo. 

fitftremt't  lii  nwti  in  ail 
I  f,\tlt  of  Ht  IS  erU 

IllusirBiioni  uid  deacripcive 
boukiM  on  spt>lic«tic)» 


40  10  60  HP.  I /itied  with  I'Aletti  Autiliitry  StartlAK  BngllM. 


THE  "6IIIFFIN  "  IMPROVED 
PATENT  SVSTEII  OF 

LOW  TENSION  ytGNETO 
ELECTRIC  IGNITION. 

prT(. .  •   !  .r '  '     Hid  ranninK 

U:.'--  E     I.  I  I  <  ':iiltt>l><IH. 


910  86  HP.  Ttiw.    KtunI  with  P^icnt  Momeniaiti  htaninc  Gear 


4re»  hy  drmp,  or 


e&k  k«  tftlica  •«! 
twaaly  M«oft4«  If 


OMNIUM  OIL  EJECTOR 


FORCED  FEED. 


rMrxHiiC  ftHAHRik  body 

I  p< 

No  (3 

I6,'0 

ISO 

n:ii  II 

tl.r 

Seamlrirt  Si«?l  OiIt 

but  with  smaller  h«rul].- 

ihan  sUuwn  above. 

Sue  i 

1  It. 

No,  TI 

Ji 

160 

17/3  ^ 

*i  r 

(Patented  at  Noma  and  Abroad). 

Pnit 


NO  PACKING  OF  ^MY  DESCRIPTION. 


MARINE  ENGINES, 

Mills,  ClBcirloal  Machlnmry,  Overhoad  ShBfiing,  SkOm 

Half  dttzen  Sample  Ollara  will  be  snnt  Carriage  Paid  lo  any  pan 
of  tba  UnUad  Kingdom  lj-jh  i^^cnpi  of  Cbc^uc  or  T'csul  Unirr  k^r  xhv  aim>ttal  mentioned. 


ROBERT  SPENGE  &  SON, 


S3,  The  Terrace,  RICHMOND, 
YQRKS.,  ENGLAND. 


5r«ml««ft  Si«rl  Oiler 
A»  fthown  ■hoTp. 
Sup  \     i       i  't* 
N..  <l    41      41  « 

l««  17  SISj'OlM 

ScamhiM  Sloel 
u  above  hut  with 
rlvcuchmUIr  tpout- 
SUtJ     i      I  ip«. 

No  51    ?I     M  M 

ISi6l9e20S2l9 

rr«   ini.r  i>.  .' ,  s 


Th<  Coaioclor  T«h<  !•  rttoNlMa, 

wki<k  «aakl<> 

Ihc  wMr  lo  ^iKhargi 

Ik*  oil  <i««ar4>.  4»wawkr4i  or 

•lianM. 


Mco&di  if  II 
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Sole  Makers  of  HUTSON'S  IMPROVED  PROPELLERS. 


Ovar    X,200   niroady  fitted. 


3E 


BUILDERS  OF  PADDLE,  STCRN  WHEEC 

AND    SCREW  MACHINKRV. 

EnplHa  mitd  BoUmr 

Ropalrm  a  Sftoclalltym 

SHIPBUILDERS, 

MARINE  ENGINEERS, 

and  BOILER  MAKERS. 

I      HUTSON   &   SONS.    Lul.,   Kelvinhaugh   Engine  Works,  GLASGOW. 


□ 


3E 


3E 


3E 


HE 


3E 


Um  "EAGLE"  Patent 


Mechanical  Packing  &  Steam  Traps 

SAVES  MONEY  AMD  STEAM. 


Newest,   Best,   and  Cheapeat* 

PANTIOUUkR*   APPLV  .  .  . 

DICK'S   ASBESTOS  COMPANY, 

61  A  83,  FKNCHURCH  ST.,  LONDON,  E.O. 


Contractor*  to  H.M.  Qovernmcnt. 


^      CEDERVALL'S    PATENT  ' 

PROTECTIVE 
LUBRICATING  BOXES  ^ 

For  PropellBr  ShmftSm 


{ 


eXPORTF.D  TO  Al.t.  PAttTS  OP  THU  WORLD. 

T>l«»<>  Botrt  hiivc         llichly  SaimfacKitilr  AiiplU»(  lo  Mm  of 
*JR*       Wjir  of  wv*T4l  Kiittfinit  unij  Vc""I'*nt  Stralrrr*  rwiih  fchofu 

nuixinje  fri>rti  3in.  to  lH|in.  in  diAmclerl 
Old  Stern  Tube  KnutiffimrnXt  can  be  altered  for  application 
of  thia  Lul>rlci<ting  Bo«  at  E  very  Nominal  C«tt. 

MANUPAOTURKRB : 

F.  R.  GEDERVALL  &  SONER, 

GOTHEMBURO  (Swoiion), 

A)so  M^nufociurcni  arM  Kvixir  ifA  «>f  Sprci«l  Olt  U-i  Stem  Tubet. 
This  Oil  is  warranicH  lo      ■I'oiit  Three  TlmcA  more  irHrctlvf-  than 
-  othrr  Oil  for  this  pt:r[H.-v»_-  in  tiit  Market.  — 


Pric«  List  and  P«rtlciiUrft  on  appllcalloo. 


H  F  BOU6HT0N     '    R**"'*'*^  Patent  Agent,  Q.B. 

(    Regi$terwJ  Paient  Attorney,  U.S  A. 

Author      tht  '•PaUnlee's  Guide." 

BougMonJ  Co, 

PATENT  AGENTS. 

276,  HIGH  HOLBORN, 

LONDON,  W.C. 

Patents  and  Rejcistrations  taken  out  in  all 
Countries    where   obtainable,  and  practical 
advice  given  free  of  cliarf^e. 

Novelties  and  Useful   Inventions  introduced 
to  Sound  Financiers. 


ra 
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Google 
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ARTHUR    R.    BROWN,  A.M.I.C.E., 
S4-62, Niw  Broad  Street.  London, 


IPECULITIBB.  ilnu«a  Tjrpt  and  Llfht  Draaftat  Rlnr  Cnft  of 
•Jl  ducrlpUont,  Tat*,  Laanchci,  BMam  CouUn,  Bwiaa,  Ll^tarm, 
Mu-lni  EnflnM  and  Bollcrt,  tc 


SILVERITE 
METALLIC 
PACKING. 


Apply  to  .  . 

T.  W.  WRAITH, 

38,  SIDE. 

NEWCA8TLE-0N-1YNE. 


Suit*  any  titt6  glands 

and  Isitt  lor  years 
Keep*  the  rodi  like  Silver. 
Perfect  for 
Winches,  Wiitdlas«ea, 
Boiler  Mountings, 
Stop  and  Check  Valves, 
Ac,  alto  (or  fenS  Pump 
Rams  and  High  Pressure 
Rods. 

Us«d  on  several  hundred 
Steamers,  equally  good 
for  Locomotives  and 
Engines. 

IN  ust  FOR  nN  inn. 


STEEL  BOATS 

l>cwKti,,<  I  ,r  l|..irtc  ur  I. >|.(ii 
rOR  PLEASURE.  RACING,  OR  COMMERCIAC  USE. 
CaJMlogwt  fit*  0%  afptualutm. 

BOULTON  &  PAUL,  Ltd. 

NORWICH.  ENGUAND. 

Ca»k«».  "  Boullon.  Herwick.  Kntland." 


MARINE  ENGINES, 

Two  and  I  our  Cycle. 
PETROL  OR  PARAFFIN, 

Cj/J/i'jf»f  OH  afftiijSion. 

'  w 


1  6  of  these 
Ejectors 
have  been 
fitted 
on  the 

'[Mauretania  " 

and 
"Lusitaiiia," 


SEE'S  ASH 


WITH      A  I.  L      RECENT  IMPROVEMENTS. 
Sole  Llc<'n«ii! ;— 

F.  J.  TREWF.NT, 

(F.  J.  T««Wi»t  .\  W.  E.  I'liorio«,» 

N*v*i,  Architects  A-  Consulting  Engineers. 
iS.  BII.I.ITEK  tJUILDl.NCS.  HIULITER  ST., 

.  ^:!:i;^';r.  ■^l^t^rt^.o..--  lon  do  n  .  e.c. 

^"••••••c  „ 

I 


The  "No  Trouble" 
Motor. 


The  Ailu  Ciaig  Motor  hu  been  called  the  "  No  Trouble" 
Motor  by  tbofte  vrKo  Kave  wof  ked  il. 

One  reatoa  why  it  givet  bo  trouble  i>  becauie  of  it>  timpte 
design.  Il  hat  fewer  pant  (ban  any  oliier  foiir-tUoke 
molar  on  ihc  markel. 

Anotbcf  reaKMi  why  the  Ailu  Craig  give>  no  troable  is 
becauM  ol  the  <uperb  wofkmansbip  that  goe*  into  il. 

And,  fiially,  each  Aiba  Craig  Motor  ii  lubrecled  lo  long 
and  icTcre  triali  ai  the  le«lii>g  b«d<  before  il  is  allowed 
lo  paai  inio  Stores  for  delivery. 

Oar  New  Booklci  No,  9  fully  explains  the  "  No  Trouble" 
Motor,    PmI  free  on  rcqueil. 


TheAILSAGRAIG  motor  Co. 

Strand-on-tha-Gp«an, 

CHISWICK,    LONDON,  W. 
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"THE  MARINE 
STEAM  turbine: 


J.  W.  SOTHERN, 

M.I.E.S. 


S»c»»d  Bdltlom. 


Rnl—d  *md  emlmrgtd. 


(TraiuUtad  Uiia  th«  (^rnun.  UaIUii, 


A  comprehensive  practical  descrip- 
tion of  the  I'arsons  Marine  Turbine 
ms  presently  constructed,  fitted, 
and  run.  Illustrated  by  Olajrrams, 
Detail  Drawings,  and  Photographs. 


LONDON. 

Whittaker  &  Co. 

Price  6/-  n^t- 


NEW  YORK. 


D.  YanNostrandCo. 

Price  §2.50 


R.H00DHA6GIE&S0N 

LIMITED 

NEWCASTLE-ON-TYNE  aad  LONDON 

(Dm*  MrMi)  (17  OraoMhurali  I.  C. 


MANUFACTURCRS  OF 

WIRE  AND 
HEMP  ROPES 

OF   EVERY  DCSCRIPTION 

AND    FOR   ALL  PURPOSES 


Hif;lt  Class  Marine  Machinery. 

W.  SISSON  &  Co  Ltd 

GLOUCESTER.   ENGLAND.  , 


OTT!  OTTIR!!  OTTIST!!! 


19 


SILENT  HEATINQ  OF 
BATH  rULL  OF  COLD 
WATER. 

SPECIALLY  DESIGNED 
FOR  SHIPS 

PRACTICALLY  NO 
PROTRUSION  INTO 
BATH. 


Mi 


CIRCULATING  HEATER 
TAKES  PLACE  OF 
BOILER. 

BEST  SWIMMING  BATH 

ON  MARKET.  "OTTIR. 


a  rkTTIGT  "  AUTOMATIC. 
\I  I   ■  19  I  .  ECONOmCAL. 

INSTANTANEOUS  WATER  HEATER. 

HEATS  ONLY  THE  WATER  DRAWN  OFF 

NO  WASTE  OF  STEAM. 

KEEPING  LARGE  BODY  OF  WATER  HOT 
IN  PIPES  AND  TANKS. 


SejVO  FOK  PKICBS. 


BENJAMIN    PARKER,  Ld., 

Dentinal,  UcntllAtlitd.  a^^  E)oiiicetic  EiifllnccTB, 
121  A  m.  SUFFOLK  STREET.  BIRilNGHIM. 


ao 
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Google 
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BELDAM'S 

—  PATENT  — 

PILOT 

PACKING. 


AVVAKI>I.:<    I, III. II  \IKI>AI, 
MILAN    IN  IKKNAI'IONAI.    KXMIBITION.  )e06. 


An  Asbestos  protected  White  Wetal  B»r 
Packing  with  s(>ecial  tieat  rexisting  rubber 
backinK  (luxranteetl  to  «land  the  highest 
temperatures.    Supphed  in  lengths  or  in  rings. 

THE  CONTINUITY  OF  METAL  MAKES 
  RODS   LIKE  GLASS.   

The  Beldam 
Packing  Sc  Rubber  Co., 

93  fi"  94.  Gracechurch  Street, 

ESTABLISHED  im.  LONDON,  E.G. 


Workt  A  Pouadry  :  BRENTFORD,  MUdx. 


T«lc»lMM  Na.  :  P.O.  CEKTRAt  1*2. 
T*l«irwu!  ••CORmiOATClt.  LONDON." 


Udci  A.I.C  lib  UKI**. 


Coalraclori  to  the  Brititk  k&4  Forcifo  NsvUi 
Lcadikg  SlOBskip  ConpsBici. 


SOLE 
MAKeRS, 


LOVERIDGE  Ltd. 


I>OCK», 

CARDIFF 


T«l.frmai:  "JOITICI.  CAUlirr  "  TtlqikiaM.  B>t  <Oui«tT;  rMtOSca.O. 
Uir  4  ENCItKERt'  FUMIIMEIIS,      NUOWADt  A  UFOtT  MUCIUITt, 

HMin  Of  mn'  vuTiuTots  a  wood  Biocm, 

lOVEHDCEl'  IMPAOVED  CARCO  MKKS, 

(.•VEMocEi'  PAnirr  nEEUMc  ctu  Mmw, 


o 
I- 


CO 


o 
o 


CO 
CO 

LU 


S  S   ^SfcHlX'H."  HAMit:.  Af^nl  zUk. 
l>r.AB  Sin,— 1  tu%r  much  (■Ir.isun-  In  undiijc  lliiii  tin-   ■W,*vr  Subdaer" 
;du  Utic-I  ifi  ihi^        in  itjn\.  Hltrn  stic  came  ont  new.  ts9  glV9a  m9  0V0fy 
amilmtmcttoM  umder  mil  c/rmajfMcrs. 

In  I^Mvy  lirsil  ■^•A  t<v  <i{it>ntnK        CiXko  vou  on  pnveai  Ibt  mm  from 
brtrnkiag  90  ftoJirrf        and  cmt4€rah)y  l0$Ma  r*«  frfctlcm  of 
sea  €a  fAr  Mbip*M  Midt* 

\u  h-  bfiury  I  •  trHin«ac«i|  a  bcAvv  italp  frooi  tht?  N  W,  in  ihe  ltn<ito! 
<'huiinc-l.  Willi  vrf>  )«^.kt  y  uc-^lli  M:a  t  had  tSr  wcailicf  f<.M-k  tiiMMM-tl  full,  nni] 
fAr  c//«cf  ' mar%-9ilom».  timd  It  mot  beta  for  ih9  Bag  oi  yomr 
Yalmmbl*  machtop,  whlcti  **  alway§  la  r««tf/»«i«,  /  con/tf  iror  tiave 
procetdftf  yklthout  de^k  damage. 

I  coamider  Shlpowam  Mtaod  la  tbeir  ourm  Hgbt  by  aot  hmvlag 
tbtlr  veuaU  fitltd  witb  tbt»  automatU  "  Wa*0  Subduar," 

^&urv  faithfuU),    H.   .VI('l.H<n.LA.\0,  Maitft. 


Ptice  l.t  t' 


WALKER'S  SHIP-LOGS. 

—  UMd  In  the  — 
BHtith.  Japanese  and  many  other  Navlee,  and  by  the 
Leading  Shipping  Companies  of  the  World. 


WALKKR'S  PATENT 

"CHERUB"  Mark  II  SHIP-LOG 

The  Wheel-work  can  be  oiled  while  the  Log 

  Is  at  work.  

Mlm9  Mmkmrrn  of  tkm 
••NEPTUNE"  fop   Hl«h   Bp*ml«,   ••  ROCKKT.^' 
■•exCKLSIOR"   YACHT  for   Motor  Boats, 
••HARPOON"  A  •■ANCHOR"   SHIP-LOO*,   and  th« 
HARPOON    8OUND!N0  MACHINE. 


Said  by  all  Optician*  and  Ship  Chandlara. 


THOS.  WALKER  &  SON,  Ltd< 

88t  Oxfortt  St.,  Birmingham,  £t$gm 


Wkra  wriliht  Ic  aivtrlitm,  flmt  mrartM  Ihtumatiokai.  Maiims  EmnxstaiKO. 


Google 


International  Marine  Entflneerinit 


Januait,  jgoB. 


APPARATUS 


^mps,  Jielmets,  ^bresses^  Jiir  Jiose, 
latent  divers'  TBeUpdone, 
divers    Sleetrie  Jbamps. 

  Manufactured  by   

C.  £.  Heinke  6f  Co. 

87,  88  &  89,  Grange  Road,  Bermondsey. 

LONDON,  S.E. 


-   —  ■     ,        M-  ^ 

Phata  bf  D.  W.  Ko»ki*,  En..  Ettimtf.  iinnunck. 
OIVKR   STKPPINO   ON    LADDER   TO  DESCEND. 
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VIEW   OF    THERMOTANKS    ON    Q    S  S  MALKETANIA 


The  Thermotank  Ventilating  Co.,  Ltd. 

Head   OfTice:— 55.   WEST   REGENT   STREET,  GLASGOW. 

The  mo«l  approved  system  of  Ventilating,  Heating,  and  Cooling  Ships  throughout  : 
  as  supplied  to  the  British  Admiralty,  Japanese,  and  other  Govemmenls.   

Teleifnuns  — "THERMOSTAT.  GLASGOW  A  11  C.  Code,  6lh  Edition. 


—  Also  supplied  to  — 

Cunard  Line. 

White  Star  Line. 

American  Line. 

Canadian  Pacific  Railway  Co. 

Allan  Line. 

Campagnie  Generale  Transatlantique. 
"Italia"  Steamship  Co. 
Nippon  Yusen  Kaisha. 
Egyptian  Mail  Steamship  Co. 
Austro-Amerioan  Steamship  Co. 
Lloyds  Sabaudo  Co. 
dc,  dc,  dbc. 

The  leading  Railway  Companies'  Fast 
Channel  Steamers,  and  all  the  principal 
and  largest  Liners  afloat  and  building. 


mtm  wriHiif  lo  advtTtiun,  fUajt  mmiun  IimuKATioa*!.  MAaiifC  EtroiKUsma 


Google 


International  Marine  Enfjineerin^ 


KEENAN'S  PATENT 

Non  -  Conducting 
Composition 


THE   BEST  COVERING  FOR 


High  Pressure  and   Superheated  Steam. 


R.M.S,  ARAGUAYA. 


MANUFACTURERS    OF    ALL    KINDS    OF    COMPOSITION    FOR  COATING 
BOILERS.    STEAM    9    HOT    WATER    PIPES,  ETC. 
EXPORTED    IN    BAGS   9  CASKS. 


iltoarded  the  6old  medal  and  Diploma  at  the  Raoal  €xMbi(lon,  Condon.  1905. 


SKILLED  WORKMEN  SENT  TO  ALL  PAITS  OF  THE  WORLD. 
CONTRACTORS  TO  THE  HOME  AND  rOREION  GOVERNMENTS. 
ALSO  TO  ALL  THC  LEADING  SHIPBUILDERS  »  SHIPOWNERS.  ETC. 


Write  fof  Caialocues  ukJ  Pricei  lo  : 


Matthew  Keenan  &  Co.  Ltd. 

Tredegar  Road,  Bow,      80,  Gt.  Wellington  Street, 


LONDON,  E.  ■'^it^^^....,  GLASGOW.  ••■^•TrgS'^s 
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BOILERS  FOR  EXPORT. 


FLANQINa  DEPARTMENT. 


DAVID  ROWAN  &  CO 

MARINE  EMOIMEERS   A  BOILERMAKERS, 

231,   ELLIOT   STREET,   W.  GLASGOW^ 


TelaCFWiM:  "ROWAN,  GLASGOW." 


Set  of  3  Boilers,  each  14  foet  diameter  by  11  feet  long.  180  lbs.  W.P..  for  7.000  tons  CarHo  Stennirr. 


J 


R5 

Wlun  trrilimg  t»  adfmittrs,  ftnu  mtnlim  IirTi«ii«TioXAt.  Ma«iiii  ExciicKiiiiia. 
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THE 


it 


WELIN 


R.M.8.  "AVON"  (Royal  Mail  8  P  Co.) 
Rtted  with  "Welin"  Davits,  alio  (he  following  veaaelt 
of  lama  Company: 


R  M  S.  "ARAOON. 
R  M.3    "  ARAGUAYA," 
R.M  8    '  AMAZON," 
R.M.8.  -A8TURIA3" 


OVER 


AXEL  WELIN,  A.LN.A., 

HOPETOUN  HOUSE, 

LLOYD'S  AVENUE, 

LONDON,  E.C. 


ALSO  AT 

THE  "WELIN  QUADRANT"  DAVIT, 
17,  BATTERY  PLACE, 

NEVS^  YORK. 


QUADRANT 

DAVIT 

has  now  been  adopted  by  several 
Governments  and  by  most  of  the 
more   prominent  Steamship  Lines. 


1700 


DAVITS 


HAVE   NOW   BEEN  FITTED. 


0 


8.S.  -LA  hROVENCE.'" 
(Cie.  Qle.  Tranuitlantique), 
Fitted  with  "Welin"  Davits,  also  the  following  veuels  of  same  Company: 
8.8    "  OUADELOUPE," 
8.8-  '  PEROU," 
8  3.  ■'CHARLE3  ROUX." 
88  "CHICAGO." 

8S 
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ELECTRIC 


LIGHTING, 


TPItON- 


POWER,  HEATING, 
VENTILATING, 

BELLS  ^  TELEPHONES, 

LARGEST  INSTALLATION  EVER  FIHED  ON  BOARD  A  STEAMSHIP. 


MARINE 
eieCTRICAt  PI  ANT 


The  Cunard  Expr«s*  Quadruple  Screw  Turbine  Steainthlp     MAURETANIA,"  built  at  Wallsend. 


THE   LARGEST   VESSEL   IN   THE  WORLD 


FITTED  BY 


W.  C.  MARTIN  &  Co., 


ELECTRICAL  ENGINEERS, 


GLASGOW,  LONDON, 


Me  AO  OFT  toe  I 

10  WEST  CAMPBELL  ST. 


116  VICTORIA  DOCK  ROAD,  E. 


NEWGASTLE-onTyne. 

PRUDENTIAL  BUILDINGS, 
Tela(ran»:— "AUXILIARY"  NEWCASTLE. 


T«4»«r*m»:-  "MOTIVE"  0U8COW.  Ti.l»i»rani,:— •  TRIBORD"  LONDON. 

Wkn  wriiint  u  aivtrtittrt,  fUt*  mtnlim  IicTUir«TIO>*I.  lfAM«l  KBamnusa.  CjOO^I 


I nternationalT  Marine  Cnf^ineerinif 


Jakuabv,  190& 


Patent  Sceptre 
Depth  Recorder 

and  Sounding  Machine 

for  taking  Soundingt  ^^^^-i. 

at  any  speed.  >iC 


Aoouralo, 
SImpto, 
Eoonomioal, 
Sale. 

WILSON  & 
GILLIE, 

Ddutkal  Insirumcni 
tnjkcr*. 

MOUTH  9HICLOS. 
IIEWOASJL£-Om-rrM£ 


A  FREE  COPY 

of  the  ONLY  BOILER  SHOP  EQUIP- 
MENT AND  SUPPLY  DIRECTORY 

ever  published,  will  be  sent  to  every 
one  of  our  readers  who  asks  for  it. 

Invaluable  to  Boiler  Manufacturers, 
Managers,  Superintendents,  Foremen, 
Engineers,  and  every  man  connected 
with  the  Boiler  Malting  Industry. 
Vest  pocket  size,  5  x  2%. 

ADDRESS 

THE  BOILER  MAKER, 

17  Battery  Place,  New  York. 


E.  Sc  F.         spoN*s  ne:w  books. 

With  31  Platn  2aO  pp  .  Crvwn  Bvo.  L>ath*r.  10>.  ma   rot.    Post  frM. 

STEAMSHIP   CO-EFFICIENTS,   SPEEDS   AND  POWERS. 

A  Poek«  B(X)k  c<miaiimt^  ih*  t>jiiii!nMi>ii«  Anti  Prrfi>cmjitii*  ni  fi*Arl>  .*  riiom-4fvl  \  i  wK       rr.l.iiril  i.i  ro  ft.  MixlrU,  «n<l  Ktichiy  Prri»;rr**ivi-  Tnal*  ol  Ship*  and 
Models.  &c  .  &C-,  wub  Curves  for  Sktn  Fncibon  Lorrection.  for  ihc  um;  ot  Knf^mevrv  Shipbuiidrrv  Naval  Arcbiiecth.  Supcruiicniliintv  aiwl  Uraut^ttmen. 

Mrm.  !dm~  ai  Knginrcn  ami  SbipbuiUrtii  m  ScoiUihI,  Auoc.  M  l.Mrcli.K. 


E.    d£    W,    VI.    SPON,    LTD.,    57,    HAYMARKET,  LONDON. 


MARKS.  NAME  STAMPS.  BRANDING  IRONS. 


-  Brass  Labels  and  Time  Checks,  Sets  of  • 
Letter  and  Ki|;ure  Punche.s,   Embo-'^sinj;  Presaes. 

EDWARD  PRYOR  A^OnTS  West  Street,  SHEFFIELD. 


VALVE 
RE-SEATER 

For  Facing  VaUes  io  Pl&ce. 
Indispensable  on  Board  Ship. 
Cbeap  and  PracUciJ. 

PRICE  £6  •"■>  vpw«ai« 


&e«t>rd1n|  to  alx* 


CHARLES  WINN  &  CO.  BlRMINBHtM 


King  Boats  &  King  Engines 

THE    ACME    OF  RCLIABILrTV. 


v'J.  KING  CO.  ::.Y 

f      C«tal««l   KIWOBOATS.   LOWOOM.  Oed«.  \ 
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BRANCH  OFFICES  IN  GNEAT  BRITAIN. 
LONDON  I 

Biiliter  Buildings,  22,  Billiter  8t,  E.G.; 
Ottcton  House,  Westminster,  8.W. 


JAMES  HOWDEN  &  CO. 

LIMITED. 

Head  Office  and  Works: 

SCOTLAND  STREET./ 

QU^SQOW.     X       LEADING       X  39,AnMla(lli«iiibwt,l>Miiiirtc. 

STEAMSHIPS 

of  the  World  with 
Turbine  or  Reciprocating 
Engines,  including  the 

LUSITANIA 

AND 

MAURETANIA 

ARE    FITTED  WITH 

HOWDEN'S  PATENT 


FORCED 


UGHT 


THUS    OBTAINING  THE 

HIGHEST  POSSIBLE  RESULTS 

BY    REASON   OF  THE 

Unequalled 

WHICH    IT  ENSURES. 


7,550,000 


I.H.P.  now  fitted. 


FANS, 

FAN  ENGINES 

(All  Types), 

FURNACE  FRONTS, 
RETARDERS,  &c.,  &o. 


2,350 

Installations 
In  all. 


HIGH-SPEED  ENGINES 

(Enclo««d  Type  with  FoTMd  Lubticfttfon) 

FOR 

TRACTION.  POWER  &  LIGHTING. 


STEAM  TURBINES 

For  CleotHoal  Puppoaet. 
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Jahuakt,  190& 


ills'  EDgaginii  and  DiseogaglDg  Heai 

For  Boats,  Launches,  etc* 

APPROVED  BY  THE  U.  S.  BOARD  OF  SUPERVISING  INSPECTORS  AND  THE  ENGLISH  BOARD  OF 

TRADE  AND  OTHER  GOVERNMENTS 


HAS  OBTAINED  THE  HIGHEST  AWARDS  WHEREVER  EXHIBITED 

Is  now  in  use  by  over  300  Steamship  Lines  trading  to  all  parts  of  the  world, 
besides  a  number  of  Pilotage  Boards,  Cable  Ships  and  many  Yacht  Owners. 
When  building  new  lifeboats  this  gear  can  be  installed  as  easily  as  any  other. 

Full  particulars  from 

WELIN  QUADRANT  DAVIT  CO. 

A.  P.  LUNDIN,  Manager 

17  BATTERY  PLACE  NEW  YORK,  N.  Y. 
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CLASSIPIED  INDEX  TO 

ADVERTISERS 

ABRASIVE  PRODUCTS— ALUNDUM. 
Norton  Co..  Worc«»ler,  Mutt. 

ACCUMULATORS.  UYDRAUUC 

NUn-BtaMBt-fted  Ca,  New  VaA. 

AIR  AND  CnCUlATINC  PUUPS  (Csobiaed) 
DtTidM*.  IC  T.,  Cn.  M««  Yoik. 
Cmt  UkM  BacliiMrtai.  Works,  Detroit.  Ukk. 
Ttnr        C.  HT.  N«tr  York. 

Whwicr.  C.  H.,  M(c  Ti .  ThlilBn'Tri 

AIR  COMPRESSORS. 

Gr«t  I..k«  Ifirn'oluWate  DWImH.  MUk^ 
Independent  PQCunutieTM  W»  fmUll  aid  Mot  T«*> 
Minx.  A..  New  York,  ^  _ 
Norwdk  Iron  W«dHh  SMtfh  Ibnni^  OMMb 

AIK  COUPLINGS. 

ladepciricM  PacMutie  Tool  Co.,  Oiieaio  «>d  New  YMk 

MM  DRILLS. 

acTcUnd  Pnconutlc  Tool  Co.,  CleTcUnd,  OWa. 
Independent  PDeunuiiic  Tool  Co.,  Chlctfo  m4  Hot  TMlb 
Micts.  A..  New  York. 

wSUTSSSSf  S'b^SSTc?  n«»  y«k. 

An  BAMHBB8-«M  PNBUMATIC  TOOU 

ASM.  HOISTS. 

Independent  Pneunuiic  Tool  Co.,  Chlcofo  ond  N«ir  y<Mlb 

AIK  HOSE. 


TmI  Co..  CIcrtiMl.  Oid«. 


An  MOTORS. 

Independent  PncumLtic 
Sl»w  Flexible  Shift  Co., 


Tcol  Co.,  (Jhiraio 
Pbiladelphia.  Pi. 


MrtMOTrMk. 

aal  MoT  T«lb 


PUMPS. 

Dktndn^^jr.,  Ok,  N««  .YmIl  _ 


AIARMS— See  WATER  GAUGES  AND 
ALBANY  CREASE. 

Cook'i  Son*.  Adsm,  New  York. 
ALDMimnf  CASTINGS. 

LoBkcohejiMr  Co.,  Ctadnnili,  Ohio. 

RecTct.  Pli«l  X  A  Sm.  FhikMpfeta, 
AMMETERS-Sw  BLSCTUCAL  INSTSDMBNTS. 
ANCHORS. 

Anericu  Ship  WjndloM  Co..  ProvUleeee,  R.  T. 

Btldl  Aaehor  Co..  Chmer.  Pi. 

Om4m  Aadwr^Xocklnd  IbcUa*  Co,  Cmda,  Ma. 

Baclrk  O*.,  I 


ANTI  FRICTION  METAU 

Ajax  Metal  Co,  PhiUdelnhia,  Ik. 
Kxtzcnitein,  L..  &  Co  ,  New  Yorlc. 
Phcirhrr   Rronie  Co,  Ltd.,  Lond(>n. 
rh.DaphcT  Urjnie  Smfllintr  Co.,  Pllilsdelpllia,  Plib 
Reeves,  i'aa]  S.  &  Son.  PbiUdelphix,  Pa. 
ANTI  MARINE.— BURIAL  ASSURANCE. 

Upahur,  Walter  S.,  Newport  News,  Va. 
ASBESTOS-St*  NON  CONDUCTING  COVERING;  daa  Ma  PACK- 

Ufa  ASBESTOS. 
ASBESTOS  PACKING-Scc  PACKING.  ASBESTOS. 
ASH  HOISTS. 

Chatc  Macliine  Co..  Cevelmd.  OUOk 
Davidson.  M.  T..  New  York. 
Great  I  ain  K.-i 
Hyde  Windlati  Co..  Halt.  Ibb 
Trewent.  P.  i..  London. 
WilliamMn  Broa.  Co..  PliilaMlpU^  M. 
ATTORN  EVS- PATENT. 

itoa  k  Ca,  London. 

Palktrt  H..  WaiMagM^  D,  C 
AUTO-ACTD  VALVCS-Sct  VALVBSk 
AUTOMATIC  AIR  RELIEF  VALVMS. 

Parker,  Benjamin,  Ijd..  BiliataBtaiL 
AUTOMATIC  INJECTCiRS. 

Lunkmhcimer  Co.,  Citacinnali,  Ohio. 
Petil>erthy  Injector  Co..  bclroit,  Mich. 
AUTOMATIC  TOWING  MACHINES-See  TOWINO  MACHDm 
BABBITT  METAI^See  ANTI  FRICTION  METAL 
BALL  BEARINGS-S«e  THRUST  BILARINC& 
BAIGES-Sm  IHIPBUILDBItS. 
BATH  MACHINE  INDICATORS. 

Norton  Grinding  Co.,  Worceater.  Mass. 
BATTERIES-DRY.   -See  DRV  BATTERIES. 

BBARINCS-Sn  ANTI  FRICTION  METAL;  alio  THRUST  BEAR- 
INGS. 
•BLTINa 


Aaaaa,  Gee,  A  Co.,  Ltd.,  Newca«tle4>n-T)rnc 
Cwlock  Paddnf  Co..  Palmyra.  N.  Y. 

:  AND  FLOOR  GRINDING  MACHINERY. 
I  Co..  Woccolcr.  Maaa. 

(ladcK  eoaiiuied  oa  page  fi.) 


W  PORTER'S 

PATENT  DERRICK  FITTINGS. 

Weights  up  to  Z.5  tons  can  b«  lilted  by  ike  Teml's  working 
derrick*,  combining  on  a  single  pivot  or  goose-neck.  Saves 
the  coct  at  Urge  tpmre  »p*r,  ud  earai  lor  tbe  sUpowner 
tbt  mi  at  •xtm 


EAST  FERRY  ROAD 
ENGINEERING  WORKS  Go.  Ld. 
k'EAST  FERRY  ROAD,  MiLLWALL,  LOHDON,  VA 


WE  S£LL  ALL  BOOKS 


MARINE  ENGINEERING 

NOT  OUT  OF  nUNT 
INTERNATIONAL  MAUNB  ENGINEERING 


LONDON! 
CKKlSTOniEK  STKBST 
FINSBUKV  SQUARE.  B.  C 


NEW  YORK] 
-  WHTIBHAU.  BUILDINO 
t1  EATIERV  KACB 


THE  PROFESSOR  ON  SHIPBOARD 


N 


A  STORY 

OTHJNG  baa  ever  been  pabUatied  whkh  coatalaa  aa  mack  rrerydaf 
taf imBatioa  wkkli  *v«ry  en^iacar  owht  to  know  a*  tlila  book.  la 
addMoo  to  the  peactical  iaformatkifi  It  cootaina,  it  ia  I 


TkcR  mn  twchrc  chaptin,  •*  taOowa:   I,  la 


II.  HantaMaaofFireaMa:  UL  Nifkt  Walch  la  •  Oal*i 
wItkBamay.  tbeOtlw:  V.  Soaw  Paiata—  LaMcaeha; 
Dca  an  NaMflciot:  VII.  flaH  Walar  aad  BaOar  Bnlat 
~  '     ~  aTMoiad  Itet:  DC  Hmrta  OaalaikalaaK 

ameab    too  aaaaa.   By  C  A.  MUUIbM? 


_      of  ufe  at 

IV.  latervici 
VI.  Wky  Baalnca 

VIII.  Clewaiac  Do  

X,  Simple  Rxiilaaatkiaef  tBa 
Xtl,  PaiBliiH  tk* .  np*  ~ 
Prica,  SliWrPoatpaU. 

Foe  mIc  br 

INTERNATIONAL  MARI^a  BNGINBBRING 
17  BaHcry  Rmx.  N«w  Yorfc 


91 


Mta  ■aM)fl  tt  tinrilmtt,  fltam  awaiMa  InaaaaTMaai.  llABisa  BaaisaaanN. 


Digitized  by  GoogI 


International  Marine  Cn|(ineering 
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BVERY  GRINDER  SHOULD  BE  A  USER  OF 
NORTON  GRINDING  WHEELS 
Made  of  ALUNDUM 


There  is  nothing  in  the  line  of  abrasives 

known  that  meets  the  requirements  for  all 
kinds  of  grinding  as  ALUNDUM.  It  is  a 
permanent  and  reliable  aid  to  the  grinder 
because  of  its  sharpness— right  temper— 
uniformity. 


AIJUNIX«(II.E4<5.) 
Send  to  our  iie«Mst  t«pi«wiitothre  for  » 


Wheel  Works; 


Norton  Company*  « 

NEW  YORKy)rriCC  I  26  Corll»ndt  St..  HkTemerer  Bld«. 

CH*S.'CHURCHILL  A'CO  .'Ltd  .*        BUCK  4  HICKMAN.  Lid..  A  H  SCHUnE. 

LM*««.  BlmllHlHUII.  lUllKlMt-         I.M«M,BlniM«llAlll.llM-         BaretMiu  ilttM,Bl«iMta.8MM. 

 Ml  i»T»»Mlmwi.      aMit  mmnm.  MwiA^Mto,'  '  ~  ' 


Worcester,  Mass..  U.  S.  A. 
-    .    -    Niaitem  rails.  N.  Y. 

CmCAOO  STORE  I  48  So.  Canal  StrMt 


SCNUeiUttVT  A  SCHUTTE. 
ai|ii,M;ckkolm  SL  MaiMiii.VlM- 


F.  W.  HOINE. 


■nGi.TOOLS.  ^  . 


FMt  ft  Whlmnr  Co,  N«»  York. 
8«wr«tl,  L.  &,  Ce^  AtheL  Man. 
TriBOBt  Mte.  Co.,  Rwbwry,  Mtm. 
Wllllunt  ft  Co..  jr.  H.,  Brooklrn,  N.  Y. 

Winn,  C,  !t  Co.,  Birmlnghmn. 

■ENDING  M.^CIIINES,  KEEL  PLATE  OR  GABBOABDl 

Niles-Bcmcnt  Vond  Co.,  New  York. 

BENDING  KULLS— S«!  ROLLS. 

MLCK  ruurs-scc  pumps. 

nifKACLSS. 

BtMh  *  Co.,  IJtL.  Loodaa. 

TtR7  Co,  G.  H..  Niw  YeriL 
KMOCULAXS-Sct  MARINE  CLASSES. 

I  A  Lockpect  Block  Co..  no»i— .  MaM, 


1I.J. 


Antrksaa  thmtt  Co.,  Ddfoit  Mfc^ 
Bun  jMMt.  *  C6-  N«»  YariL 
Da  Lmal  Sttaat  TarUaa  Cok.  Tnalaa.ll 
GMMial  Bhctfie  Ca..  Sekaneuar.  1<LY. 
Ha»ii^  J- ft  Caw.  GlMim. 
8nftt««Bt  Co.,  B,  r.,  Hfdt  PBfk, 
BLOW-OFF  V.ALVES-S«  VALVES. 
BLUE-rRINTING  .SUPPLIES— S«  DRAFTMEN  S  SUl 
■OAT  BUILDEKS-S«  LAUNCHES  AND  YACHTS. 
BOAT  FITTINGS. 

Ferdinand.  L.  W.,  ft  Co..  BmIob.  Mw. 
Terry  Co.,  G.  H..  New  York. 

•OILER  CIRCULATORS. 

Hlnnm»hurs,  H.,  &  Co.,  BftltiRioec.  Md. 

BOILER  FEEDERS-See  FEED-WATER  REGULATORS 

BOILERS-AIm  lee  ENGINE  BUILDERS;  alto  SHIP  BUILDERS. 
Ahern,  I).,  New  York. 

Almy  Water  Tube  Boiler  Co  ,  Providence,  R.  1. 
Atlantic  Worlct,  The,  Ea>i  Button.  MaM. 
Babcock  &  Wilcoi  Co..  New  York. 
Bath  Iron  Worki,  Bath,  Me. 
B*"»«».  J.mea,  &  Co.,  New  York. 
Htuun.  Arthur  R-,  London. 

I'.tr.t  I..kke4  Enfineering  Works,  DMnl^  Mlck 

Hno.irn,  J.,  *  Co.,  Glasgow. 
Ilutiun  Si  Sons,  LicL,  Clst(OW. 

Kir.Ksfcrd  Foundry  &  Machine  Works,  OtwcmL  II.  T. 
Uosher  Water  Tub*  Boiler  Co..  New  York. 


Philip  &  Son,  Ltd.,  Dartmouth. 
Ouintard  Iron  Works  Co^  New  York 
Kichardsons,  Westfartb  a  Co.,  liariltpoaL 
Robcru  EatetT  Water  Tub*  Boiler  Co..  New  York. 
Rowan.  Dwid,  ft  Co..  CUjiDW. 
SiaMo  ft  Ca,.  Wm  Lu.,  GlauceBtcr. 
Taylor  Water  Tube  Boiler  Co.,  Detroit,  Mich. 
White,  J.  Sanoct.  ft  Co..  Ltd..  EaM  CoiMlk  *f 

BOILER  COMPOUNDS. 

Bird-Ari:her  Co..  The.  New  York. 
BOILER  COVERINC-See  Nf'N  CONDUC 
BOILER  FEED  PUMPS— Sec  PUMPS. 
BOILER-FLUE  AND  TUBE  CLBANBBS. 

Gr1tcon-Sp«nc*f  Co.,  Naw  Yaik. 
BOILKK  AND  PIPE  COVERINCS-Sea  NON.COIIIWCniKI COVKa 
ING. 

BOILER  STAYBOLTS-Se«  STAYBOLTB. 

BOILER  ROOM  FITTINGS. 

AmtTieaa  Blower  Ok,  DmkoII, 

Aahcroft  Mf(.  Co.,  New  York. 
Ashton  Valve  Co..  Boston,  Masa 
Crane  Co.,  Chicago,  IIL 
Griscom-Spencer  Co.,  New 
Hancock  Inspirator  Ci>.,  Nc 
Haydcn  A  Derby  M(e.  Co..  I 
Howden.  I.,  ft  Co..  Gb 
Jackson,  J 

Jerauson  Mlg.  Co.,  Boston,  Masa 
Lunkenheimer  Co.,  Ctncinnall,  OMOw 
Mason  Kerulalor  Co.,  Boston,  Mi«b 
Powell.  Wn..  COu  Clnclaaati,  Okiak 
Stir  Braaa  Mis,  (V.,  P 
.  WahMfikMr  - 
WlnCftc 

aonjni  TUBES. 

atm.  JaaM%,ft  Co..  New  York. 
Shelby  Sieel  Tube  Co..  Pittsburg,  Pa. 
Walworth  Mfg.  Co..  Boston.  Mas*. 
BOILER  TUBE  CUTTERS. 

Slow  Flexible  Shalt  Co..  PhUadelpUl.  Pa. 


*o..  Glasgow. 


BOILER  TUBE  RETARDnS. 

Grlicoia-Speaecr  Co.  Mar 
BOLTS 


Vatk 


n  AMD  MUTSk  _  . 

SSSSl  ^SSSJb  V^S^  m*hi  iKlliTja.  1 


BOOKS. 

Griffin,  Chas-,  Sc  Co..  I^ando 
SoUiera,  J,  VI..  London. 

,  A  ft  F.  N..  London. 
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International  Marine  £n|(ineerini( 


REGARDING  THE  NORTONii 

18"  X  1 68"' Cylindrical  X>rinding  Machine  for  MARINE  WORK 


Made  in  three  lengths,  10  ft.,  12  ft.  and  14  ft  between  centers.  Swings  18*  diameter. 
Is  suitable  for  work  weighing  8,000  or  10,000  lbs.  Weight  of  machine  22,000  lbs. 
Made  for  overhead  drive,  or  self-contained  electric  drive. 

Booklet,  "A  Few  Point*  on  GrindiBf."  aetit  free  upon  request  to  Dept.  "  M  "  Contains  valuable  information  on 
grinding  machinery.    Tells  about  tbe  use  of  grinding  wheels,  steady  rests,  roll  grinding,  etc. 

Universal  Tool  and  Cutter  Grinders,  Bench  and  Floor  Machines  for  General  Grlodiag. 

NORTON  GRINDING  COMPANY 

WOftCCSTCR,  MASS.,  U.  S.  A. 

CHICACO  STORE)  48  South  Canal  Street 
■nmean  Agents:  LUDW.  LOCWK  A  CO.,  Ltd.,  SO  Farringdon  Road,  Lenden,  E.  C,  and  Berlin. 

r.  W.  HORNE,  Yokohama,  Japan 


BORING  BARS— See  CYLINDER  BORING  BARS. 
BORING  MACHINES— METAL  WORKINU 

NUe»-B«pcot-Pond  Co..  Ntw  Vort 
BORING  MACHINES-WOOD.  ^ 

Indcpendcal  Fnetiniitic  Tool  Co.,  Chicago  ind  New  xerk. 
BOkING  AND  TURNING  MILLS. 

Nile*-B«iiieiil-Poad  Co..  New  York. 

BRANDING  IRONS. 

Pryor,  E.,  ft  Son,  Shtffitld. 
BRASS  AND  COPPER-Al»  tt*  YELLOW  MBTALi  abo  MUNTZ 
METAU 

Ajix  MtUi  Co..  Phnadtlphi*.  Ps. 

EjitttT  Machine  W'orki,  Piltilon.  Pa. 

Hu»*ry,  C.  G..  4  Co.,  Piinburg,  P». 

Lunkcnhrimer  Co^  Cincinnati,  Ohia 

Plio»phoi-  Bronic  Co.,  Ltd..  London. 

Rr«vei.  Pyil  S..  A  Son.  Philadelphia.  Pa  „  . 

Taunton  Scw  Brdlord  Copper  Co.,  New  Bcdiord.  Maifc 

Toledo  Shipbuilding  Co.,  Toledo.  Ohio. 
SRAZING  MATERIALS.  _  , 

Smoolh-Oo  MIg.  Co.,  Jeracy  City,  N.  J. 
BRONZE. 

Ajai  MMal  Co..  PhiUdelphU.  Pa. 

Earler  Machine  Worka,  Pitlatoo,  Pa. 

Lflnkcnheimcr  Co..  Cincinnati,  (Jhio. 

PhoaphoT  Bronie  Co.,  I.td..  Londoin. 

Plioaphor  Bronie  .Smelting  Co..  ITiiladelphla,  Pa. 

Rc«iea,  Paal  S.,  A  Son,  PhiUdelphia,  Pa. 

Taonton-New  Bedford  Copper  Co.,  New  Dedford.  UsM. 
«RONZB  CASTINGS-S«e  CASTINGS-BRONZE. 
BUOYS. 

Sanda,  A.  B.,  ft  Son  Co.,  N«w  York. 

Terrr,  G.  H.,  Co.,  New  York. 
BUSHINGS,  METALINE  AND  PHOSPHOR-BRONZB. 

Boitoa  A  Lo<kpon  Block  Co.,  BoaUMl,  MsM. 

Phoipbor  Broni*  Co.,  Ltd^,  London. 

Reerea,  Paul  S..  A  Son,  Philadelphia.  Pk 
BUTTERFLY  VALVES-Se«  VALVES. 
BY-PASS  VALVES-See  VALVES. 
CABIN  FITTINGS. 

Teiry,  G.  H.,  Co.,  New  York. 
CABLEWAYS-See  MARINE  CABLEWAYS. 


CAISSONS. 

t'crguaofi  Broa., 


Port  Glaagow. 


CALKING  TOOLS-AIao  ae»  CHANDLERY  STORES. 
BeMOB  A  Lockport  Block  Co.,  Boaum.  Maaa. 

CAPSTANS- Se«  W1NDLASSF.S. 
CARBURETTORS. 

Turner  Brua  Worka,  Sycanwre.  lU. 
CAKGO  BLOCKS— See  BLOCK& 


CASTINGS-BRONZE-Alao  Me  STEEL  CASTINGS. 
Hrde  Windleia  Co.,  Dath,  Me. 
Lunkenbeimer  Co.,  Cincinnati,  Ohio. 
Pfaoaphor  BroiLxe  Co.,  Ltd..  London. 
Phoaphor- Bronze  Smelting  Co.,  Philadelphia,  Pa. 
Ree«ea,  Paul  S.,  ft  Son.  Philadcjphi*,  Pa 

CELLAR  DRAINERS. 

Braendcr,  Philip,  New  York. 

CENTRIFUGAL  PUMPS-S««  PUMPS. 

CHAIN  PIPE  WRENCHES-Sec  WRENCHES. 

CHANDLERY  STORES. 

Ferdinand,  L.  W..  ft  Co.,  B««ton,  Maaa. 
Griacom-Spenccr  Co.,  New  York- 
Terry.  G.  H.,  Co.,  New  York. 

CHART  HOLDERS. 

Wilaon  &  Gillie.  Nonh  Sbielda. 
CHECK  VALVES-See  VALVES. 
CHRONOMETERS-S««  CHANDLERY  STORES. 
CHUCKS. 

Cellor  Tool  Co.,  Buchanan.  Mich. 

Morae  Twiii  Drill  A  Machine  Co..  New  Bedford. 
CIRCULATING  PUMPS-Se«  PUMPS. 
CIRCULATORS. 

Bloomaburg,  H.,  ft  Co.,  Baltiaior*,  M4. 
CLASSIFICATION  ASSOCIATION. 

AlBcrican  Burcnn  of  Shipping.  New  York. 
CLOCKS. 

American  Steam  Gauge  A  Valve  Mfg.  Co..  Botloei,  Msis. 

Aahton  Vilre  Co.^  Boston.  Maaa. 

Star  Braaa  Mfg.  Co.,  Uoalon,  Maaa. 
COCKS-Sf«  GAUGE  COCKS. 
COAL  HANDLING  MACHINERY. 

Lidgerwood  Mfg.  Co.,  New  York. 
COLLECTORS- PNEUMATIC. 

Siurtnant  Co.,  B.  F.,  Hyde  Park.  Maaa. 
COMPANION  FLANGES. 

Crane  Co.,  Chiogo,  ill. 

Lankenh«ini*r  Co.,  Cindnnail,  Ohio. 
COMPASSES— S*e  NAUTICAL  INSTRUMENTS. 
C0MPOUNDS-Se«  BOILER  COMPOUNDS  AND  PIPE-JOINT 

COMPOUNDS. 
CONDENSERS. 

Unridaon,  M.  T..  Co.,  New  York. 

Great  Lakes  Engineering  Workn,  Detroit,  Mick. 

Richardtona,  WtBtgarth  ft  Co.,  Hartlepool. 

Wheeler,  C.  H.,  Mfg.  Co,  Philadelphia,  Pa. 

Wheeler  CondenMr  and  Engineering  Co.,  New  York. 

WiUtomaoD  Broa.  Co..  PhiUdelphia.  Pa. 

(Index  continned  on  page  M.) 


WIm  wriHmt  I*  adrfrHm,  fimm  mmttim  ImaitAnoaaL  Uaiiirs  Eaoinnma 


Digitized  by  Google 


The  Atlantic  Works 

BORDER,  MAVERICK  aiul  NEW  STS..  EAST  BOSTON,  MASS. 

Bi;iI,!>EPS  OF 

tmOh.  TIW  HWTSlllSTflil  IltlTS 

IN  STEEL  AND  VOOD. 

THREE  MARINE  RAILWAYS 

tie.  HaU, 


Bath  Iron  Works 


UMITED 


BATH.  MAINE 

Shipbuilders  »^  Engineers 


UCENSEE  FOR 
Marine 
Eacprett  Water  Tnibe 

ntlon  vlTPn  to  iilj'.i  sc.i^.^  1 
£*Ullwt««  (urnUbed 


W.  &  A.  Fletcher  Go. 

NORTH  RIVER  IRON  WORKS, 
auiu»Kf»  or 

Parsons  Marine  Turbines. 

MARINE  ENGINES,  BOILERS  AND 
MACHINERY  Or  ALU  KINDS. 

CONTII  ACTORS  PORVESSELB  COMPLETC. 

HOBOKEN,  N.  4. 

njOATtlta  OnMNCKt-IAMie  WHMIP. 
avicR  RKPMii  «emi  A  aMCMitv. 


Send  for  a  Copy  of  our 

CatalQg:ue  of  Books  on 
Marine  Subjects 

INTSRNATIONAl*  HARINB  BNOINBBRINa 
>B.C  HewVotH 


TWWK. 


CONDENSER  FACKING  TOOLS. 

Miitnon  4  Dnlu.  N«»  Ytilb 
CONSULTING  ENCII 

SIGNAL  CARDS. 
CONVEYING  MACHINEKY, 

Lidsfrwood  Mis,  Cow,  New  Yovlu 

Sturteriat  Co.,  B.  F.,  Hid*  Afk  lint. 
COPPER— See  BRASS  AND  COnrli. 
COPPER  PAINT— Sm  PAINT. 
COKCAGE-AlM  Mc  ROPE  ud  WIU 

Colnatbian  Rope  Cet,,  Auban,  M.  X. 

<it^^eem■&p*^Ktt  Ca,  New  Yatft. 

Willie  riTT  I  I  llMi.  ~  •  ~ 

WMltary  Co.  New  VMr 
CORRUGATED  FURNACES. 

Browiit  John,  A  Co.,  Lt<L,  New  York. 

CoMiBCDUl  Iron  Worki,  BrooUjn,  N.  Y. 
COTTON  DUCJC<-«M  CHANDLBSY  STOU 
COTTON  KUBBIBAIMBD 

couNTERs-ew  uvoumoH  oouNnaa. 

COVERING.  STBAU;^  MOM-OONDUOflia  OOVniKfe 

CRANES. 

Eut  Feny  Roed  Eoatawtal  VMi  Ch*  Uiw  TmIiiI 

CRANES.  ELECTRIC 

NiSrvBcmrnt  Pond  Co.,  New  Yod. 
CRANK  SHAFTS— Sm  FUKGING8. 

CRANK  SHAFTS  FOR  SMALL  GAS  SMGU«I» 
Noma  <?ri«<lBf  C*.  WmmMt.  Ham. 

CUSH10NS-Se«  CABIN  FmiNGS. 

CUTTERS. 

Merte  Twiftt  Drill  &  Machine  Co., 

Pr«lt  *  Whilnfy  Co_  Ntw  York. 
CYI.INUER  BtiRIMT  HAKS. 

Ctlior  Tool  <^^t.,  But-tiAnan,  Mich. 

Nilcs-Dcment-l'ofui         New  Varis. 

Stow  Flexible  Shift  Co.,  PbiMelpUa. 

CYUNDER  CHUCKS  FOR  HOLDING  CYUmn  WBBtUk 
Noetoa  Cri«din(  Co.,  Wofceetcr,  mim. 

CYUNDRICAL  GRINDING  MACHINES. 

Noctoa  Grindins  Co..  Worcester,  Hul 
CYLINDER  REUEF  VALVEJ  tm  YiU.VM> 
DAVITS. 

Landin,  A.  P~  New  Vofk. 

Welin,  AaO,  Loidaa. 
DEAD  EYES. 

BixtoQ  &  Lod^art  Black  C«« 

DECK  HulSIS— S««I 
DECK  PLATES.    .  ^     ^  „ 

DECK  puvps-sm  tvm^ 

DEPTH  RECORDERS 

VViUon  &  Gillii!.  Nordl 
DERRICK  FITTINGS. 

Eut  Ferry    Rd&d  Hnfrinecrinc  Worka  Gfl^  ] 

DIAPHRAGM  PUMPS-S«e  PUMPS. 
DIES. 

Hmm  Tafe*  MBJfc  HmMm  Cd.  ; 
Vmt  t  WktawF  Oa.. HcvYartb 

DIXBCrCONMBCTED  SETS-8w  BUCTUGM.  KAXtTft. 

DISTILLESS-Sm  EVAPORATORS. 

DIVING  APPARATUS. 

Heiake.  C.  E.  *  Co.,  Loodoa. 

M<^fIr.  Andrew  J..  4k  SoB,  Inc.,  BaWOB.  Man. 
m.\rT.  MICCHANICAL-See  UECHAMICAL  DBAFT. 
DRAIN  VALVE&-S«  VALVES. 

DRAWING  IMBnmiBMTS-SM  DKAFTSMStTS  BUFPUU. 

DREDGERS. 

Fcrpuon  Bme.,  Pott 

DREDGING  MACHINES. 

FmBWMO  BfOt,»  Port  ' 
DRILUNO  MACHINES.  VERTICAI.  BMllOHTAI.  AM»  BAMAL 

NIlM-BiaMatPoad  Co..  New  Yotfc 

Prut  Ik  Whltoer  Co.,  New  York. 

DRILLS. 

Cellor  Toot  Co.,  Bncfcuun,  Mich. 
Moree  Tw[<t  Drill  *  Mjxbine  Co.,  New 


Pratt  ft  Whitaer  Co..  New  York. 

Stew  PIcuMe  Shaft  Co..  PbiUde])>lM*.  Pl 
DRILLS,  ELECTRIC-Sre  ELECTRIC  DRILLS. 
DRILLS,  PNEUMATIC-S««  PNEUMATIC  TOOLS;  tlee  AIS 

DRILLS,  POSTASLB-S*e  PORTABLE  OMLLS. 

DROP    FOK<;iN(;fi,    EYE    BOLTS.  HOOK8. 
WRENt  HES,  ETC. 

Bittiti«a  A  bpeoccr  Co.,  H>tl(or<t.  Coaa, 

Richirdioas,  Weetganh  tc  Co.,  Hartlepool. 

Trimont  MIc.  Co.,  Roxbtirj,  MtM. 

Williams  ft  Co..  J.  H.,  Uroukl/a,  N.  Y. 
DROP  HAMMERS. 

Billinn  ft  Spencer  Co.,  Hartford,  Cona. 

Nlle«-B«tneal-Pond  Co..  Mew  York, 
DRY  BATTERIES. 

TcCT7.  G.  H..  Co.,  Nt*  York. 

caollMNd  an  viii  Mh} 
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mnr  docks  and  marine  railways. 

Atlutie  Work  I.  E»»l  Bwlon.  Maji. 
Cn»t  Lakes  F-nitinecrini  Works.  Uttroil,  Mich, 
galttu  Graving  Dock  Co,  Ltd..  Halifu,  N.  S 
Morill  ^rcvrnK  Flngineerljii  C«l,  IsdcMMiville,  Fli. 
Uann  Cc  .  TT.r,  S«ait1«,  WmIl 

Newport  Newt  ShipfauUdlBC  A  Dry  Deck  Cok,  Newport  Newt,  Vl 

Toledo  Shipbuildini  ColT'uSit, Oil*, 
DRYING  APPARATUS. 


OVKAHO^Sc*  ELECTRICAL  PLANTS;   alio   STEAM  TDIBINe 

DYNAMOS;  liio  IGNITION  DYNAMOS. 
■OOMOMIZESS,  FURL-Sw  FUEL  BCONOMIZESS. 
VBCTOKS. 

Bcnii,  JamM.  ft  CO.,  New  ToA. 
Ltinkenrveimer  Co.,  Cmcinntli.  Ohio. 
UCTRIC  BELLS 

Holun-Cabot  Electric  Co.,  Brookline,  Mui. 
lUCTRIC  DRILLS. 

CencTal  Electric  Cow,  Sdiencctadr,  N.  V. 
Hia«7-WoIf  MMfaine  Co.,  CinciiuuUi,  Oliio. 
Boltier  Cabat  Electric  Col.  BraoUta^  Mm. 
Indepcndcot  Pneumatic  Tool  Co..  CHIcara  end  lltw  YVlfc* 
Flexible  Shah  Co..  Fhiladetpbia.  Pa. 


BUCTRIC  BEATERS. 
General  Electric  Co., 


^  ^  ScheoectwJr.  N.  Y. 

Simplex 
BLECTRIC  HOISTS. 

Ccneral  Electric  Co.,  SelKBCCladr.  N.  Y. 
BoltzeT.Caba«  Eieetrie  Co.,  BrooUta^  Mi 
B/de  Wiiutlua  C<k,  Beth.  lie. 
l/d«crwood  Co..  New  York. 

MUea-Benent-Pood  Co..  New  York. 
Williamaon  Broe.  Co.,  PhiUdelphia,  Pa. 
ELECTRIC  LAL'NCHES, 

Electric  LouiKb  Co..  Bayosnr,  N.  J. 
KLECTRIC  MOTORS  FOR  OPERATING  TURRETS.  ETC 

Bolttar-Ctbot  ElecKis  C«,  BtM*~"~~  " — 
■UCTRIC  PLANTS. 

Alln  Cni(  Motor  C6.,  Cbitwkk. 
Bovilea  ft  FtuI,  Norwich. 
Baffalo  Mechanical  ft  Electrical  Lab«nlHr,  1 


Porbca.  W.  D.,  Co.,  Hobokea,  N.  J. 

 .  '  -    „  >,1ir.  Y. 


K.y. 


PI'ITIWUS  AND  SOmnS-WUM  M*  BUCTRIC 


M.  y. 


M.  V. 


General  Electric  Co.,  Schen«ctl4ri 
Griffin  Engineering  Co..  Rath, 
Martin,  W!  C,  ft  Co.,  CLaigow. 
Miett.  A..  New  York. 

Richardaeaa.  Weatgartb  ft  Co..  HartlepooL 
Stnrtrrant  Ca,.  B.  F.(  Hyde  Ctek,  Maia. 

KUCTRICAL 
PLANTS. 

Caacrat  Electric  Co.,  Schenectadr.  N,  Y. 
Bahter  CatHX  Electric  Co.,  BrDoUiaa,  f 
MartiB,  W.  C,  h  Co.,  GUsgow. 
■UCTRICAL  INSTRUMENTS. 

CcBcral  Electric  Co.,  SchenectadT,  N.  Y. 

Eltctrie  Co.,  BrooUine,  Maaa. 

  '  laammott  Ca^  Waverljr  Park,  Newark.  N. 

MHOHB-IOOM  SUPPUES-See  STEAM  SPECIALTIB& 
CONSULTING. 
,  _tobert.  London, 

 Atthar  K..  London, 

iflale  Mechanical  ft  T 
In,  David  ft  Cooper,  L 
Kmg,  J.,  Co..  London. 
Smith  ft  Robinson,  Philadelphia,  Pa. 
Trcwent,  V.  I..  London. 
WilUamson  Hrui.  Co.,  Philadelphia,  Pa. 
BHGINE5  FOR  AUXILIARIES. 

Alaerican  Blower  Co..  IMroit,  Ittdk 
Bcna,  Jnitie*  &  Co.,  New  York. 
Baaalo  Mechar.Ecal  &  Electrical  Laboratory^ 
Chaic  Machine  Co.,  CIrvetand,  Ohio. 
Dake  Engine  Co.,  Grand  Haven.  Mich. 
De  I.ji<al  Sleam  Turbine  Co.,  Trnilaa,  M.  J. 
Forbea,  W.  D..  Co.,  Hoboken.  N.  J. 
Hulaon  St  Sona,  Ltd.,  Glaacow, 
Brde  Windlaaa  Co.  BatbTMt; 
New  Britain  Machine  Co.,  New 
Philip  a  Son,  Ltd.,  Dartnonth. 
Ricbardaona,  Westgarth  &  Co..  Hanlepool. 
Stiirtrrant  Col,  B.  F.,  Hjrde  Park,  Ma»». 
Wheelei'  Condeaao'  aiid  Engineering  Co.,  New  York. 
nNSDm,  GASOUIi»-SN  GMOLniB  SNONn. 

UNmrxs.  Hmsmici— Sea  hoisting  im&Mn 

BHCINES,  KEROSENE— See  KEROSENE  ENCDIBS. 
■NCINE-S.  PROPELLING-Atto  aec  SUIPBUIUMOn. 
Atlantic  Wnrkt.  T1ir,  Kaat  BotlOD,  Maaa. 

Bilh  IiMii  W  r  rln.  iUth,  Me. 
Be«B«.  1«n-.c«.  &  I        New  Yolit, 
Boulton  A  Paul,  Norwich. 
Brown,  Arthur  R.,  London. 
Forbei  Co.,  W.  D..  Ilobokcn.  N  J. 
Great  Lake*  Eoeineerinjir  Works.  Detroit,  Mich. 
GriSo  Eagiaacnna  Co.,  Bath. 
Huteaa  ft  Seaa,  Ltd.,  Claaitow. 
Kingi'ord  Foundry  t  Vlacbine  Work*,  CawafOv  N.  Y. 
Howdrn.  J..  &  Co,  fllatiinw. 
Vorria  Machine  w'ork..  IUMwv,nvm^  N.  Y. 
Philip  h  Son.  Ijd..  Dartmouth. 
Oninurd  Iron  Worka  Co_  New  York; 
fiichardwna.  Westgarih  ft  Co.,  Hartlcpaol. 
Rowan,  Band,  ft  Co.,  Glaagow. 

K) 


FORE  RIVER 
Shipbuilding  Co. 

CaUbSahed  Ift84  lacorperaleJ  I9M 

OMc*  Md  Work!  I  QUINCY,  HASS..  U.  S.  Ai 

MiMMiis  or 

fttliclii  CndMT  Dm  , 
ImI  tatniwn  lam 
CiWB  liiNnt  UkMiUr  Nfc  n 


Inr  HifMa  Fltafing  Dry  Diik 


HAVANA  IRON  WORkS 


khuewski-pesmit  company,  myaia,  coba 

trarksi  (Bmu)  Hataxa         OAea:  Ktaiait  H,  BATAVA 


THE  MORAN  COMPANY 

ENGINEERS 
SHIPBUILDERS 


Dry  Docks 
SEATTLE 


aid  BaUer  Nakers 

Saw  ran 

WASH. 


QUINTARD  IRON  WORKS  GO. 

MARINE  TURBINES 

ENG1NE8»  BOILERS 
AND  MACHINERY 


Office,  742  E.  19th  St.   NEW  YORK 
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International  Matin*  Kntflnewlntf 


THE  ONLY 

Standard  American 

Classification  of  Shipping 

Has  authorized  agents  ia  «U  Principal  Ports  of 
die  world  to  protect  the  intenMt  oi  ita  palrana. 

Vessels  built  undrr  its  ruleS  OT  holding  certiil- 
caies  of  dass  or  seawortfailieaB  in  this  Record 
flf  Shipping  will,  with  their  caigocs,  insure  at 
the  lowest  rates. 


A.  i^  MVBN,  PnHdrnt  D.  B.  DGARRORK, 

WM.  H.  n.  MOORi..  Tr»>urrr       W  .  s.  MCHOLS, 
JOSEPH  E.  BORDEN,  CkMteMgrar 


66-68  Beaver  Street 


New  York 


F.  M.  HALU  R.  N«  A.  ILL N» A. 

f»  SID&  NBVCASnB  ON  TYNB 


Cofisttltiitd  £notiteer  and  fUml  Hidrftect 

I  TYF'ES  OF  VFSSELS  BUILT  TO  ORDKR 
BOATS  AND  MARINE  MOTORS  A  SPECIALTY 


"ATLANTIC"  Motor  Boats 

AMD  MARINE  MOTORS 
CATALOa  ON  KBQUBST 

THE  ATLANTIC  Ca,        Aimshiry,  Haw..  0.  S.  A. 


CIliisiiHDMStiiaDi  Towing  Placlilne 

(t>aunt  rareittlv  aflinncd  Xiy  V  S-  Circuit  Cuurt  of  Ap)<.,l-  / 
DECK  ENGINES.  STEAM  CAPSTANS.   MOORING  ENGINES. 


TOWINB  HOOKS.  TOWING  AND   MUOHISr,   CHOCKS.  ETC. 

THE  CHASE  MACHINE  COMPANY.  CLEVEUND.  OHIO 


Set  your  Batteries  in 

JEFFESY'S  PATENT  HAEINE  BLUE 

and  double  the  life  of  them.  | 

L  W.  FERDINAND  A  COMPANY,  ^Sm^ 


Shciilii  M(k.  Co.,  Milwaukee,  WiiL 

.SikMin  k  Co.,  W.,  Ltd.,  fl  Illl. 

Toledo  SblfrinaUdiM  Co.,  Toledo,  OU*. 

ENGIMK  BOOIC  C 
EVAPORATORS. 

DnUm.  U.  T..  Co.,  Ntw  Yotk. 

CiteHi-SpciKcr  Co.,  New  York. 

WhHkr,  C  HTSla.  Col.  PiOvkipAbi,  Vk. 
Whcdcr  Condenier  ai 
WilHaauea  Bros. 
EXHAUST  FANS    .See  BUWUSL 
EXHAUST  HtAUS. 

Siimcmu  Co.,  B.  r _IIf it  9u 
Walworth  Mfg.  Co..  fill. 
EXPANSION  JOINTS. 

F»«er  Spccialtj  Co..  Mnr  YtA 
FANS— See  BLOWERS. 
FAUCETS— WOODEN. 

Boaton  ft  Lockport  Block  Co.,  Boatoo,  llMk 
FEED  CHECK  VALVES— Se«  VALVES. 
FEED-WATER  HEATERS  AND  PtnUfim. 
Bena,  Jaaica,  ft  Co.,  New  Yoik. 
CraeoB'Spewer  Co.,  New  York. 
Pukcr,  Benjamin,  ud.,  Birminibun. 
RkhirdMU,  We«l«arth  4  Col.  Haitlnoal. 

-4  W5««!ji5«,JJ^»  *•* 


,  ms.  CftTPbtMclrU^ 
'  CSi,  PklUdelpkia.  Pa. 

FEED  WATER  REGULATORS 

Icrs  i5un  Mfg.  Co..  ilostan.  Mas«- 

Wliiic,  J.  baimirl.  ft  Co..  Ltd..  tut  Com*,  lale  oi  WifbL 
FERRY  BOAT  LAMPS— See  LAMPS. 
FILE.S. 

.Vicholioo  File  Co..  Providtac*.  R.  I. 

FILTERS, 

(WlU".  Janvea,  It  Co.,  New  Vofk. 

Crjiict>m-Sp<i*eef  Ca,  New  York. 
FIRE  E.VTI.SGUISHERS. 

Ila;>»>j,  S.  F.,  a  Co..  New  York. 

MutK,  Andrew  J.,  &  Son,  Inc..  Boalon.  Maaa. 
FIRE  HOSE— See  HOSE. 

FIMh  PROOF  LUMBER— Sm  LiniBBR,  FlUPBOOE. 

KIRE  PUMPS— Sec  PUlin, 

FLACS  AND  COLORS. 

Tenjf,  G.  II..  Co.,  New  York 
FLANGES. 


PRESSES. 

 raieni-Pond  Co.,  New  YmIl 

WUMB-Stillnian  Co.,  New  York. 
Wiekei  BroA.,  S«k>°bw.  Mich. 

FLAT  DRILLS— Alto  Me  DRILLS  and  TWIST  DRlUJi 

CeUor  Tool  Co..  Buctianan,  Mlcb. 
FLEXIBLE  SHAF-riNG. 

Slow  Flexible  Shift  Co.,  Pbiladdphia,  Ik 

Stow  Mf|.  Co..  BinchaaitoD.  N.  Y. 
FLOATING  DRY  DOCKS— Seo  DRY  OOCBS. 
FLOORING— See  SHIP  FLOORINa 
FLUE  CLEANERS— See  BOILER  FLUE  CLEANERS 
FLUE  CUTTERS. 

lodcfiendcnt  PiMamtlie  Tool  Co.,  Ckicaao  •■4  New  Voik. 
FLUE  ROLLERS. 

Indetmdeot  PmoiBaik  Tool  Co.,  Chieage  tad  N«w  Y«rh, 
I'OKCED  DRAFT— See  BLOWERS. 
FORGES. 

.Siunevani  Co..  R.  F.,  Hyd«  FWfc,  Umk 

FORGI.S'GS— See  DROP  POUlim 
FUEL  ECO.NOMIZERS. 

Brtiwn,  John,  ft  Co.,  New  York. 

Power  Specialty  Co.,  New  Vork, 

Sturtevaot  Co.,  B.  F.,  lljrde  Pirk.  tlaSi 
FURNACES-AIm  ice  CORRUC. ATF.n  FUUfACIl. 

Brown.  John,  &  Co..  LtcL,  New  York. 

Continental  Iron  Works.  New  York. 

Uowden.  J.,  &  Co.,  Ltd.,  Glatgow. 
FUSIBLE  PLUGS. 

GriKom'SpcDcer  Co.,  New  York. 
i  ;,\L'.  ANIZING. 

Philip  ft  Son,  Ltd^  DartmoBth. 
GAP  MACHINES  FOli  LOCOMOTIVE  WORKS. 

Norton  Griodine  Co.,  Worccater,  Maab 
GAS  BLOWERS  A.VD  EXHAUSTERS. 

Sirocco  En^iKcriat  Co  ,  New  York. 

Sluncvanl  Ca.  B.  F.,  Hyde  I'lrU,  Maaa.  ' 
GASKETS— Alao  aee  PACKI.<.(; 

An^us  ft  Co.,  Ltd.,  Nei.cait!e-on  Txne. 

Beldam  PackinK  ft  Rul;ber  Co.,  Loodoa. 

Beldana,  Robert.  LuTt<l'>n 

Crandall  Packing  Co.,  Palmyra,  N.  Y. 

Crane  Co..  Lliiciitto.  Ill 

GafU-ck  Packing  l^'o.,  Ptilmvra,  K.  Y. 

Huiory,  C.  0.,  4  Co..  Pittsburg,  Pa. 

Katxenstein  &  Co.,  L.  .New  York. 

PeerlcM  Rubber  Mfg.  Co.,  .New  Yoilt. 

Power  SnecialtT  Co.,  .Vew  York. 

Revere  Rubber  Co..  K...s|mi..  Ma.*. 

Smooth-On  Mfg.  <-  j  .  Jcc-y  i  ity,  N.  J. 

Taimtoa-Ncw  Bcdiord  Cofipcr  Co.,  New  Bedford, 

•«*■••  If.) 
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GASOUNE  ENGINES— AlB 
KEROSENE  ENGINES. 
Atiiatic  Co.,  The,  Araabun  llMh 
BiffctT  Broihfra,  Srrtcuw,  NTlt 
BeoltoB  ft  Paul,  Norwich. 
Bridfcpon  Uotor  Co^  Bric^ 
Buffalo  G««olmT  Ma*or  0>.,  ttufftlc 


M*  LAtnrCHBS  AMD  YACBni  tlM 


dacport.  Conn. 

  .o..  6uffilv,N. 

CuRdcn  Aadtoc^Baelilutd  MacJunc  TTo.. 


Bath. 
Mewhurt.  N.  Y. 


Y. 

CuBdea,  Mc 


,K,  J. 


L  Il«««r  CoiMlruetioa  CO;,  J* 
J.  P.  M.,  FbUwklvbte,  Pi. 

Walenun  HariBe  MoCor  Co.,  Detroit,  tOch. 

OAS  E.\GI.\E  SPECI.\LT1ES. 

Griffin  Kn^nccring  Co.,  fiatfa. 
•        LaakcBbcimcr  Co.,  Ciacmnati,  Ohio. 

Tarrr.  a  H..  Co,  N«w  Y«riL 
GAS  PEODUCERS-Sw  MAUMB  GAS  nODOCUtS. 

GATE  VALVES— S«a  VALVIS. 
GAUGE  COCKS 

Aflwrican  Strain  Gauae  A  Valv«  Mf^  Ckh*  ] 

Crane  Co.,  Chicago,  111. 

{erguvon  Hfg  Co..  Boston.  Maaa. 
.uDkeniicimer  Co.,  Cincinnali.  ObiCh 
PowetL  Wm.,  Co.,  Cincinnati,  Ohio. 
WalMRk  Mi«.  Co,  BMtea.  Mam. 

OAUm-aM  STBAII  OMlOtt. 

GAUGE  BOARDS. 

Anicndri  Sicafll  OMgi  ft  VllM  MS^  COu,  ] 

GAU^E^ocKA^^  Cfc,  Mtmm,  Itai. 

GAUGZ  GLASSES. 

Garlock  PacVing  Co.,  Pakajl^  N,  T. 

Jerguaon  Mfg.  Co,,  Uo 

GAUGE  TE.ST  PUMPS. 

American  Steam  Cauge  St  Valve  Mfg.  Co.,  1 

GENERATORS-Set  ELECTRIC  PLANTS. 
GLOBE  VALVES-S««  VALVES. 
(OiVE-MARINE. 

Ferdinand.  U         ft  Ca,  SoMom  MwH. 

COVER  Nu  ks-sm  nmr  Qovmiiou. 

CBAI'HITE. 

Duon.  Joa.,  Crucible  Co.,  Jertey  Cil|ri  tU  J. 
ORATE  BAKS. 

Bcgf*.  Jamta.  A  Co.,  New  Yolk, 

Cflic«ffi-Sp«BC«r  Co.,  Ncv  Yaifc. 
GREASK-See  LUBRICANTS. 
GBSASB  CUPS-8«*  LUBRICATORS. 
OBBASB  BXTKACTORS. 

Bcni,  Jamea.  ft  Co^  New  Yorit. 

Cnacon-Spcnccr  Co..  New  York. 
GBINDING  ATTACHMENTS  FOR  USB  ON  ENOUfX  LATHES. 

Norton  Grinding  Co.,  Woreotrr,  Maia. 

GRINDING  MACHINES— Alio  ie«  TOOLS,  llACHim 

Nofton  Grinding  Co..  Worccatcr.  Maa*. 

Stow  Flexible  Shaft  Co.,  PhOaMfUa, 
OaXNDING  WHEELS,  ALUNDUU. 

Norton  Co.,  Worccatcr,  Maaa. 

BAMIIERS,  PNF.UMATIC-Sec  rNEUM.\TIC  TOOIA 
HAKOWARE-See  CHANDLERY  STORES. 
HAWSERS-See  WIRE  ROPE. 

KEATING  AND  VENTILATING  APPARATU& 

American  Blower  Co.,  Detroit,  Micb. 

VMwktT,  Benjamin^  Ltd.,  Bimungham. 

Sirocco  Engineeniw        Maw  loik. 

Sturtevant  Co.,  B  r.>  Wtb  fMfc  T 

Thennotank  VaUfltttOf  Clb,  C 
■XELOMETERS. 

WUmd  i  Gillie,  Nottk 

■BMP-See  TWINE. 

■OISTINC  ENGINES.  _  . 

Ancrican  Ship  Windlaii  Co..  Providence  Bi  L 

Chaac  Machine  Co^  Clereland.  Uhio. 

Eaal  Fcrrj  Road  Engineering  Works  Cft,  tJlL,  '. 

H/de  Windlata  Co..  Bath,  Me. 

Lidfierwood  Mfg.  Co..  New  York. 

Wirri.  A  .  New  York. 

Tcrrv.  G.  li.,  Co.,  New  York. 

WUluro>on  Bros.  Co,.  PkiUdclphIa,  Pi. 
HOISTS,  ELECTKIC-Sm  BLBCTBK  BOtSn. 
HOLLOW  SHAFTING. 

Falla  HoUow  Stayboll  Co.,  Corahoii  Puttt,  0>iio. 
■OLLOW  STAYBOLTS-IRON  OR  .STEKL 

Falla  Hollow  Suybolt  Co.,  Cuyahoga  Falla,  Ohio. 
■OSE-Sec  PACKING. 

Angut,  Geo.,  ft  Co^  Ltd.,  Newcairtl  —  T^l* 

Enreka  Fire  Hotc  Co.,  New  York. 

Gariock  Packing  Co..  Paloim,  N.  Y.  .  _     „  , 

ladtpeodeal  Pncuaialic  Tool  Co.,  CbiOB*  nd  Mtaw  Vwh 
Baverc  Rubber  Co..  Boatoo,  Maaa. 

COUPLING. 

id  Pacumalk  Tool  Co..  Clrrtlaad,  OUe. 

-  -  -  y«- 


tS:£lk%i^£^  otawi ii»  y«ft. 


•o  fat*  m 


mt  BILLINGS 

LOMDONi  •  La^i  Im0. 


&  SPENCER  CO. 

SL  HAKWHtDk  OONN. 


H.  B.  ROELKER 

41  Maiden  Lane,  New  York 
The  ALLEN  DENSE -AIR 

ICE  MACHINE 

contains  nodMmfcals,  only 
air  tX  easy  pmnus  (65 
b.).  in  pipes.  Itbphoed 
ia  die  enghie  room  aM  at- 
tended by  the  icgular  en- 
gineers, while  meat  room 
and  ice-making  box  and 
gaUey  and  jmntry  refrig- 
eraiors  are  at  their  usual 
places.  Proven  by  many 
years'  service  in  the  Tropics 
on  U.  S.  men-of-war,  steam 
yachts,  and  passenger 
steamers.  It  Isasiiaiaeless 
as  any  steam  engiiie. 

Steam  Yachts 

Electra,  Noumiahal,  May, 
Josephine,  Virginia,  Thespia,  Dorothea,  Felicia,  Aloha, 
Auacjuin,  Nydia,  Alcedo,  En1er])rise,  .\lvena,  Margaret, 
Kcaawlia,  raiL(L>oset,  R'n.  i  ^air,  .\.- 1 ec,  Lorena,  Constant, 
Rivieia,  Czarina,  Rarobier,  Apache,  and  about  one 
hvudRd  ud  fifty  neB-<i-mr  sad  ] 
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International  Marine  E.nf(ineerin|( 
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SUBMARINE 
SIGNALS 

Captain  Watt,  of  the  LUSITANIA.  in 
an  official  rq)ort  on  Submarine 
Signab,  says : 

"  Nearly  all  my  sea  life  I  have 
been  looking  forward  to  getting  the 
assistance  of  a  reliable  sound  signal. 
Now  I  feel  that  we  have  got  it,  and 
all  that  is  required,  in  my  opinion, 
is  its  universal  application." 

Full  particulars  on  application 
to  the 

Submarine  Signal  Co. 

BOSTON,  MASS. 


For  Marine  Work 


where  conditions 
demand  a  High 
Class  Article  for 
SEVERE  SERVICE 


THE 
HANCOCK 
VALVE 


it  the  ideal  valve 
because  ol  its 
dependability. 

IT  STAYS  TIGHT. 


The  One  Globe  Vtlvt  xuhich  can  be  kept  tight 
without  continual  regrinding  or  repairs. 

THE  HANCOCK  INSPIRATOR  CO. 


>547-89  Liberty  Strca 
NEW  YORK 


22-24-26  South  C«nil  krtci 
CtllCAGO 


Agcnb  for  JapMi  TAKATA  &  CO..  TOKIO 
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HOSE  NOZZLES. 

H.rwird,  S.  F.,  C«..  New  York. 

Morie,  Andrew  J.,  a  Son,  Inc.,  BoMon,  Mm. 
HYDRAULIC  JACKS. 

Wuton-Slillmta  Cow,  New  York. 

HYDRAULIC  MACHINERY— RIVETERS,  PUNCHES.  SHEARS. 

Niln-Hrmuit-rond  Co.,  New  York, 

Wttton-Siillmui  Co..  New  York. 
HYDRAULIC  RAMS. 

Houlton  &  Paul,  Norvieh, 

HYDROMETERS. 

Wilson  &  Gillie,  Norih  Shlrldt. 

ICE  MACHINES— See  REFRIGERATING  PI-ANTS. 
IGNITION  DYNAMOS. 

Holiier  Cabot  Electric  Co  ,  RrooUlac.  Xlut. 

Terrjr.  G.  H..  Co..  New  York. 
INDIA  OIL  STO.SES. 

.Norton  Co.,  WorceMcr,  Xltn. 
INDICATOR  CONNECTIONS. 

Lvskenheimer  Co.,  Cincmnati,  Ohio. 
INDICATORS-GAS  E.VGINE. 

Americtii  Steim  Gauge  &  V»I»«  Mlf.  Co,,  BoMoo.  M«u. 
INDICATORS-STEAM. 

ABerican  Steam  Ganf*  ft  Valve  lite.  Co..  Boatoa,  Mat*. 

Aahcrolt  Mfc.  Co.,  New  York. 

Lttakcnfadmer  Co.,  Cincinnati,  Ohio. 

Powell  Co..  The  Wm.  Cincinnati,  OUa, 

Star  Bran  Mfg.  Co.,  Boiton.  Maaa. 
INDUCED  DRAFT. 

Anericao  Blower  Co..  Detroit,  Mich. 

Brown,  John.  A  Co.,  Ltd.,  New  York. 

Sirocco  Enaineerinc  Worlta,  New  Yoek 

Stuririant  Co.,  B.  F.,  Hyde  Park.  Mao, 
INJECTORS. 

UecKa,  Jamea.  &  Co.,  N*w  York. 

Lirakenheimer  Co.,  Cincinnati,  Ohio. 

Penberthy  Injector  Co ,  Detroit.  Mich. 

Powell  Co..  The  Wm.,  Ooeinitaii.  Ohio. 
INTERLOCKING  RUBBER  TILINa 

Goodyear  Tire  &  Rubber  Co.,  Akron,  Ohio. 
IRON  CEMENT. 

Smooth-On  Mfg.  Co..  Jeraey  City,  N,  J. 
JACKS  FOR  UNCOUPLING  SHAFTS. 

Walaon  Stillman  Co..  New  York, 
JUTE. 

Colombian  Rop*  Co.,  Aubora.  N.  Y. 
KEROSENE  ENGINES. 
Miete,  A.,  New  York. 

Tennaat  ft  Mooahan  Co.,  Oriikoab,  Wia. 
LAMPS.  SIGNALS.  AND  FIXTURES. 

General  Electric  Co.,  Schenectady.  N.  Y. 

Terry,  G.  H..  Co..  New  York.  , 

Wortoa  Sl  bradberry,  BirmtnghanL 
LATHES.  CKA.VK  SHAFT. 

Nilra-BcDient'FoQd  Co.,  New  York. 
LATHES.  ENGINE 

Brown  II  Sbarpe  Mfg.  Co.,  Proridencc,  R.  I. 

NilevBemuit  rond  Co„  New  York. 

Pratt  4  Whitney  Co..  New  York. 
LATHES.  TURRF.T. 

Nilea-Bemeni-Pond  Co.,  New  York. 

Pratt  &  Whitney  Co.,  New  York. 
LAUNCHES  AND  YACHTS. 

Allaa  Cmij  Motor  Co..  Chiiwick. 

Atlantic  Co.,  The.  Ameaburg. 

Boulton  &  Paal.  Norwich. 

Bridgeport  Motor  Co..  Bridgeport.  Conn. 

Brown,  Arthur  K  London. 

Buffalo  Gaaolene  Motor  Co.,  Buffalo,  N.  Y. 

Electric  I.«unch  Co.,  Bayonnc,  N.  J. 

Kin|(,  J.,  Co.,  London. 

Philip  *  Son,  Ltd..  Uartinonth. 

Siaaon  A  Co.,  W.,  Ltd.,  Gluucester. 

Standard  Motor  Conairuction  Co..  JeracT  Qtr.  N.  J. 

Terry.  G.  H..  Co.,  New  York.        '  r,  i. 

White.  J.  Samuel,  &  Co.,  Ltd.,  Eaat  Cowe*. 
LAVATORIES-See  PLUMBING. 
LIFE  BOATS. 

I-ane  &  De  Groot.  Long  laland  City,  N.  Y. 
LIFE  PRESERVERS. 

Armrtrong  Cork  Co,  Pittsburg,  Pa. 

Ferdinand,  I..  W.  &  Co.,  Bottoo,  Maaa. 

Lane  &  De  Grool.  Long  Itland  City,  N.  Y. 

Nonpareil  Cork  Wotka,  New  York. 
UFE  RAFTS. 

Lane  ft  De  Grool,  Long  Iiland  City,  N.  Y. 
LIFE  SAVING  DEVICES-AI.0  fee  SUBMARINE  SIGNALS. 

Lane  &  De  Groot,  Long  Uland  City,  N.  Y. 

Lundin,  A.  P..  New  York. 

Submarine  Signal  Co.,  Boaion,  Maaa. 

Welin,  Axel,  London. 
LOCKS,  SHIPS'. 

Lowe  &  Fletcher,  WilloahalL 
LOCK  NUTS. 

Baylita.  Jooea  ft  Bayllaa,  Wolrerhampton. 
LUBRICANTS. 

Cook'i  Sona,  Adam,  New  York. 

Dixon,  Joa..  Crucible  Co.,  Jeraey  Qty,  N.  J. 
Garlock  Packing  Co..  Palmyra,  N.  Y. 
New  York  ft  New  Jeraey  Lubricant  Co  ,  New  York. 
Power  Specialty  Co.,  New  York. 
Terry,  a  H.,  Co.,  New  York. 
LUBRICATING  BOXES  FOR  PROPELLER  SHAFTS 
Cedcnrall.  F.  R.,  ft  Soner.  Gothenburg,  Sweden. 

(Index  continued  on  page  99.) 
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LUBRICATORS. 

Cook's  Sont,  Adam,  Stw  York. 

Crrent.  Twtcd  &  tV,  Nr»  York. 

Griscom-Spcnctr  Co^  New  York, 

Lunkcntirinirr  Co.,  Cmcmnjii,  Ohio. 

Pcnbenhy  Injector  Co.,  Detroit.  Mich. 

Powell,  \Vm.,  Co.,  Ctncmiuti,  Ohio. 

Sitencc  j(  SiMi,  k.,  Richrnond. 

Star  Bnu«  Mff.  Co.,  Boatoo,  Mui. 
LUMBER. 

Moran  Co.,  The.  Seattle,  Waah. 
LUMBER-FIREPROOK. 

Compoaite  Board  Co.,  New  Y'ork. 
MACHINE  TOOLS-See  TOOLS,  MACHINE. 
MALLi;iS-Sc«  CALKING  TOOLS. 
MAGNETOS. 

Terry.  G.  H.,  Co  ,  New  York. 
MANG.\NESE  BRO.NZE  CASTING:  also  aec  BKONZE. 

Ajax  Metal  Co.,  rhilBdetphia,  Pa. 

Camden  Anchor- Kockland  Machine  Co^,  Canld«ll«  M«, 
Exeter  Machine  Works,  Pittaton,  Pa. 
Hyde  Windleis  Co..  Bath.  Me. 
LunkcnhcimcT  Co.,^  Cincinnati,  Ohio. 
Plio>phor  Bronte  Co.,  Ltd.,  London. 
P1io«iihor*Rron<e  Smelting  Co.,  Philadelphia,  Ptt. 
Recvet,  Paul  S.,  &  Son.  PhlladelphU.  Pa. 
Tauolon-New  Bedford  Copper  Co.,  New  Bedford.  Mala. 

MANILA  AND  SISAL  KOPE-Se«  ROPE;  aiao  CORDAGE. 
MARINE  ANNLNCIATOR.S-See  ANNUNCIATORS. 
MARINE  BOILER  COMPOUNDS-See  BOILER  COMPOUNDS. 
MARINE  CABLEWAYS. 

Lidgerwood  Mil.  Co..  New  York. 
MARINE  ELECTRIC  BELUS-Sec  ELECTRIC  BELLS. 
MARINE  ENGINES-See  E.VCINES,  PROPELLING. 
.MARINE  GAS  PRODUCERS. 

Alartne  lias  Producer  Co.,  Boston,  Mass.  * 
MARINE  GLA.SSE.S. 

Heath  &  Co.,  Ltd.,  London. 
MARINE  HARDWARE. 

Ferdinand.  L.  W.  &  Co.,  Boiioo,  Maaa. 

Terry,  G.  H.,  Co.,  New  York. 
MARINE  LAMPS -See  LAMPS. 

MARl.NK    K.MLWAV    BUIIDEKS— See   RAILWAY    DRV  DOCKS. 

Crandall.  H.  I.,  &  Son  Co.,  East  Boaioa,  Maaa. 
MARINE  TELEPHONES-See  TELEPHONES. 
MECHANICAL  DRAFT. 

American  Blower  Co.,  Detroit,  Mich. 

Sirocco  EoKineenng  Co.,  New  York. 

Sturievani  Co..  B.  P.,  Hyde  Park,  Maaa. 
IIEGAPHUNES-See  CHANDLERY  STORES. 
METALLIC  PACKINC;-AI»o  see  PACKING. 

Beldam,  Robert,  London. 

Boston  Beltins  Co.,  Boston,  Mass. 

Crane  Co.,  Chicago,  111, 

France  Packing  Co.,  Tacony,  Philadelphia,  Pa. 

Garlock  Packing  Co^  Palmyra,  N.  Y. 

KlUcnMeiii,  L.,  &  Co.,  New  York. 

Power  Specialty  Co.,  New  York. 

United  Slates  Metallic  Packing  Co.,  Philadelphia.  Pa. 

Winn.  C,  Sc  Co.,  Birmingham. 

Wraith,  T.  W.,  Newc»«tlr^>n-Tyne. 
METAL  POLISH. 

Hoffmati,  George  W.,  Ijidianapulia,  lod. 

Tralton,  F.  M.,  Co.,  Boaton,  Maaa. 
METAL  WORKING  TOOLS— See  TOOLS,  MACHINE. 
METERS,  ELECTRIC. 

Weaion  Electrical  Inalrameot  Co.,  Wavcrly  Park.  Newark.  N.  J, 
MILLING  MACHI.SES. 

Brown  &  Sharpe  Mis.  Co.,  Providence,  R.  I. 

Nilea-Bemrnt-Pond  Co..  New  York. 

Pratt  &  Whitney  Co..  New  York. 
MINERAL  WOOI^See  NON.CONDUCT1NG  COVERING. 
MOORING  ENGINES. 

American  .Ship  Windlaaa  Co.,  ProTidaaet,  K.  L 

Chaae  Machine  Co.,  Clercland,  Ohio. 
MOTORS-See  ELECTRIC  PLANTS. 
MOULDERS'  LETTERS. 

Prjor.  E-.  &  Son.  Sheffield. 
MULTIPLE  DRILLS. 

N tie*. Bcment- Pond  Co.,  New  York. 

Pratt  &  Whitney  Co.,  New  York. 
MULTI-SPEED  MOTORS. 

Slow  Mfg.  Co.,  Bin<hamiori,  N.  Y. 
MUNTE  METAL. 

Taimlon-New  Bcdiord  Copper  Co.,  New  Bedford,  Masa. 
NAME  STAMPS. 

Pryor.  E.,  &  Son.  Sheffield. 
NAUTICAL  INSTRUMENTS. 

Heath  A  Co.,  Ltd..  London. 

Wilson  k  Gillit.  .North  Shields. 

NAUTICAL  SCIICHILS— See  SCHOOLS. 

NAVAL  ARCHITECTS— See  PROFESSIONAL  CARDS. 

NEEDLE  VALVES-See  VALVES. 

NON-CONDUCTING  COVERING. 

Angna,  Geo.,  &  Co.,  Ltd.,  Newcastle-oo-Tyne. 

B^Kia,  James,  it  Co.,  New  York. 

Beldam  Packing  ft  Rubber  Co.,  Londoo. 

Btldam,  Robert,  London. 

Duff  it  Co.,  Glasgow. 

Keenan,  Matthew,  &  Co.,  Ltd.,  London. 

Clndex  continued  on  page  MNi.) 
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a  sample  can  suitable  to  your  immediate  needs. 

We  manufacture  over  40  dififerent  grades  for  every 
lubricating  purpose. 

Write  tot  a  copy  of  "Tba  «MiHa  ■••.» 

NEW  YORK  k  NEW  JERSEY  LUBRICANT  CO. 
MARINE  DEPT..  1416  CHUICH  SL.  NEW  YORK 


If  you  with  iu»t  the  right  amount  of  oil, 
in  iu»t  the  right  place  and  at  juit  the 
right  intenralt,  use  a  Latest  Improved 

ROCHESTER 

AUTOMATIC  LUBRICATOR 


Our  72  page  catalog  will  be  of  interest  to 

you,  as  it  shows  the  "Rochester"  attached  to 
dilTcrent  styles  of  engines  and  pumps  and 
also  gives  a  list  of  some  of  I  he  large  plants 
where  they  are  in  use.    Send  for  a  copy. 

GREENEp  TWEED  6  CO. 

109  DUANE  ST..  NEW  YORK 


09 

law  IirraaaATioiiAi.  Maiihi  Eaamuaiiia 


International  Marine  Engineering 


January,  190S 


ON    SHIP   OR    IN  YARD 

THE  ^mir  ELECTRIC  HAND  DRILL 

For  use  In  melal  or  wood. 
C*n  b«  cirrltd  tnfMikar*. 
■ado  In  5  tlxtt,  %\  H*. 

M*.  U*.  cipaclllot. 
Weight:  B  lo  27  poundi. 
Portable  S«otcli  Radial  Driili 
lo  2'  capacity. 

Power  from  any  lamp  socliel,  diroci  or  alternatlas  eurrmt. 
SCNT  ON  TRIAL 
Also  Portable  Electrical  Grinders  o(  all  kinds. 
THE     HISEY-WOLF    MACHINE  CO. 

CINCINNATI.  O.   


FOR  TI^LJT  JOINTS 
AND    I  IVjin  I  PLACES 

THE 
PARMELEE 

PIPE 
WRENCH 

CorfWt  Mecliailcal 
Prindpla.  I'oiitivf 
grip.     WoD't  4.-rtt»h 
pipr,  mar  Bipfiln.  UO  oil  or  faiad. 
Can't  alipoa  oily,  gmhfanixed  pipr 
or  plttna  rods. 
Abaolalair  ao  Loat  MoCtoa.    It  can  b«  oprra- 
Ird  brlKwn  <'ln«>  <<<4U  and  in  numw  analca. 
Ati  ("t  i.ur  Icn  daf>°  (rial  ntul  mrntion  name 

PARMELEE  WRENCH  CO.,  CHICAGO,  1LI„ 


wiLTBONco 


Gage  Mountings  and 
Reflex  Water  Gages 

For  narinc  and  Statloaary  Boilers 
LocoiMtlvcs  aid  Aitonobilcs 
(I&cd  ty  All  tkc  Principal  Navies  of  tbc  World 

"Tht  Water  Shews  Black" 

'  'Wiltbonco"  EngiReering  Specialties 

FREEPORT  BLOW-OFF  VALVES 
FREEFORT  VALVES  FOR  STEAM  AND 
WATER 
FEED  WATER  REGULATORS 
CAGE  (TRY)  COCKS 
WATER  CAGE  COLUMNS 
SCOTCH  CAGE  CLASSES 
GAGE  GLASS  PROTECTORS 

JERGUSON  MFG.  COMPANY 

Successors  to  THE  WIk.  T.  BONNER  CO. 
ENGINEERS  AND  MANUFACTURERS 
221   COLUMBUS  AVE.  BOSTON.  MASS. 


NUZiCLES— S««  UUSE  NOZZLE 

NUTS-S«  BOLTS  AND  NUTS;  aUo  LOCK  NUTS. 

OlI^Scc  LUBRICANTS. 

OIL  curs-Sec  LUBRICATOIUi. 

OIL  GAUGES. 

LuakcntMiintr  Co.,  CiociniMtl,  Ohio. 
Powell  Co..  TIm  Wd,  CiaeiAiutl.  Ohio. 

OIL  POLISH-See  METAL  POUSH. 

OIL  PUMPS. 

Lankenheimer  Co.*  Cindiuuti,  Ohiow 
Star  Braaa  Ml«  Co.,  Botoa,  Maaa. 

niUNG  SYSTEMS. 

Powell  Col.  Wm.,  Cindnnali.  Ohio. 

Spence  &  Son.  R-,  Richmond. 

PACKING-Alto  M(  METALLIC  PACKING. 
Antut,  Geo.,  &  Co..  Ltd.,  Newcaatla-on-TrB*. 
Beidam  Ptckiog  &  Rubber  Co..  London. 
Beldam,  Robert.  London. 
Boston  Belting  Co.,  Doilon,  Malt. 
Cnndall  I'lckinf  Co.,  Palmyra.  N.  Y. 
Crane  Co..  Chicaao,  IIL 
Dick'f  AsbestDi  Co..  London. 
Frince  Packmc  Co.,  Taconjr,  Philadelphia,  Pa. 
Garlock  Pickini  Co.,  Palmrra,  N.  Y. 
•Jierne  Tweed  i  Co.,  New  York. 
PeerIrM  Rubber  Mig.  Co.,  New  York. 
Power  .Specialty  Co.,  New  York. 
Revere  Rubber  Co.,  Bottoa,  Maaa. 

PACKING,  ASBESTOS. 

An(t»,  Geo.,  &  Co.,  Ltd.,  Newcaa(l»«n-Tyac 
Crindall  Packing  Co.,  Palmyra,  N.  Y. 
Dick'i  Atbebtoi  Co..  London. 
Duflf  A  Co.,  GUsgow. 

PADLOCKS. 

Lowe  &  Fletcher,  WUIenhalL 

PAINT-Alto  »e«  GRAPHITE. 

Coleman,  Geo.  I).,  Ro&ton.  Mjia. 

Dixon,  Joa..  Crucible  Co.,  JetieT  City,  N,  J. 

Standard  Vamiih  Works.  New  York. 

PATENT  ATTORNEYS-See  ATTORNEYS,  PATENT. 

PENNANTS-Sea  FLAGS  and  COLORS. 

PHOSPHOR  BRONZE  CASTINGSl 
Hyde  Windlan  Co..  Bath.  Me. 
Lunkenheimer  Co.,  Cincinnati.  Ohio. 
Phoiphor  tironte  Co.,  Ltd.,  London. 
Phoephor-Bronu  Smellinf  Co.,  PhiUdclphia,  Pa. 
Reevea,  Paul  S.,  *  Son,  Philadelphia.  Pa. 

PIEZOMETERS.  NOZZLE. 

American  Steam  Gasge  A  Vatre  HIg.  Co.,  Boston,  Maaa. 

PIPE  COVERINC-Se«  NON<:ONDUCTING  COVERING. 

PIPE  CUTTING  AND  THREADING  MACHINES. 
Crane  Co.,  Cfaicajto.  IIL 
NilevBemetit  Pond  Co..  New  York. 
Saunderi'  Sonr  D.,  Yonkera,  N.  Y. 
Trimoot  Mlg.  Co.,  Roxbury,  Maaa. 

PIPE  FLANGES-Se«  FLANGES. 

PIPE JOINT  COMPOUNDS. 

Edgecombe  Co.,  Tlie,  Cuyahoga  Falla,  Ohio. 

PIPE  Uf^IONS. 

Crane  Co.,  Chicago,  IIL 
Dart,  F_  M.,  Mfg.  Co..  Proridence,  R.  I. 
Lnnkenheimer  Co.,  Cincinnati,  Ohio. 
Powell  Co.,  The  Wm.,  Cincinnati,  Ohio. 

PIPE  WRENCHES 

Billinii  A  Spencer  Co.  Hartford,  Co«0. 
Crane  Co.,  Chicago,  IIL 
TrimonI  Mfg.  Co.,  Roxbarr,  Maaa. 
William*  «  Co  .  J.  H..  Brooklrn.  N.  Y. 

PLANERS.  STANDARD  METAL  WORKING  AND  ROTARY. 
Nilea-Bement-Pond  Co..  Nrw  York. 

PLANERS,  SHIP  PLATE. 
Nile»-nemcnt  Pood  Co.. 


New  York. 


PLANIMETERS. 

American  Steam  Gauge  ft  Valve  Mlg.  Co.,  Boeton,  Maaa 
Star  Bran  Mfg.  Co.,  Boaton,  Maaa. 

PI.ATE  BENDING  ROU.S. 

Nilea-Bemenl  Pond  Co.,  New  York. 

PLUMBAGO-Alio  »ee  GRAPHITE. 

Dixon,  Joa.,  Crucible  Co.,  }eraer  Ctty,  N.  J. 

PLUMBING— AI»o  lee  CHANDLERY  STORES. 
Crane  Co.,  Chicago,  111. 
Daridaon,  M.  T..  Co..  New  York. 
Saoda.  Alfred  B.  ft  Son  Co..  New  York. 
Terry,  C.  H..  Co,  New  York. 

PNEUMATIC  SEPARATORS. 

Bcggx.  Jamea,  ft  Co..  New  York. 
Sturterant  Co.,  B.  F.,  Hyd*  Park,  Maaa. 
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PNEUMATIC  TOOLS-AlM  wc  AIR  COMPRESSORS. 
C1*v«l«Bil  Pa«unutic  Tool  Co.,  ClercUnd,  Uhio. 
Indcpcfidrat  Pntumaiic  Tool  Co.,  Chic<(o  tad  New  York. 
Stow  Flnlblt  Shaft  Co..  PItilMlelpbU.  F*. 
Wklict  Bros.,  S«(knav,  Mich. 

POLISH-Sra  METAL  POLISH. 

POPPET  VALVES-Sm  valves. 

PORTABLE  CYLINDER  BORING  BARS-Sm  CYLINDER  BORING 
BASS. 

PORTABLE  DRILLS. 

General  EJcctric  Co..  ScbenectadT.  N.  Y. 
Satmileri  Sofii,  D.,  Yonkera.  N.  V. 
Stow  Flexible  Shalt  Co..  PbiUdclphia,  Pa. 
Stow  MIg.  Co.,  BLnghamtOD,  N.  Y. 

PORTABLE  TOOLS. 

Stow  FUxiblc  Shall  Co.,  Phlladalphia.  Pa. 

PORTLICHTS. 

T«rry,  G.  H..  Co.,  N«w  Yofk. 

PRESSURE  REGULATORS. 

Ma|o«  Kcgulalor  Co..  Boitoa,  Mata. 

PROFESSIONAL  CARDS. 

Cox  &  Stevtna.  New  York. 

Dtckcr,  Delbert  H.,  Waihiaglon,  D.  C 

Doaocllx.  W.  T.,  Htv  VotV. 

Hall,  F.  M.,  Newcaailc-on-Tyiic. 

Hoyt  &  Clark,  New  York. 

Ring,  J..  Co.,  London. 

McLean,  Alex.  }.,  Fordbam  Beigbta.  N.  Y. 
Nock.  Frederick  S.,  Eaat  Greenwick,  R.  1. 
Scott.  J.  AJrah.  New  York. 
Smith  ft  Robinton,  f^iladelpbia.  Pa. 
Taaker,  Stephen  P.  M.,  Philadtlpbia,  Pa. 

PROPELLER  THRUST  BEARINCS-Sec  THRUST  BEARINGS 

PROPELLER  WHEELS. 

CaoMlcn  Anchor-i^ockland  Machine  Co..  Camden,  Me. 

Donotllv,  W.  T.,  New  York. 

Game*  (Uvertlblr  Propeller  Co.,  London,  S.  W. 

Great  l.akea  Engioerrlng  Worki,  Detroal,  Mich. 

GriSin  KnginccrinK  Co..  Balh. 

Huuon  ft  Sank,  Ltd.,  Glaagow. 

Hyde  Windliii  Co..  lUth,  Me. 

Kuil  Iron  Works.  Uuff«lo.  N.  Y. 

Micnifxn  Wheel  Co.,  Gr^nd  Rapidi,  Mich. 

Recvei,  Paul  S.,  ft  Sona.  Fhiladelphia.  Pa. 

Roclker,  H.        New  York. 

Sbentii  MIk.  Co.,  Milwaukee,  Wia. 

Terry,  C.  H.,  Co.,  New  York. 

PROPELLING  ENGINES-See  ENGINES.  PROPELLINa 

PUBLICATIONS-Se»  BOOKS. 

PUMPS. 

Bcf  ga,  Jane*,  ft  Co.,  New  York. 

Boitoo  ft  Lockport  Block  Co.,  Boaion,  Maaa. 

Boulton  ft  Paul,  Norwich. 

Davidaon,  M.  T.,  Co.,  New  York. 

De  Laral  Steam  Turbine  Co.,  Trenton,  N.  1. 

Grcml  Laket  Engineering  Worki,  Detroit.  MiciL 

Grlacom-Spencer  Co..  New  York. 

Hrda  Windlaia  Co.,  Bath,  Me. 

Kuigiford  Foundrv  ft  Machine  Worka,  Oawcn,  N.  Y. 

Morrit  Machine  Worka,  Baldwinmlle,  N.  Y. 

Sanda,  A.  B..  ft  Son  Co.,  New  York. 

Terry,  G.  H.,  Co.,  New  York. 

Wheeler,  C.  H.,  Mfg.  Co^  Philadelphia,  P«. 

Wheeler  Condcnier  and  Engineering  Co.,  New  York. 

Winn,  C.  &  Co.,  Birmingham. 

PUMP  GOVERNORS. 

Ideal  Automatic  Pump  Governor  Co.,  New  York. 
Matteaon  ft  Drake.  New  York. 

PUNCHING  MACHINES,  HYDRAULIC,  POWER  AND  HAND. 
Barllett,  A.  P.,  ft  Co.,  Saginaw,  Mick. 
Nilea-Bement'Pood  Co..  New  York. 
Wataon-Stillman  Co.,  New  York. 
Wkke*  Broa..  Saginaw,  Mich. 

PYROMETERS. 

American  Steam  Gange  ft  Vtlre  Mfg.  Co.,  Bsaloa,  Maaa. 

QUADRANT  DAVITS-S«e  DAVITS. 

RAILWAY  DRY  DOCKS. 

Cfsndall,  H.  I.,  ft  Son  Co.,  Eaat  Ba<«on,  Maaa. 

RANGE  FINDERS. 

Nkholaon  Ship  Log  Co.,  Cltrelaiid.  Ohio. 

RANGES. 

Sanda.  A.  B.,  ft  Son  Co.,  New  York 

RASPS. 

Nicbolaon  File  Co.,  Proridencc.  R.  1. 
REAMERS. 

Mor««  TwlM  Drill  ft  Marhlne  Co.,  New  Bedford.  Maaa. 
Pratt  ft  Whitney  Co.,  New  York. 

RECORDING  GAUGES- 

American  Steam  Gauge  ft  Valve  Mfg.  Co^,  Boaion.  Maaa, 

"RED  CROSS"  PIPE  JOINT  COMPOUNDS. 
Edgecombe  Ca,  "nie,  Cuyahoga  Falla,  Ohio. 

REDUCING  VALVES, 

MaaoB  Rcfulaior  Co..  Boiton,  Maaa. 

REDUCING  WHEELS. 

American  Steam  Gauge  ft  Valve  Mfg.  Co.,  Doales,  Maaa, 


(Index  continued  00  page  102.) 
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"The  Line" 

WHEI'HER  root  requtrcnunt  be  br 
Hand,  Belt  or  Motor-Driven  Toola 
our  output  b  uoequalled.  can  fill  a  tool 
ba£  or  larsesi  power-equipped  atablhhmcot 
with  Pipe  Tools  and  Machinery  with  equal 
aatlifactioo.    Product  goe*  the  world  over. 

C£r  CA  TALOC 

D.  Saunders*  Sons 

YONKERS,  NEW  YORK 


THE "CLEVELAND" 

FOUR  PISTON  AIR-DRILL 


"THE  ONE  WITH  THE  HAND-HOLES" 

\X  I  LESS  PARTS  THAN  ANY 
SIMILAR  T^'PE  OF  DRILL 

THE  BOWES  AIR.HOSE  COUPLING 


Tight  Undrr  All  Preiaurei 


750  000  IN  GENERAL  USE 

Catalog  Mailed  on  Requot 

TIE  CLEVELIIID  PNEUMITIC  TOOL  GO. 

PHILADLLPHia  OnlU  »TL»N1A 
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The  Reilly 
Patented  Multicoil 
Feed  Water  Heater 


Puts  the  feed  into  the  boiler  at  220°, 
takes  less  space  and  weighs  less 

than  any  other  heater  made;  is  now 

recognized  as  the  best  and  is  being 
generally  adopted  by  ship  owners, 
naval  architects,  marine  engineers  and 
various  government  departments.  The 
Reilly  Patented  small  coil  construction 
with  all  screwed  union  joint  connec- 
tions, gives  twice  as  great  efficiency  of 
heating  surface  as  the  straight  tube 
heater — gives  perfect  elasticity  —makes 
every  joint  accessible  lo  (he  engineer — 
is  a  pressure  heater,  and  only  one 
pump  is  required.    Send  for  catalo^e. 


The  Oriscom-Spcnccr  Co. 

rORMEKLV 

JAMES  RCILLY  REPAIR  nnd  SUPPLY  CO. 

90  WEST  STREET 
NEW  YORK 


REFLEX  WATER  GAUGES. 

Jersuion  Utg.  Co.,  BoMon,  Ifu*. 

REFRIGERATING  ENCINEERS-S«  ENGINEERS,  CONSULTING. 

REFRIGERATING  PLANTS. 

Amcflcan  Linde  R«frit<ntim>  Co.,  N««  York. 
Greu  L«kc*  EocincCTiac  Work*.  Detroit,  Kick. 
Roelkcr,  H.  B..  Nc«  York. 

REGRINDINC  VALVES-Set  VALVES. 

RELIEF  VALVES-Sec  VALVES. 

RETARUERS. 

Hoadcfi,  J.,  ft  Co.,  Glufow. 

REVERSING  ENGINES. 

Chue  Mubin*  Co..  Q«v<lan<L  Ohio. 

Forbei  Co.,  W.  D.,  Hobokni,  N.  J. 

Stow  Flexible  Stall  Co.,  FliiluUlphi*.  Pa. 

REVERSE  GF-ARS. 

Michiigan  Wheel  Co..  Grtnd  Rapldi.  Mick. 
Terry.  Geo.  H..  Co..  New  York 

REVOLUTHIN  COUNTERS. 

Ajnericin  Sicim  t'.iuft  tt  V'llve  MIc.  Co.,  Bottoa.  Usn. 
Afthton  Valve  Co..  Bo«icin,  Muk. 
Star  Brut  Mfg.  Co.,  fio»ton,  Mttt. 

RHEOSTATS-AUo  te*  ELECTRIC  PLANTS. 
Gcnerml  Electric  Co.,  Schenecltdy,  N.  Y. 
Simplex  Electric  Hcmilng  Co.,  Ckoihridt*,  UiM. 

RIGGING-See  WIRE  ROPE. 

RIVETING  MACIIINE.S.  HYDRAULIC  AND  STEAM  POWER. 
Indepetulent  rncumiiic  Tool  Co,,  Chicago  and  New  York. 
Niick' nement-Pond  Co.,  New  York. 
Stow  IHuible  Shaft  Co,  New  York. 
Wicke*  Broi..  Saginaw.  Mich. 

RIVETERS,  P.NEUMATIC 

Independent  Pneumatic  Tool  Co.,  Chicago  Md  New  York. 
Stow  Flexible  Shaft  Co.,  PkiUdelpbia,  P*. 

ROLLER  BEARINGS-See  THRUST  BEARINGS. 

KOLLS,  BE.NUING  AND  STRAIGHTENING. 
N lie*- Bement' Pond  Co,  New  York. 

KUPE— Also  aee  WIRE  ROPE.  TRANSMISSION  ROPE,  and  MANILA 
AND  SISAL  ROPE. 
CQlumbian  Rope  Co.,  Aabum,  N.  Y. 
Haggit,  R.  H.,  ft  Son,  Ltd.,  Londoii. 
Watcibury  Co.,  New  York. 

ROTARY  BLOWERS-See  BLOWERS. 

ROWBOATS-See  LAUNCHES  AND  YACHTS. 

RUBBER  GOODS— Alao  tee  PACKING-Alao  aee  INTERLOCKING 
RUBBER  TILING. 
Angus.  Ceo..  &  Co.,  Ltd.,  Ncwcaatl*K».T]rae. 
Beldam  Packing  ft  Rubber  Co..  London. 
Beldam.  Robert.  I.4>ndon. 
Garlock  I'aclilng  Co.,  Palmyra,  N.  Y. 
Gond.vear  Tire  &  Rubber  Co.,  Akron,  Ohio. 
Heinke,  C.  E..  ft  Co.,  London. 
Peertesa  Rubber  Mfg.  Co..  New  York. 
Revere  Rubber  Co..  Boston.  Maaa. 

RUBBER  T1LING-Se«  INTERLOCKING  RUBBER  TIUNa 

RUBBER  VALVES-See  VALVES,  RUBBER. 

RUDDI.NG  AND  SHARPENING  STONES. 
Norton  Co.,  Worcctler,  Masa. 

SAFETY  VALVES-See  VALVES. 

SAIL  MAKERS. 

Wilson  &  Silsby,  Boalon,  Maaa. 

SANITARY  FITTINGS— Se«  PLUMBING. 

SANITARY  PUMPS-See  PLUMBING. 

SCHOOLS. 

Chicago  Nautical  School.  Chicago.  IIL 

SCREW  PLATES. 

Saunders'  Sona,  D..  Yoakm.  N.  Y. 

SEARCHLIGHTS. 

General  Electric  Co.,  Schenectady,  N.  Y. 

SENTINEL  VALVES-See  VALVES. 

SEPARATORS-PNEUMATIC-See  PNEUMATIC  SEPAKATOSS. 

SHAFTING— HOLI-OW  CHARCOAL  IRON  OR  STEEL. 
Fatla  Hollow  Staybolt  Co.,  Cuyahoga  FaUa,  Ohio. 

SHAFT  STEE^-See  STEEL  SHAFTING. 

SHEARING  MACIIINKS.  HYDRAULIC,  STEAM  POWER  AND  HAND. 
Barllelt,  A.  F.,  ft  Co..  Saginaw,  Mick 
Niles-Bement-i'ond  Co.,  New  York. 
U  at»on-StilIman  Co.,  New  York. 
SS  tckes  DroB  ,  Saginaw,  Mich. 

SHEATHING  METAL-S«c  YELLOW   METAL;  alao  BRASS  AND 
COPPER. 

SHEAVES— METALINE  AND  PHOSPHOR  BRONZE. 
Boston  and  lockport  Block  Co.,  Boaton,  Maaa. 

SHEETING,  ASBESTOS. 

Angus,  Geo.,  A  Co..  Ltd..  NewcaatleKm-TyM; 
Keenan.  Matthew,  ft  Co.,  Ltd.,  London. 

SHEET  IRON. 

Toledo  ShIpbtlJIdiBi  Co.,  Toledo,  Ohio. 


(Indec  continntd  on  pafe  Ml.) 
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SHIPBUILDERS  AND  DRV  DOCK  COMPANIES 
AtUnilc  Workt,  E»tt  Boitoa,  Mu*. 
Batb  Iron  Worki,  BiUi.  Me. 
Brown,  Arthur  R.,  Londua. 
Fcrguton  Bros.,  Port  Glugow, 
Fleuher,  W.  A  A.  Co..  Uoboken.  N.  }. 
Fore  Kivcr  ShipbuiMing  Co.,  Qnincy,  M*t*. 
Great  Like*  Eniineerinc  Worki,  Uirtroit,  Uidi. 
HaJifm  GrjTuig  Dock  Co.,  H«lil»x,  Nor«  Scotia. 
UuiAon  &  Soai,  Ltd.,  Gl«a«ow. 
Marvel,  T.  S.,  Shipbuildtnf  Co,,  Kcwburi,  N,  Y. 
Maryland  Steel  Co..  Sparrow '■  Point,  Ma. 
Memil-Steveni  Eo^eerioff  Co.,  JackaonTillc.  FU. 
Moran  Co.,  The.  Seattle.  Waih. 

Newtwrt  Newi  bbipbuildiag  &  Dry  Dock  Co^  Newpmt  News,  Va. 

Kc«  York  Shipbufldiog  Co.,  Camden,  N.  J. 

Philip  ft  Son,  Ltd.,  Dartmouth. 

Xkbudtont,  Wealianb  &  Co.,  Uartleiwol. 

TiMjra  &  Lane  Dry  Dock  Co.,  Uobokeo.  N.  J. 

Tokdo  ShlpbuHdiof  Co.,  Toledo,  Uhio. 
SHIP  CHANDLERS-See  CUANDLERY  STORES. 
SHIP  FITTINGS. 

Eaat  Ferrr  Road  Eiifinetfinc  Worka  Co.,  Ltd.,  Londoo. 

Ferdinasa,  L.  W.,  ft  Co.,  Boaion,  Hut. 

Griacom-Spencer  Co.,  New  York. 

Loreridge.  L!d.,  Cardiff. 
SHIPS'  LOCKS-S««  LOCKS,  SHIPS'. 
SHIP  LOGS  AND  SPEED  I.VDICATORS. 

Nicholaon  Ship-Log  Co.,  Clevelaod,  Ohio. 

Walker  &  Son,  Tbos.,  Ltd.,  Uirmingliam. 

VVilaoo  ft  GUlie,  .North  Shields. 

SHIPYARDS-Sec  SHIPBUILDERS. 
SLOTTING  MACHINES. 

Nilc«-Beoient-PoDd  Co.,  New  York. 

SMOKE  BOX  DOORS-AIRTIGHT. 

Airtifht  Smoke  Box  Door  S/od.,  Ltd.,  Loadofl. 
SMOOTH-ON. 

Smooth-On  Mlg.  Co.,  Jersey  City,  N.  J. 

SPEED  INDICATORS  FOR  SHIPS,  YACHTS  AND  MOTOR  BOATS. 
Nicholson  Ship  Log  Co-,  Qcreland,  Ohio. 

8TAYBOLT  CUTTERS-Se«  STAYBOLT  NIPPERS. 

STAYDOLT  IRON  OR  STEEL,  HOLLOW  AND  SOUD. 
Falls  Uollov  Suybolt  Co.,  Cayaboga  Falls,  Obia 

STAYBOLT  NIPPERS. 

Stow  Flexible  Shaft  Co^  PhiUdelphia.  Pa. 

STEAM  CIRCULATORS. 

Bloomsburg,  H.,  ft  Co.,  Baltimore,  Md. 

STEAM  ENGINE  INDICATORS-See  INDICATORS. 

STEAM  ENGINES-See  ENGINES. 

STEAM  GAUGES. 

American  Steam  Gauge  ft  Valve  Mlg.  Co.,  Boaton,  Mai*. 

{aekton.  John.  London, 
.imkcnncimer  Co.,  Cincinnati.  Ohio. 
Walworth  Mlg.  Co..  New  York. 

STEAM  HAMMERS. 

Nilea-Bement-Pond  Co.,  New  York. 

STEAM  HOT-BLAST  APPARATUS. 

Stunevaol  Co.,  B.  F.,  Hyde  Park,  Maia. 

STEAM  JETS- 

Bloomaburg,  H.,  ft  Co.,  Baltimore^  Md. 

STEAM  PUMPS-See  PUMPS. 

STEAM  SEPARATORS. 

Crane  Co.,  Chicago,  111. 

Griscom  Spencer  Co.,  New  York.  , 

STEAM  SPECIALTIES. 

Aineriun  Steam  Gauge  ft  Valve  Mlg.  Co.,  Boaion,  Has*. 
A.hcrofi  Mlg.  Co.,  New  York. 
Aahton  Valve  Co.,  Boston,  Maaa. 
Beggs,  James,  ft  Co.,  New  York. 

Crane  Co.,  Chicago,  III.  * 
Garlock  Packing  Co,,  Palmyra,  N.  Y. 
Hancock  Inspirator  Co..  New  York. 
Harden  ft  Derby  Mfg.  Co..  New  York. 
Holgale.  Cbas.  H..  Leeda. 

iackson,  John,  London, 
erguson  Mlg.  Co.,  Boston,  Maaa. 
.unkcnhetmer  Co.,  Cincinnati,  Ohio. 
Mason  Regulator  Co.,  Boston,  Maaa. 
Powell,  Win.  Co.,  Cincinnati,  (ihio. 
Power  SpecUlty  Co.,  New  York. 
Sur  Brass  Mfg.  Co.,  Boston,  Maaa. 
Walworth  Mfg.  Co.,  Boaton,  Maaa. 

STEAM  SUPERHEATERS. 

Power  Specialty  Co.,  New  York. 

STEAM  TRAPS. 

Crane  Co.,  Chicago,  III. 

Dick's  Asbestos  Co.,  London. 

Holgate.  Cham.  II..  Leeds. 

Slurterant  Co.,  B.  F.,  Hyde  Park,  Maaa. 

Walworth  Mfg.  Co..  Boaion,  Mass. 

STEAM  TURBINES. 

Bath  Iran  Works,  Bath.  Me. 

De  Laval  Steam  Turbine  Co.,  Trenton,  N.  J. 

Fletcher,  W.  ft  A.  Co..  Hoboken,  N.  I. 

Fora  River  Shipbuilding  Co.,  0"'ncy.  Maia. 

General  Electric  Co.,  Schenectady,  M.  Y. 

Howden,  I.,  ft  Co.,  Glaji^ow. 

Parsons  Marine  Steam  Turbine  Co..  New  York. 

Qninttrd  Iron  Works  Co..  New  York. 

(Indax  eoniinaed  on  pa«e  IM.) 


ECONOMY  OF  STEAM 
MEANS  SAVING  OF  COAL 

Mason 
Reducing 
Valves 

allow  you  to  re^ilate 
imd  maintain  an  even 
prt-siiure  of  steam  or 
uir. 

Changes  in  the  ini- 
tial pres.Hure  do  not 
aiTect  them. 

Exact  adJnRtment 
is  made  po»»lble  by 
ca,reful  ami  accurate 
worlimanhliip. 

Writ*  Ui  for  lataniatloo 

•uttiag  your  need*.  We  will 
wd4  our  CAtAlosuo  mad  *a- 
■wer  inguirlea  personally. 


MasonRegulatorCo. 


BOSTON,  MASS.,  U.  S.  A. 

rOB  BALE  ALX,  OVEB  TUK  WORLD. 


WESTON 

Standard,  Portable  Direct-Reading 

Voltmeters  and  Ammeters 


i 


WarrON  Standard  Portable  Viiltii.cter.  Model  1 


miLUVOLTMETERS.  VOLT*MMETERR    MUAMMETERS.  OHH- 
METERS.  PORTABLE  QALVANOMBTERS.  OROUND 
DETECTORS,  A.ND  CIRCtll  TESTERS. 

Oar  portable  Instruments  are  recocttirrd  a^  the  standard  the 
worki  o\-er.  <  >ur  I  tiUtruiury  and  .'^l«ii«Mt  Voltmeters  and 
Amnsatara  arr  uiHurtMtued  m  pi»iut  of  exticiuc  ucvuracy  and 
iBwea*  (onauinptioD  of  energy. 

WESTON  ELECTRICAL  INSTRUMENT  CO. 

MAI.S'  OPnCE  AND  WORKS 

Wavarlr  P»rli,  NEWARK.  N.  J..  U.  S.  A. 

LONDON  BRANCH Audrey  Koaae,  Ely  Place.  Holiom. 
PARIS,  FRASCF.:— E.  H.  Cadiol,  1}  Rue  S4.  Ueornrs. 
BERLIN:  -Eurofiean  Weainn  Electrical  InMrument  Co.,  Rlltantraaaa.  M. 
N.  Y.  OfHce:— 74  CorUandl  S4r««4. 
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raOrUSIOHAL  GAUM 


Dkafa||LC« 


COX  &  STEVENS 

Cowultng  EagiMan*  Nml  Aitluteeti,  Mu«m 
IS  VILLIAMSTRBBT 


Wn.LIAM  T.  DONNELLY 

4Eoil8Ultlna  Snolneer  anbTlaral  BrcbltWt 

IS  NASSAU  STREET,  NEW  YORK 
P  fUMTINO  ORY  DOCKS 


aOR  •MAU, 


HOYT  &  CLARK 
Haval  Brcbttect9  aitO  jenglneers 


ALEX  J.  HACLBAN 

Constilttnfl  "naral  Brcbltcct 

OMlCtMaad  ntimam  rurnithFij  fur  »n  .  iiiMnof 
^  «l  M«Bl  Archil,  rtiirr  Url.h  a  Andrmy  of 
*tu1  Miitnir  i^ngii!ce«lnf , 

tj  Yarn'  rtactical  Hxprricact. 


FREDERIC  S»  NOCK 

JPacbt  IDctMoner  anb  Suilber 

aiOU  PaWKH  ROAT3  A.  BPBCIAI.TT. 

0!r.Lt  Btii)  V.rJ 

EAST  GREENWICH.  R.L 

J.  ALVAH  SCOTT 
TUival  Brcbitect  anb  Aarfne  engineer 

Sman  ros  alt.  cussrs  or  vbmxu  ob  MAcni:TBBT  nrnxiBjim 
9S  UBBRTY  STREET  NSV  YORK.  N.  Y 


0.  Bpwuo  Suns 


WlUUH  W. 

SMITH  &  ROONSON 
Engineers  and  fisval  Brcbftecte 


>  WORK  MR  mir  OWMIIl  AMD 
raOKCRAOB 

MmVByoB  TO  ns  mmui  cobiomthw  uoimv 
FKOVIDBNT  BLDG».  FHlLADBtPHIA,  PA. 

Fanlia  atm— iMlw.  |i  Mnaa  Bum.  |t  St  ViMfM  Sfc.  ClMtw. 

STEPHEN  P.  M.  TASKER 

{Darlne  engineer 

310  PENNSYLVANIA  BUILOING 

nnUOELFHIA.  FENNA. 

mm  wriMw  I* 


8TKAM  TURBINE  DYNAMOS. 


STEERING  GEARS. 

Dakt  Engine  Co.,  Grand  Hatch.  Mil 

STBSSING  SHGIMBS. 

CiMM  MaaUiM  Ct^CtfuHamt,  OU^ 
Oiln  Koflac  Ca>.  Cnad  Hatm,  UitlL 
Forbc*  Co..  W.  O..  Babaha.  N.  J. 
Hyde  Windbu  Cou,  BmIlIU 
Sh«rtff«  Mrg.  Co  .  MUwaidiw.  Wli. 
WUInmicm  Bros.  Co..  Philaddti'hia,  PL 


STEERING  GE-\R 
Lovcridge.  J 


Sf'KlNG  BUFfEKS. 
,  Cirdifl. 


STEERING  WHEEL.S.  „ 

STOP  COCKS-Sm  VALvn. 

STOVES-Sm  RANCBS. 

STBAieBTBKlMG  BOtAS-SM 

SUBMAUXB  BMCINI  

Hdi^  C  L  ft  Cft. 

SOTHABINB  SIGNAIA 

MowrlM  Slioal  C^.  »»1p».  Viii. 

.SITERHEATER-S   See  .STEAM  SUrERHEATEKS. 

SURFACE  CONOENSERS-Sw  CONDENSERS. 

SWITCHBOABDS-Si*  ILKTSICAL  IKRSUIflireh. 

SYPHONS-S«  BII.GF.  SYPHONS. 
TACKLE  BLnCKS-Ste  BUiCKS. 
TANKS. 

Suidi.  A.  B.  A  San  Co..  N'rw  York. 


TELEPHONES, 

HolUcrCabot  Electric  Co., 


Brookliatb  Idaaa. 


THERMOMETERS. 

Hmh  &  Co..  Ll<l..  Ix>ndan. 

Sur  Brau  Mfg.  Co.,  Boston,  Man. 

THREADLVG  ANU   CUTTI.NG  MACHINES— S««  PIPE-THREADING 
AXL)  CUTTING  MACHINES. 

THROTTLE  VALVES-S««  VALVES. 

THRUST  BEARINGS. 

Bmaai  iUM^Frictfcio  C^.Bm»I«m,  Coam. 

tSht!*^  ^.'^aJ^mI  Tailt  *** 

TOOLS.  MACHINE 

BBitlm,  A.  F.,  A  Co.,  Saginaw,  lilctu 
Broon  A  Sliarpc  Uif.  r,:,.,  Provldcnea,  tL  I. 

Nilca.IIemenl-Pund  Cci,.  New  York. 
Korion  Grinding  I  o.,  \\  orce*tcr. 


jptatt  *  wMwa  9s.  wnL 


TOOLS.  MACHINISTS'  ANH  C ARPlMTm^-SM  BENCH  TOOLS. 

TOWING  HOOKS  AND  CHOCKS. 
Chase  Mackbae  Co., 


TOWING  MACHINES. 

Chaae  Machine  Co.,  C]r\-eland.  Ohiob 

TRANSMISSION  ROFE-Sce  ROPE. 

TEAM-**  nSAM  TBAVa 


tm 


WASBHOL_ 
ft  LaakpMt 


Cau, 


TUSBS-«a*  aOim  TVMMBt  A 

TUBE  CLEANERS-Sm  BOILER-FLUE  CLEANERS, 

TUBE  CUTTERS— See  BOILER  TUBE  CUTTERS. 

TUBE  t.XPANDEKS 

Pratt  A  WiuliKr  Co.,  New  Yofk. 


TVGS-Saa  IHIPBUILDl 

TURBINES— Sec  STEAM 

TURNING  ENGINES.   

CkMt  Mulitoi  Co.  ritTiigait.  OUa. 
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TWINE-S**  ROPE-AIto  COKDAGE. 
Coltunbion  Rope  Co..  Auburn,  K.  Y. 
H>c(ic,  K.  nood  A  Son.  Ud.,  Ncvcutlc-oD-TjiM. 

TWIST  DRILLS 

CcUor  Tool  Co.,  Bockaau,  MkK, 

MorM  Twill  Drill  A  Machine  Co.,  New  Bedlord.  UtM, 
Pntt  *  WhitBcr  Co..  New  York. 

UNIONS-Se*  PIPE  UNIONS. 

UNIVERSAL  TOOL  AND  CUTTER  GRINDERS. 
Norton  Grbidiaf  Cow,  Worcester,  Maaa. 

VACUUM  GAUCES-S«<  STEAM  GAUGES. 

VALVES-AlK>  •«  RUBBER  VALVES  and  WATER  VALVES. 
AjBcncan  Steam  Gauge  h  VajTc  Co.,  Boaton,  Maaa. 
Aahton  Valve  Co^  Boaton,  Maaa. 
CraDe  Co..  Cbicago.  IIL 
Uol(a>e.  <-Tua.  U,  Leedi. 

{crguaon  M(g.  Co.,  Boatofl,  Maaa. 
.tinkeaheimer  Co^  Cincitinati.  Ohio. 
Mason  Kegulator  Co.,  Boaton,  Maaa. 
Powell,  Wm.,  Co.,  Cincinnati,  Ohia 
Power  Specially  Co_  New  York.  • 
Revere  Rubber  Co.,  Boiton,  Maaa. 
Star  Braas  MIg.  Co.,  Boston,  Mms. 
Walworth  MIg.  Co.,  BoMoo,  Mu*. 

VALVES.  RUBBER. 

Anguj.  Geo.,  ft  Co.,  LliL,  Newc:aBtleHm.Tyaft. 
Beldam  Packing  A  Rubber  Co..  Laodoa. 
Beldam,  Robert.  London. 
CrandaU  Packing  Co.,  Palmn*.  N.  Y. 

VALVES,  WATER. 

Contincaial  Iron  Works,  Brooklyn,  N.  Y. 
JcffUMMi  Mfg..  Boston,  Maaa. 

VARNISn-Se«  PAINT. 

VENTILATING  FANS-Se«  BLOWERS, 

VENTILATORS. 

Lovertdge.  Ltd.,  Ctfdifl. 

Sanda,  A.  B.,  A  Son  Co.,  New  York. 

VERTICAL  PUMPS-Se«  PUMPS. 

V0LTHETERS-5«  ELECTRICAL  INSTRUMENTS. 

WASHERS-GAUGE  GLASS. 

Revere  Kubber  Co..  Boaion,  Maaa. 

WATER  CLOSETS-Sae  PLUMBING. 

WATER  COLUMNS. 

terguaon  MIg.  Co.,  Boston,  Maaa. 
■onkenheiner  Co.,  Cincinnati.  Ohio. 

WAT£R  GAUGES  AND  ALARM& 

American  Steam  Gauge  A  Valve  M(g.  Co., 
J(fflv*oa  Mfg.  Co.,  Boston,  Maaa. 
LtuikMhciiKer  Co..  Cincinnati,  Ohio. 
Walironh  MIf.  Co.,  Boston,  Maaa. 

WATBS-TUBE  BOILERS-Se«  BOILERS. 

WATER  VALVES-S«s  VALVES,  WATER. 

WAVE  &UBDUERS. 

I..oveiidge.  Ltd.,  Cardiff. 

WIIARF  DROPS. 

American  Ship  Wlndlaaa  Co.,  Providence.  R.  I. 

WHISTLES. 

American  Steam  Gauge  A  Valve  Mfg.  Co.,  Boaton, 
Aahton  Valve  Co..  Boaton,  Maaa. 
Crane  Co.,  Chicago,  111. 
Lunkmheimrr  Co.,  Cincinnati.  Ohio. 
Powell  Co..  The  Wm.,  Cincinnati,  Ohio. 
Star  Brata  Mfg.  Co.,  BoMun,  Maaa. 
Walworth  MIg.  Co.,  Boston,  Maaa. 

WHITE  METAI. 

Exeter  Machine  Works,  Pittstoa.  Pk, 
Griscoin. Spencer  Co.,  New  York. 
Phosphor  Bronxe  Co.,  Ltd.,  London. 
PhosphoT.Bronxe  Smelting  Co..  Philadelphia,  P^ 
Reeves,  Paul  S.,  A  Son,  Philadelphia,  Fa. 

WINDLASSES. 

American  Ship  Wtndlaaa  Co.,  Providence.  R.  L 
Chaac  Machine  Co.,  Oevetand,  Ohio. 
Uvde  Windlass  Co.,  Bath.  Me. 
Lidgerwood  Mfg.  Co..  New  York. 
WilUamson  Bros.  Co.,  Philadtlpbi*.  Pa. 

WINCHES-See  WINDLASSES. 


BoslOB,  Maaa. 


Nt«cnstl*.«4i-T)ms. 
Brllaia.  Conn. 


WIRE  ROPE. 

Hsggie,  R.  Hood  A  Son,  Ltd., 

WOOD  WORKING  MACHINERY. 
New  Britain  Machine  Co.,  New 

WRENCHES 

Bllllags  A  Spencer  Co.  The.  Hartford,  Conn. 
Crane  Co.,  ChKago,  111. 
Parmelee  Wrench  Co..  Chicago,  IIL 
Triroont  Mfg.  Co..  Roxbury,  Maaa. 
Williams  A  Co..  J.  H.,  Brooklyn.  N.  Y. 
YACHTS-See  LAUNCHES  AND  YACHTS;  also  SHIPBUILDERS. 

YELLOW  METAL. 

Twnton-Nev  Bedford  Copper  Co..  New  Bedford. 

(Index  eontbined  on  page  lOL) 


AIR  AND  GAS 
COMPRESSORS 

r THE  NORWALK  IRON  WORKS 
SOUTH  NORWAIK.  CONN. 


C.  G.  HUSSEY  a  CO.,  PITTSBURG,  PA. 
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Fire  Department  Supplies 
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STILLSON 


All  Genuine 
Stillson 
Wrenches 
Bear  This 
Trade  Mark 


/F"  YOUR  DEALER 
TRIES  TO  SELL  YOU 
AN  IMITATION,  IT'S 
BEOAUSE  ME  CAN 
BUY   IT  CHEAPER 

B£ND   FOR  PRICES 


WALWORTH  MFG.  CO. 

BOSTON,  U.  S.  A. 
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A  Good  Substantial  Bolt 

For  use  where  the  fire  is  hot  or 
the  strain  severe— made  to  hold. 


We  Manufacture  Everything  in 

BOLTS  AND  NUTS 

Cold  Punched, 
Case  Hardened, 
Trimmed  and 
Semi-Finished  Nuts 

U5ED  IN  SHIPYARDS.  ENQINE  SHOPS,  Etc. 
Send  for  m  copy  of  oar  Catutogue. 

RUSSELL,  BURDSALL  &  WARD 
BOLT  &  NUT  COMPANY 

PORT  CHESTER.      NEW  YORK 


Hydraulic 
Forcing  Presses 


We  have  just  issued  a  catalogue  of  LiQ  pagt-s 
describing  and  illustrating  over  100  different 
liydraulic  presst-s — and  tools — whose  main  pur- 
pose is  the  making  and  breaking  of  force  fits  in 
the  assembling  or  separating  of  machinery  and 
similar  work. 

Wrlla  lor  Special  Farcin9  Calalogut.  Ed.  A. 

THE  WATSON-STILLMAN  CO. 

Zfi  CORTLANDT  ST.,  NEW  YORK  CITY 
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WALKKR.  T.  k  SON.  LTD.  Birminiham  

WALWORTH  MFG.  CO.,  Boalon.  Maaa.   

WATERBURY  CO.,  New  York  

WATERMAN  MARINE  MOTOR  CO..  Detroit. 

WATSON-STII.LMAN  CO..  New  York  

WELIN.  AXEL.  Vondon  

UI  I.IN  QUADRANT  DAVIT  CO..  New  York  

WF^TON    ELECTRICAL    INSTRUMENT    CO,    Wanrtr  Park. 

Newirk.  N.  J  

V\  HEELER.  C  H.  MFG.  Co.  Philjdrlph.a,  Pj   

WIIEF.LER  CONDENSER  AND  ENGINEERING  CO..  New  York... 
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'.s  ri  KF_S  BROS..  Sairinaw,  Mich  
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TRADE  PUBUCATIONS. 

A«iei(ICA 


"Hand-Book  of  the  Philadelphia  Bourie"  is  a  24-page 

booklet  of  interest  to  manufacturers  of  marine  and  land  ma- 
chinery, HKiIs,  equipment  and  supplies.  It  describes  in  detail 
the  exhibition  features  of  the  Bourse,  Philadelphia.  Pa.,  which 
is  a  permanent  exposition  of  the  lines  referred  to.  Riving  the 
exhibitor  more  than  ordinary  office  facilities  and  the  opportun- 
ity to  show  his  machines  in  motion  if  he  likes,  where  many 
thousands  of  visiting  buyers  are  attracted.  The  booklet  is 
illustrated  with  half-tones  showing  exhibits  of  representative 
concerns  and  is  accompanied  by  a  diagram  showing  floor  plan. 

Pip«  machine*  are  described  and  illustrated  in  a  24-page 
pamphlet  published  bv  Crane  Company.  ChiciRO,  111.  The  ma- 
chines described  in  this  catalogue  have  a  capacity  of  from  H 
to  18  inches.  The  following  description  is  given  of  the  No. 
lyi  machine  with  a  capacity  of  M  to  2  inches:  "This  machine 
is  designed  for  great  rapidity  of  production.  The  die  head  is 
movable,  and  carries  with  it  adjustable  expanding  dies,  movable 
centering  guide  jaws  for  cutting  off  pipe,  and  movable  reaming 
and  gaging  device.  The  dies,  four  to  a  set.  are  actuated  b^-  an 
infernal  cam,  operated  by  a  lever.  Moving  this  lever  either 
forward  or  backward  adjusts  or  expands  the  dies.  To  remove 
dies,  the  die  head  has  a  hinged  door  which  can  be  opened  and 
all  dies  exposed.  When  cutting  or  threading  pipe  below  i  inch, 
an  extension  die  head  is  supplied,  which  supports  the  dies  to 
prevent  their  bending,  and  should  always  be  used.  For  cutting 
left-hand  threads  a  suitable  cage  is  supplied  which  fits  into  the 
die  head.  The  ^pping  chuck  is  of  the  quick-grip  type  and 
consists  of  four  jaws,  e,ach  having  two  .surface  cont.icls.  nndc 
of  high-grade  tool  steel,  and  by  turning  a  screw  can  be  quickly 
adjusted  to  grip  any  size  pipe  within  the  capacity  of  the 
machine.  When  jaws  are  set  they  will  grip  or  release  pipe  by 
the  moving  of  a  lever  either  to  the  right  or  to  the  left,  without 
stopping  the  machine.  At  the  rear  end  of  the  spindle  there  is 
a  univers.1l  centering  chuck  to  guide  long  lengths  of  pipe  when 
threading.  A  rotary  oil  pump  for  supplying  oil  is  furnished. 
When  belt  driven,  change  of  speed  and  reverse  motion  can  be 
obtained  by  countershaft.  A  complete  set  of  pipe-gage  blanks 
for  adjusting  dies  is  furnished.  Solid  bolt,  or  left-hand  dies 
are  furnished  if  desired  at  additional  cost  " 


Motors  and  Acceasoriea"  is  the  title  of  an  illustrated  cata- 
logue published  by  the  K.  A.  Brownell  Motor  Company, 
Rochester,  N.  Y.,  successor  to  the  Brownell-Trebert  Company. 
This  company  makes  a  specialty  of  large  marine  motors 
adapted  for  heavy  cruisers,  racing  boats  and  pleasure  yachts. 

"Perfect  Control"  is  the  title  of  an  illustrated  booklet  pub- 
lished by  C.  F.  Roper  &  Company,  Hopedale,  Mass.  "Motor 
boat  users  have  wished  in  vain  for  a  boat  which  should  be 
driven  by  the  simple  and  convenient  gasoline  engine,  but  which 
should  still  possess  that  perfect  control  over  speed  and  direc- 
tion hitherto  found  only  in  connection  with  a  steam  plant  or 
an  electric  motor.  The  Roper  speed  controlling,  reversing 
propeller  has  been  designed  with  a  view  to  realize  this  ideal 
and  does  realire  it.  A  gasoline  launch  equipped  with  this  pro- 
peller can  be  driven  at  any  speed  desired,  ahead  or  astern,  from 
absolute  rest  up  to  the  maximum,  with  no  adjustment  of  the 
motor  or  liability  of  its  stopping.  The  propeller  is  designed 
so  as  to  keep  the  resistance  on  the  engine  substantially  uniform 
whatever  the  speed  of  the  boat  may  be,  and  accordingly  all 
racing  of  the  engine  with  its  consequent  skipping  of  impulses, 
sudden  stops  and  nerve  shaking  explosions  in  the  muffler,  is 
eliminated.  The  danger  and  nuisance  of  these  troubles  are 
well  known  and  require  little  comment.  Suflice  it  to  say  that 
with  our  propeller  there  need  be  no  apprehension  concerning 
one's  ability  to  control  the  speed  of  his  boat  when  making  a 
landing  or  going  over  places  where  the  bottom  is  feared  or 
known  to  be  rocty.  The  speed  may  also  be  easily  adjusted  for 
fishing,  trolling  or  the  like.  This  control  is  obtained  by  the 
movement  of  a  single  lever,  which  moves  the  propeller  btadej 
through  the  various  positions  shown  in  the  illustrations  as  well 
.IS  all  intermediate  positions.  There  is  absolutely  no  necessity 
for  changing  the  adjustment  of  the  engine  after  it  is  properly 
set  for  full  speed  ahead.  The  strength  of  the  oropcller  is 
ample,  and  its  simplicity  may  be  perceived  by  a  glance  at  the 
cut  of  its  constituent  parts.  Any  machinist  can  install  it.  It  is 
balanced  so  perfectly  that  there  is  no  jcrkiness  felt  in  n>oving 
the  blades  to  reversing  position,  or  vice  versa.  Another  advan- 
tage found  in  the  use  of  this  propeller,  which  was  unsought  by 
the  designer,  is  increased  speed.  Wherever  applied  thus  far 
this  result  has  been  noted,  and  in  some  cases  has  amounted  to  a 
gain  of  at  least  a  mile  .in  hour  in  speed  without  any  increase 
in  the  speed  of  the  engine  " 
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"Core  Box  Machines,"  "Saw  Dado  or  Grooving:  Heads." 
"Unis'ersal  Trimmers,"  "Post  Boring  Machines"  and  'Miicring 
Machines"  are  described  and  illuttraied  in  cataloKues  dis- 
tributed bjr  the  Fox  Machine  Company,  Grand  Rapids,  Mich., 
free  copies  of  which  will  sent  upon  application  to  any  o(  our 
reader? 

The  Protection  of  Machinery  from  Rust  and  Corrosion. 
— A  slushing  compound  made  by  Warren  Brothers'  Company, 
93  Federal  street,  Boston.  Mass.,  is  stated  to  lie  the  best  method 
tor  the  protection  of  machinery  from  rust  and  corrosion,  and 
the  nttfiufacttirers  state  that  when  protected  by  their  compound, 
machinery  may  be  immersed  in  salt  water  without  bad  effect. 
It  is  ^.lilted  that  lliis  comfioiiiicl  drie>  in  from  15  to  20  mimiles, 
and  then  mav  be  handled  without  danger  of  exposing  parts 
ilwihid.  Thn  oomponnd  it  aivlied  with  a  bnish,  and  is  said 
to  cover  akwt  1.200  square  feet  per  galkm.  It  may  be  easily 
and  quiddy  removed  with  waste  and  keriMeiie,  The  manufac- 
turer states  that  Warren's  slushinc  CDOipaand  is  not  a  paint, 
^reaie  or  laoauer,  but  a  scientiRcaTly  prepared  chemical  com- 
position, whicn  will  withstand  rain,  sunshine,  heat  and  frost 

Advantages  of  Amorphous  Graphite  as  a  Lubricant,  by 
II.  C.  Wmidruff.  ".\lth  j\igh  the  excellence  of  grapliiie  for  all 
sorts  of  hiSrif.itirm  niid  its  particular  adaptability  to  certain 
rliflicult  lubr-cation  is  a  matter  with  which  n»st  of  us  are 
familiar,  few.  perhaps,  are  cognizant  of  the  fact  that  there  are 
two  fortns  of  graphite — flake,  or  foliated,  and  amorphous,  or 
iiM-etnietural,  graphite^— and  that  though  chemically  the  same 
Uie  latter  is  cap.ibtr  of  finer  pnlverij.itinn.  and  with  careful 
tnaitment  may  be  reiliiced  to  an  irnprilii  ihly  'me  powder,  abso- 
lutely free  from  Rrit  or  .my  sort  of  h.irmful  impurity.  Flake 
grapliltf.  on  the  oilir:  iKitui,  tio  mntter  how  finely  pulverized, 
always  retains  its  original  mica-like  or  crystalline  structure  and, 
coroparing  cue  wtlh  tlw  cHiart  there  »  a  vast  difference  in 
iialnre,  tcitture,  action  and  effect.  In  the  first  place,  amorphous 
graphite  is  adhesive  in  the  highest  degree.  It  t^jr*  put.  and 
adhesiveness  is  one  of  the  first  requisite*  of  an  elneient  lubri- 
cant, in  that  to  cool  a  hot  bearing  it  is  absolutely  essential  th-nt 
the  lubricating  agent  'stay  put'  where  applied.  To  illustrate : 
Take  a  pinch  of  finely  pulverized  amorphous  graphite  and  rub 
tame  in  the  palm  of  the  hand,  on  paper  or  on  acme  other  con- 
venient surface  and  observe  its  action.  Note  that  the  more  one 
rubs  the  more  effective  the  lubricatiM,_for  this  form  of  graphite 
is  not  easily  removed  from  surfaces  in  frictional  contact  but 
maintains  const.^nt  and  effective  duty  right  at  the  point  of  con- 
tact. aniJ  is  at  il^  f  cs;  under  heavy  friction  il  pri  i  .ure.  in  that 
as  above  slated  it  is  adhesive  in  the  highest  dejjrco — 'slays  put' 
— and  there  is  absolutely  no  waste,  ay  every  particle  is  an  active 
lubricating  factor.  Then.  too.  as  an  impalpable  powder  it 
readitjranaqilidclx  penetrates  ,ind  distribttlev  itself  in  a  smooth, 
slippery,  even  coating  between  the  tighrest  hearings,  filling 
every  pore,  crevice  and  intcrslioe.  thcrrhy  evening  irregular 
beari!!!;  surfaces  and  reditcing  Iricf't'ti  lo  a  inininntni.  Let  us 
also  see  how.  mixed  with  tubricatitiR  oiU.  this  amorphous 
graphite  will  mitr:?!i7f  fiii-timi  ,\  m-i--nsiMpir  rxattiinalion  of 
perfectly  smooth  bearings — cylinder  surfaces  for  instance — will 
disclose  many  minnie  irregularitiei  which,  in  the  nature  of 
ihin^.  must  be  prodnctfve  of  more  or  leu  frTction.  Thb 
friction,  of  course,  means  wasted  energy — ener(t>'  that  instead 
of  being  tililijed  as  power  is  abwrbed  as  hwt — a  ronilirion  that 
more  often  th.m  rint  rr.i-ans  n"-.  overheated  bearing  with  the  con- 
sequent loss  of  time  rit'.'l  temper.  To  efTeetivfly  ovcrcojiie  this 
friction  and  utilize  this  otherwise  wasted  power,  a  lubric-ant 
liossessing  cooildarBiiia  trndy*  wgaired  that  ia,  a  anbitan- 
tial  lubricant  of  tndi  ■  natore  as  to  eliminate  ai  fir  as  poanMe 
these  microscopical  irregularities  and  provide  a  bearing  offer- 
ing minimum  resistance  to  the  surfaces  in  play.  Experience, 
which  is  man's  teacher,  has  not  only  demonstrated  time  and 
again  that  oil  in  itself  will  accomplish  this  only  to  a  certain 
extent,  but  it  has  also  taught  that  pure  soft,  finely  powdered 
'  '  md  jiidkiously  applied,  will  do  wmders.  so 


■npliile,  marlr  j 
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only  remains  to  mute  the  proper  application  of  the  right 
sort  of  graphite.  It  has,  therefore,  long  been  the  endeavor  of 
iiitell^ent  engineers  to  secure  a  ^aphited  oil.  that  is  to  say,  an 

oil  in  which  graphite  floats  or  is  held  in  suspension  without 
precipitation,  suffiiinilly  liini;  to  [lerf'irrii  i;=  duty,  for  it  is 
easy  to  see  the  great  advantage  to  be  derived  from  the  use  of 
an  oil  having  every  drop  impregnated  witii  solid  hAricating 
matter.  This  seemingly  simple  problem,  however.  Is  one  that 
has  until  lately  baffled  engineers  of  experience,  but  ii  has  now 
been  found  that  amorphous  graphite  when  reduced  to  an  im- 
palpably  fine  powder  will,  when  niixeil  with  oi!  in  the  pro- 
portion of  about  one  !c.;.spr<-inf';'  '.In  pint  of  dil,  remain  in 
perfect  suspension  long  eiiough  lo  feed  throuth  Uibriealor 
tubes  without  closing,  thus  causing  every  drop  of  oil  to  carry 
its  mite  of  graphite.  The  United  States  Graphite  Company, 
SaiiiaWi^Mich.,  prcpues  a  tadiricating  gnphilc  of  this  do- 
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COLEMAN'S  LIQUID  COPPER 

FOR  SHIPS*  AND  VACMTS'  BOTTOMS, 
applied  by  brush,  is  universally  used.    It  exposes 

to  tbe  aater  •  contact  sniftwe  of 

pure  copper. 
Its  merits  are: 

b(— L«wtr  cortttanaayeattMlhadet* 

c«atl*|. 

2nd — Non-foullaf  m  pars  shMt  copp<r. 

M— fUndets  huk  ef  weedsa  vsasati,  aid  pU«s,  warm  praaf. 

4ih**aM  hrt  ladiarilily  wKli  aceaslawi  tancMaf  n^ 

Sth — Avtrigti  liitrcaMd  speed. 

At  the  present  price  of  ingot  copper  it  retails 
for  $0.80  per  galioti.  Tlie  intulatlng  paint  lor 

steel  and  iron  vessels,  to  prevent  galvanic  action, 
retails  for  $3.50  per  gallon.  One  gallon  covers  an 
average  of  260  square  feet,  making  the  cost  for 
copper  coating  steel  and  iron  bulls,  exclusive  of 
labor  and  tliKking,  under  five  cents  per  square  foot 

Shipments  made  F.  O.  B.  Boston. 

Money  order,  draft  or  certified  check  must 
accompany  onfcr. 

6.  D.  COLEMAN,  Mfg.  Cheaist 

BOSTON,  MASS. 
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This  booklet  is  brimful  of  just  such  in- 
formation as  yoo  can  use  in  your  daily 
work.  Modern  methods  of  lubricating:  various  kinds 
of  machinery,  little  engine  room  "kinks,"  discovered 
by  resourceful  engineers — over  80  pages  in  all, \2  pages 
on  marine  lubrication. 

Wrt'fe  for  FREE  copy  No,  75-C 
JosepH  Dixon  Crucible  Co. 

Jeraer  City,  N.  J. 

Plastic  bronxe  is  the  subject  of  a  pamphlet  distributed  by  the 
Ajax  Metal  Company,  Philadelphia,  Pa.  This  pamphlet  states 
that  the  comp.my  was  led  to  experiment  in  the  endeavor  to 
produce  an  alloy  wiih  lower  tin  and  higher  lead  content,  and 
that  by  means  of  a  process  invented  and  patented  in  1900  it  has 
been  enabled  to  alloy  copper  and  lead  in  any  proportions  with 
or  without  tin.  The  company  has  adopted  a  formula  contain- 
ing JO  per  cent  lead  and  5  per  cent  tin  for  general  purposes. 
This  the  company  terms  "Ajax  Plastic  Bronie." 
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The  aerial  on  preamre  reducing  vaWes,  by  W.  H.  Wake- 
man,  is  still  ninninR  in  Graphite,  published  monthlyby  the 
Joseph  Dixon  Crucible  Company,  Jersey  City.  N.  J.  Thos«  of 
our  readers  mentioning  this  magazine  will  be  put  upon  the 
free  mailing  list  of  Grafhiu,  which  will  be  found  interesting 
to  all  engineers  and  others  interested  in  the  subject  of  lubrica- 
tion. 

"Speed  Wheels"  are  the  subject  of  a  3a-page  catalogue 
h.indsoniely  illustrated  in  several  colors,  issued  by  tne  Michigan 
Wheel  Company,  Grand  Rapids,  Mich.  This  is  the  company's 
new  tgo8  citalogue  just  off  the  press,  and  should  be  m  the 
hands  of  every  user  and  prospective  user  of  propellers.  "This 
is  the  most  complete  catalo^e  ever  issued  on  propeller  wheels, 
reverse  gears  and  accessories,  and  we  claim  to  be  the  largest 
manufacturers  of  these  specialties  in  the  world.  We  sell 
more  than  all  the  other  manufacturers  combined.  Marine 
gasoline  engines  are  not  reversible  the  same  as  a  steam  engine, 
so  it  h.ia  been  necessary  to  provide  some  suitable  mechanism 
to  control  the  boat,  either  going  ahead  full  speed,  stopping  or 
backing  up.  This  is  done  satisfactorily  by  either  a  reversible 
propeller  wheel  or  a  reverse  gear  and  solid  propeller  wheel. 
They  each  have  their  advantages  and  disadvantages,  so  it  is  a 
matter  of  choice  to  the  user  between  the  two.  A  reversible  pro- 
peller controls  the  boat  by  changing  the  pitch  of  the  blades 
from  full  pitch  ahead  (full  speed  ahead),  neutral  (standing 
still),  full  pitch  back  (reversing  or  backing  up).  The  blades 
can  be  readily  adjusted  to  suit  the  power  and  model  of  hull  for 
ipced.  They  are  light  in  weight  and  occupy  but  little  space. 
The  hub  is  small  and  reversing  mechanism  of  great  strength 
and  rigidity,  and  very  simple  in  construction.  The  two  and 
three-blade  reversible  wheels  are  designed  on  the  same  lin»s 
as  our  famous  Standard  speed  propeller  wheels,  and  have  the 
s.ime  form  and  pitch.  They  will  produce  the  same  speed.  The 
blades  are  in  the  center  of  the  hub,  perfectly  bnlanceil  and  easy 
to  operate.  They  are  giving  such  universal  satisfaction  that 
they  have  revolutionized  the  use  of  the  reversible  propeller 
wheels.  The  brass  sleeve  rotates  with  the  shaft,  and  is  moved 
longitudinally  by  the  reverse  le^'er.  This  sleeve  operates  the 
blades  and  fork.  The  w.itcr  is  kept  from  entering  the  boat  by 
an  outside  combination  stern  bearmg  and  stuffing  box,  also  by 
an  inside  stuffing  box.  Weeds,  sand,  etc.,  cannot  interfere  with 
the  reversing  of  these  wheels.  It  is  impossible,  by  striking  any 
obstruction  to  injure  the  hub  or  fork  so  that  either  will 
refuse  to  reverse.  The  reverse  lever  and  latch  are  made  of 
heavy  malleable  iron,  the  quadrant  and  fulcrum  of  cast  iron 
and  the  .stern  bearing,  outer  and  inner  stuffing  boxes,  thrust 
and  clamp  collars  are  of  bronze.  The  outer  tubing  or  sleeve 
IS  of  brass,  with  "itern  bearing  babbitted." 

"Co«'s  Improved  Combustion  and  Draft  System**  is  the 

title  of  a  booklet  distributed  by  CJeorge  H.  Thachcr  &  Com- 
pany, Albany,  N.  V.  1  his  device  consists  primarily  of  four 
main  parts.  "First,  the  balanced  draft  regulating  mechanism 
controls  the  stack  or  fire  damper  and  the  admission  of  steam 
through  the  superheater  to  the  jet  blower,  holding  the  boiler 
pressure  within  a  variation  of  3  pounds.  Second,  the  super- 
heater is  ItKated  according  to  the  setting  of  the  boiler  at  the 
point  where  the  full  force  of  the  hot  gases  of  combustion  strike 
It.  usually  directly  back  of  the  bridge  wall  in  the  return  fire- 
tube  type,  or  above  the  tubes  directly  in  front  of  the  first 
bafnc  plate  in  the  water-tube  type.  Steam  is  drawn  from  the 
main  line  and  superheated  until  it  becomes  practically  a  gas  as 
it  enters  the  blower,  thus  reducinf;  the  consumption  to  a  mini- 
mum and  preventing  the  p<issibility  of  injury  to  the  boiler. 
Third,  the  twin  tube  jet  blower  is  located  in  the  back  or  side 
wall  of  the  boiler,  and  is  connected  with  the  fire-box  by  suit- 
able air  ducts,  through  which  a  jet  of  highly  superheated  steam 
is  discharged,  forming  a  partial  vacuum  and  drawing  with  it 
a  quantity  of  air,  giving  the  desired  pressure  under  the  grate, 
thus  supplving  the  gases  necessary  for  combustion.  Ofl  ac- 
count of  the  efficiency  of  the  blower  less  than  3  per  cent  of 
steam  is  used,  and  in  conjunction  with  the  superheater  this 
consumption  may  be  materially  reduced,  making  it  the  most 
economical  forced  draft  s>-*tem  on  the  mnrkeL  Fourth,  the 
Coe  sectional  shaking  and  dumping  cut-off  grates  consist  of  the 
usual  bearing  and  supporting  bars,  which  carry  specially  de- 
signed rocking  frames.  The  design  of  the  patented  journals 
and  the  side  or,  be.iring  frame  into  which  they  fit,  does  away 
with  all  wedges'  or  blocks  for  holding  grates  in  position.  It  is 
stated  that  this  system  may  be  installed  in  any  type  of  boiler 
without  change  to  setting:  that  it  positively  prevents  formation 
of  clinkers  from  the  combustion  of  any  coal ;  that  it  reduces 
the  cost  of  reltning  furnaces  of  boilers  50  per  cent ;  that  it  works 
no  injury  whatever  to  boilers,  and  that  it  gives  increaied  rate 
of  combustion  which  does  not  depend  upon  the  height  of  the 
stock." 


Wim  wrilint  «r  tinrtiim,  pltut  imt*m  ImrBiaAmniAt.  lUaiaS  Bmiirswn. 
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"Valves  and  Pitttng^s  for  Ammonia"  i%  the  title  of  h  hind- 
somely  pniiti'ii  .irvl  il!\i'-.trAli-il  cloth-brjund  volume  of  124 
pAges  b»uc<l  by  Crane  Companv,  Chicago,  IIL  The  valves 
ani  fittHiM  iHiiatntc4  in  thb  caulogue.  with  the  wlc  cxotption 
of  milleiible  iron  screwed  fittings,  are  an  entirely  new  line, 
and  were  designed  to  meet  the  demands  of  the  most  approved 
engineering  practice  as  to  standards,  interchangcability  of  i>arts, 

Proportions,  thicknes*  of  metal,  etc.  Crirtc  vnlves  and  httmgs 
or  ammonia  are  suitable  for  workii:^  pressures  up  to  250 
pounds,  and  arc  subjected  to  an  «ir-under-water  test  of  300 
powids.  The  corapnir  !■»  Mittd  4iffcreM  tiiei  of  ammonia 
valve*  to  4,000  poundi  wMtout  brcakltttr- 

*na]m  Otaphhe"  is  the  title  of  a  booklet  published  by  the 
Joseph  Dixon  Crucible  Company,  Jersey  City,  N.  J.  "Dixon's 
Ticondero^  Flake  Graphite  makes  the  better  lubrication  pos- 
sible. It  IS  the  master  key  to  the  most  difKnilt  pirobleras  of 
lubrication  Graphite  occurs  naturally  in  !wn  forms,  the  crys- 
talline and  amurphnus.  but  ;hc  latter  t;-  iiiiiaily  closely  associ- 
ated with  grit  or  clay,  or  ollivr  itniturities,  and  is,  therefore, 
not  fit  for  lubricating  purposes.  The  crvstalline  form  is  the 
one  exclusively  used  for  this  pur}x>se.  and  the  foliated  or  thin- 
flake  form  as  the  Dixon  mines  in  Ticonderoga,  N.  Y., 
snppty  iti  ;ibuiKj;ince,  is  especially  valuable.  Dixon's  Ticon- 
dcroga  flake  graphite  is  a  pure,  foliated,  water-dressed  and  air- 
floated  American  graphite.  It  has  unrivalled  smoothness  and 
softness  and  endurance.  It  is  entire!)'  inert  and  not  affected  by 
heat,  cold,  acids  or  alkahcs,  .-md  .nlded  to  (i  K  or  grcisr-i  in- 
creases their  eflvcieacy  and  endurance  to  a  marvellous  degree. 
LnbricaitiiMtjBraphile  mimowia  the  comtition  of  the  ndibing  sur- 
bcct  hjr  nhnK  op  all  the  pores  and  mieroseopie  irreipttarities, 
providing  a  coating  or  thin  veneer  of  (jrent  endiirante  and  re- 
markable smoothness.  Graphite  iri.iy  be  fed  lity  i-r  mixed  willi 
water,  oih  nr  (jrcases  in  various  pri  portidnN  .icci.ird::iK  to  tfie 
circumst.m.  <■■.  iun!  requirements.  We  .ire  .I'.w.-iys  gljd  to  give 
advice  ."irid  aid  as  to  ways  of  fccdiiiR  >;rapli;;c  aiiil  U:r  ,ir;-.nuiit 
necessary  for  brs;  ro'ulls." 

A  Valuable  Book  on  Rivets, — "Scientific  Facts  and  Other 
Valuable  InfomatiM  Ahoot  Vklor  Boiler.  Stnctual  aad  Ship 
Rivets"  is  the  tide  of  a  hamdwfflcljr  printed  tod  iHittlrated 

catalogue  of  78  pages,  published  by  the  Champion  Riret  Ccmi- 
pany,  Cleveland.  Ohio.   This  cstatogne  contains  a  great  deal 

of  inform.-ttion  of  interest  to  users  of  rivets,  and  .1  free  copy 
wiM  be  sent  to  every  reader  who  will  nx-rvtuMi  th-,>i  iii;i>t-.)7ine 
Included  in  the  catalogue  arc  the  essays  on  "How  to  Heat  and 
Drive  Good  Steel  Rivets,"  which  were  awarded  the  prices 
tendered  by  the  Champion  Rivet  Company  at  the  annual  meet- 
ing of  the  International  Boiler  Makers'  Association,  held  in 
Clevel.md,  last  May.  There  is  also  a  report  on  physical  and 
mechanical  tests  made  of  Victor  Ste"l  Kivct?  Tf:c«e  tt«';<i  .ire 
all  practical,  and  the  originals  m  r.  be  seen  1:1  tiie  i,(1i,  e  nf 
the  company,  or  if  anyone  desires  to  repeat  ilie  t«*i«  lor  hrs  tiw  n 
satisfaction,  sample  rivets  will  be  sent  upon  application.  In  the 
back  of  the  catalogue  is  a  series  of  illustrations  .ihowing  some 
of  the  important  work  in  which  Champion  rivets  have  been 
nsed.  such  as  the  United  States  cruisers  Washington  and  Des 
Sf Dines,  fhr  Great  Northern  steamship  Minnesota,  the  Russian 
cruiser  I  ari,Ti:,  the  great  locomotive  No.  5^  made  by  the 
American  i-ncomotive  Company,  the  United  States  Custom 
House  in  New  V'ork  City,  various  wsier-tube  and  Scotch 
boilers,  dry-docks,  bridRcs.  offer  fnriMiTiss.  etc. 
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"High  Speed  Sensitive  Drilts"  are  the  subject  of  catalogue 
No.  JO,  issued  by  the  Kox  Machine  Company,  Grand  RsptdSi 
Mich,  "There  is  no  class  of  machii>ery  more  widely  used  than 
sensitive  or  high-speed  drills.  While  not  an  expensive  part  of 
a  m.tchine  tool  equipment  they  are  vital  ne*-erthe1ess  and  should 
be  carefully  chosen.  T!i<  ir  ii«e  should  be  much  more  universal 
than  it  is  Small  hf  !■  ^  iiinct  be  drilled  with  a  lai^e  ni.-arhine 
without  having  the  bicilctge  in  drills  a  serious  matter. 
W'lerever  two  or  more  different  siied  hole*  have  to  be  drilled 
m  the  »;ime  piece,  or  drilling  and  tapping  or  reaming  has  to  be 
done  in  the  same  piece  a  multiple  spindle  drill  should  be  used 
«)  that  all  the  work  cm  be  compleled  in  one  handling  of  the 
piece  and  one  setting  in  the  jig  will  be  stifl'icient.  .\  (Ie1ai;eil 
comparison  with  all  competing  maihmes  and  .a  careful  con- 

tidcraiion  of  both  quality  and  price  usually  leads  to  the  placing 
of  at  le.'ist  a  trial  order  for  Fox  driili.  We  ask  for  aothinf 

more." 
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YOU  LOOKING 
FOR  A  PRODUCER 
-OR  YOUR  ROAT? 

THE  MARINE 

GAS  PRODUCER  CO. 

941   Exchange  Building, 
BOSTON,  MASS. 

We  .re  pccpwed  lo  lurnUi  OAS  PMOUCERS  ol 
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"Asbesto*  Papers,"  "J-M  Asbestos  Lead  Joint  Runners," 
"Noark  Fu»c  Plugs"  and  "J-M  Insulated  Arc  Lamp  Hangers" 
are  the  titles  of  folders  recently  published  by  the  H.  W.  Johns- 
Manville  Manufacturing  Qsmpany,  lOO  William  street.  New 
York  City. 

Ei|;hty  Pafcs  on  Lubrication. — The  actual  experience  of 
practical  men  and  the  scientific  experiments  of  learned  authori- 
ties are  concentrated  in  Dixon's  latest  book,  "Graphite  as  a 
Lubricant,"  tenth  edition,  published  by  Joseph  Dixon  Crucible 
Company,  Jersey  City,  N.  J.  Every  one  interested  in  machin- 
ery will  find  lots  of  valuable  information  in  this  attractive 
voltime.  Sent  free  to  those  interested— write  for  copy  No. 
7S-C 

Light  milling  machines  are  described  and  illustrated  in 
catalogue  No.  29,  published  by  the  Fox  Madiine  Company, 
Grand  Rapids,  Mich.  The  company  states  that  its  attention 
was  called  to  the  fact  that  the  field  for  specializing  the  manu- 
facture of  light  milling  machines  was  unoccupied,  and  that  it 
was  very  apparent  no  one  had  nude  any  successful  eflfort  to 
meet  the  special  need  for  manufacturing  light  millers.  After 
investigating  the  field  for  machines  of  this  type  the  company 
went  (0  work  and  the  results  speak  for  themselves. 

"Pattern  Shop  Equipment"  is  the  title  of  a  handsomely 
illustrated  catalogue  of  04  pages,  published  by  the  Fox  Machine 
Company,  Grand  Rapids,  Mich.  Jlits  catalogue  includes  a  full 
line  of  tools  the  company  places  on  the  market.  espccLilly  for 
pattern  sliop  use.  Prices  tor  equipment  will  be  sent  upon  ap- 
plication. The  company  issues  separate  catalogues  of  its  ma- 
chine tools  and  woodworking  tools,  and  will  forward  these  or 
any  other  of  its  catalogues  upon  request  to  any  readers  men- 
tioning this  magazine. 

The  monthly  stock  list  issued  by  the  Bourne-Fuller  Com- 
pany, Qeveland,  Ohio,  shows  in  detail  the  line  of  iron  and 
steel  materials  the  company  has  in  its  warehouse  for  the  ac- 
commodation of  customers  whose  refjuiremcnts  cannot  await 
deliveries  from  the  milh.  Such  shipments,  however,  are  but  a 
part  of  this  company's  business.  Through  close  connections  it 
IS  prepared  to  ship  directly  from  the  mills  to  its  customers  all 
orders  or  contracts  in  the  way  of  merchant  iron  and  steel  and 
pig  iron  and  coke.  All  of  our  readers  who  will  mention  this 
magazine  will  be  placed  on  the  company's  free  mailing  list  to 
receive  the  stock  list  regularly. 


"Reliance"  water  columns  and  steam  traps  are  th'e  subject 
of  liteniture  distributed  by  the  Reliance  Gauge  Coliunn  Com- 
pany, Cleveland,  Ohio.  Regarding  the  company's  water  col- 
umns, the  statement  is  made  that  over  38,000  are  in  dally  use, 
that  they  have  been  on  the  market  for  years,  and  that  they  are 
in  use  in  every  State  and  Territory  of  the  United  States  and 
in  many  foreign  countries. 

"Alimdum,  its  Invention  and  Use,"  is  the  title  of  a  pam- 
phlet published  by  the  Norton  Company,  Worcester,  .Mass. 
This  pamphlet  traces  the  devctopment  of  grinding,  beginning 
with  the  old-fashioned  grinding  stone,  followed  by  the  emery 
wheel  up  to  the  Norton  Company's  new  product,  called  Alun- 
dum,  whidi  the  company  manufactures  in  an  electric  furnace 
plant  at  Niagara  Falls. 

Marine  engines,  centrifugal  circulating  pumps,  lumber  and 
freight  hoists,  marine  boilers  and  marine  electric  sets  and 
suriacc  conilcn^iing  .niparatu;  are  the  subject  of  the  1908  sup- 
plement to  catalogue  No.  17,  published  by  Marine  Iron  Works, 
Station  A.  Chicago,  111.  Those  of  our  readers  who  already 
have  catalogue  No.  17  will  certainly  wish  to  receive  this  sup- 
plement. Either  the  supplement,  the  main  catalogue,  or  both, 
will  be  sent  free  upon  request,  to  those  mentioning  Intioina- 
Tio.VAL  Marine  ENCiNErjiiNC. 


TRADE  PUBUCATIONS 

OREATiBRITAIN 


Sanitary  appliances  arc  the  subject  of  a  fully  illustrated 
catalogue  of  3b  pages,  published  by  George  Gennings,  Ltd., 
63-67  I^mbeth  Palace  Road,  London,  S.  E.  This  firm  makes 
a  specialty  of  sanitary  appliances  for  marine  use. 

Metallic  packings  are  described  in  a  70-page  illustrated 

pamphlet  puDlished  by  Lancaster  &  Tonge,  Ltd.,  Pendleton, 
Manchester.  This  catalogue  states  tliat  "The  Lancaster"  patent 
metallic  packings  have  been  supplied  to  the  British  and  many 
foreign  navies  and  to  the  principal  engineers  in  Great  Britain 
and  abroad.  Appeniled  in  book  form  will  be  found  the  ex- 
perience of  users.  The  packings  ihcy  refer  to  were  all  sup- 
plied on  approval  and  guaranteed,  and  the  company  still  ad- 
heres to  this  feature  of  its  business. 
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lUuitrationa  of  machinery  mAnofacturcd  by  W.  IL  AlJcn, 

Son  &  Company,  Ltd.,  Queen  Engineering  Works,  Bedford, 
are  shown  in  catalogue  No.  35  which  this  hnn  is  distributing. 
This  catalogue  consists  of  several  MCtiani,  giving  illustrations 
of  this  firm's  machinery.    Section  I  is  devoted  to  open  and 

enclosed  cuginti;  the  next  .section  to  surface  and  jet  condens- 
ing pistils;  ilii;  third  srctiiin  illustrates  c<'iitri tugal  and  turbine 
piunps,  and  tiie  last  section  forced  and  indiicetl  draft  fans. 

"Patent  Pilot  Packing"  ,s  the  mbject  of  fslders  distribated 

by  the  Bcidsni  Packing  &  Kubber  Q)mpany.  93  and  94  Grace- 
church  street,  L^jMuon,  K.  C.  "Pilot  ii  ukinj;  is  a  combination 
of  asbestos  and  white  ciKtal,  manufactured  on  scientific  prin- 
ciples which  ouurc  the  following  advantages :  1.  The  meul  in 
the  packing  i>  ooocentraled  on  the  aettial  wearing  surface  and 
forma  a  omtinatty  of  metal  on  the  rod.  a.  In  actual  use  the 
pressure  of  the  gland  forces  the  while  metal  on  to  the  rod 
and  a  series  of  white  metal  rings  (a!.bc-<ro» protected)  i«  formed 
in  tlic  s".utriii({  box.    J.   I  he  rods  are  kcjil  .is  >::'.r/nl!i  as  k'  'ss, 

and  cannot  possibly  be  scored.  4.  i  he  higln^st  tiinti-L-riitures  do 
not  affect  this  packing.  5.  It  is  perfectly  pli.ibic  .^ml  its  dura- 
bility is  very  great.  Pilot  Backing  is  specially  designed  to  stand 
the  highest  pressures,  aiM  it  kk  tise  la  »  nuinber  of  itesmerat 
etc..  working  at  230  poondi  and  upwardf.  Aoy  fixe  mpplicd  ki 
lengths  or  in  rings." 

Ptatona  and  piston  valves  are  described  and  illmlraled  in 

an  illustrated  pamphlet  published  by  Lancaster  &  Tongc.  Ltd., 
Pendletoti,  Manchester.  "Our  piston  packings  have  stood  the 
test  of  over  twenty-one  yean?'  txpcf icricc.  dnriiig  \\h)ch  time 
oyer  JO,0(Xl  have  been  sold-  They  scc-.;ri>  .a  stiani-i:>:i;:  [nvidii 
with  a  minimum  of  friction,  and  arc  very  ^implc  1:1  construc- 
tion, whilst  they  are  self-adjusting  a:id  itli.ib:?  i  vm  in  mi- 
skilled  hands.  They  are  used  by  m.iiiy  ui  tJic  principal  marine, 
■tstianuy  snd  traction  engine  builders,  many  spccity'iV  thctU 
exdiiaiveqr-  Three  firms  alone  have  had  over  6,000  tela,  rang, 
ing  up  tn  ttn  inches  diamct'r,  l  arge  numbers  have  also  been 
sii^ijjlK-.l  lor  marine  purposes,  .nid  tiiey  are  in  use  on  some  of 
the  iarscst  Imer-,,  ?he  Nnrih  Gurmaii  Lloyd  having  given  us 
many  rep  -at  orders  during  the  last  few  years.  We  still  con- 
tinue to  supply  new  customc^^  with  Lancaster  piston  rings  and 
springs  on  ap|iroval  for  three  month;'  trtt  trial,  and  we  guar- 
antee the  efficiency  of  these  piston  packings  at  all  pressures  and 


"Ship*'  Fittings"  and  "Ships'  Side  Lighta"  arc  the  titles 
of  illustrated  catalogues  published  bv  Carron  Company.  Stixl- 
iiigshire.  These  ciialogucs  and  others  issued  by  the  nott 
company  cmhiMe  almost  every  kind  of  ships'  fittings  and  fur* 
nishings,  and  should  be  in  the  hands  of  every  shipbuilder  and 
steamship  company,  and  a  frp?  cnpy  wt!!  hf  sent  to  all  of  our 
readers  ir.c:;-.ii;mnitj  I^r^x^",Mit^^:^l,  M.vkinl  Eni.ijjekrinc.  Re- 
garding C^ironi  Coiiipaiiy  s  (i^Uiit  ^luoii  ijgiits  and  other 
httin^s  the  statement  is  made  that  tlu-y  are  used  by  the  leading 
shipping  companies  throughout  the  world  and  that  they  have 
been  adapted  by  the  Admiralty. 

Piston  rings,  metallic  packing,  steam  drien,  tteain  traps, 
etc.,  are  described  and  illustrated  in  a  booklet  published  by 
Princeps  &  Company,  Sheffield.  Regarding  this  companVs 
i(iiriV)::'.nlion  metallic  packing  the  statement  is  made:  "This 
is  a  clier.p  form  of  a  floalirg  iint.illK'  ii-uking  designed  to  meet 
aity  class  of  engine;  it  is  designed  90  .is  to  er.ablc  you  10  use 
the  preicat  gland  and  neck  ring,  and  takes  t]K  place  «  grdinaiy 
asbestos,  fi  is  adjusted  by  screwing  up  llii:  inland  wiCh  tU 
fingers  only;  this  is  quite  sufficient  to  withstand  130  |i0Uld> 
boiler  pressure.  The  anti-friction  metal  rings  only  are  m  odH' 
tact  with  the  rod,  and  they  arc  free  to  move  in  any  «Jireelion 
iMih  the  rod  uithout  breaking  joint;  the  oxp.iiision  ot  tlic 
compo  gives  the  rrauired  prcs^^ure  to  the  packing  riiign  (o  keep 
them  in  contact  We  have  had  numerous  enquiries  for  a  cheap 
form  of  a  AontinR  metallic  packing  that  can  be  easily  applied, 
which  has  induced  Us  to  pot  this  packing  on  the  market." 

The  "Griffin"  impcovod  patent  system  of  low-tension  mag- 
iM  to  rli  ctric  ignitiun  is  described  in  a  pamphlet  p-.iblislied  by 
t)ic  (IritVin  I'.nginccring  Company.  Ltd.,  Bath.  '  W  hile  fully 
n-i  oKiii.'iii^  t:'.f  inherent  advaiiiaRf*  of  the  magneto  as  a  spaik- 
111^  HB'.nt,  the  (jr.llin  lingitiecriiig  Company,  Ltd.,  have  hitherto 
tin  view  of  the  serious  diificulties  above  described)  retrained 
from  fitting  theif  motors  with  this  4r<t^>  pending  their 
elimination.  For  some  time  past  we  nave  given  special  at- 
tention to  these  various  points,  and  carried  out  a  series  of 
experiments  with  a  view  to  improving  and  generally  simplify- 
ing the  entire  system,  with  the  gratifying  result  that  under  the 
i  n  iit  tion  of  three  distinct  ll;iilsh  and  foreign  patents,  we 
luvc  iiatisfactoriiy  overcome  ail  difficulties,  and  rendered  the 
entire  system  absolittely  aimpit  and  efficient,  at  aU  fpMdt  aad 
conioression*.  dthef  high  or  low,  and  equally  1 
single  or  mnlttM^linder  motors  of  mf  power.' 
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PRESENT-DAY  SHIPBUILDING 
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International  Marine  engineering 


Steam  steering  gear*  and  ash  hoistt  are  described  and 
illustrated  in  a  catalogue  issued  by  Carron  Company,  Stirling- 
shire. 

Engineering  specialties  of  many  kinds,  sach  as  portable 
dynamometers,  continuous  double  diagram  indicators,  patent 
pocket  pitchometers  and  speedmeters  are  the  subject  of  illiu- 
trated  circulars  published  by  Dobbie  Mclnnes,  Ltd.,  45  Both- 
well  street,  Glasgow. 

"Sanitary  Appliances  for  Ships"  is  the  title  of  a  very  fully 
illustrated  and  handsomely  printed  catalogue  of  138  pages, 
issued  by  Shanks  &  Company,  Ltd.,  81  New  Bond  street,  Lon- 
don, W.  This  is  the  most  complete  catalogue  in  its  line  that 
we  have  ever  seen,  and  it  should  be  in  the  hands  of  every  ship- 
builder, ship  owner  and  naval  architect  A  free  copy  will  be 
sent  to  every  reader  mentioning  International  Marine 
ENGINEEIUN& 

"Positive  Lubrication"  is  the  title  of  a  folder  published  by 
the  Combination  Metallic  Packing  Company,  Ltd.,  Gateshead- 
on-Tyne.  This  company's  sight  feed  automatic  oil  pump  is  a 
force  feed  lubricator,  the  oil  under  great  pressure  bcmg  forced 
through  small  tubes  to  the  spot  where  it  is  needed.  It  is  not 
a  ram  but  a  genuine  reciprocating  pump.  It  docs  not  require 
the  constant  attention  of  the  engineer  but  starts  and  stops  with 
the  engine.   Many  other  advantages  are  claimed  for  this  pump. 

Portable  electric  drilling  machines  are  described  in  an 
illustrated  catalogue  mailed  by  the  Light  Electric  Motor 
Company,  Ltd.,  Ilford,  Essex.  This  machine  is  designed  for 
engineers,  shipbuilders,  boiler  makers,  bridge  builders,  etc., 
and  also  may  be  connected  to  any  incandescent  lighting  circuit 
It  is  said  that  owing  to  the  special  construction  of  the  motor 
no  over-load  cut-out  is  necessary ;  that  is  to  say,  should  the 
drill  "stop  dead"  in  going  through  a  hole  no  inmicdiate  burning 
out  of  the  motor  can  take  place. 

A  catalogue  and  price  list  of  forgings,  drop  forgings  and 
stampings  is  issued  by  the  Central  Marine  Forge,  West  Hartle- 
pool This  company  makes  forgings  for  stem  frames,  rudder 
posts  and  frames,  keel  bars,  stem  bars,  iron  and  steel  shafting, 
connection  rods,  piston  rods  and  other  heavy  forgings  in  iron 
and  steel  to  17  tons  in  weight,  and  drop  forgings  in  iron,  steel, 
nickel  steel,  aluminum,  copper  and  Munti  metal  from  I  ounce 
to  I  cwt.  in  weight  Since  its  establishment  the  Central  Marine 
Forge  has  made  about  500  large  stem  frames. 


"The  Metallic  Packing  that  is  Used  in  Twenty  Navies, 

800  War  Vessels,  1/300  Passenger  and  Merchant  Vessels"  is  the 
title  of  a  folder  published  by  "Combination"  Metallic  Packing 
Company,  ilitlgate,  Gateshead. 

The  1907-8  calendar  issued  by  the  Armstrong  College,  New- 
castle-upon-Tyne, is  a  volume  of  400  pages.  This  college 
has  complete  courses  in  naval  architecture,  engineering,  elec- 
trical engineering,  mining,  metallurgy,  agriculture,  pure  science 
and  letters.  Full  particulars  may  be  obtained  from  F.  H. 
Pruen,  Esq.,  sccretarj-  of  the  college. 

"Lion"  packings  arc  the  subject  of  a  catalogue  published  by 
James  Walker  &  Company,  "Uon"  Works,  Garford  street. 
West  Indian  Dock  Road,  London,  E.  This  firm  makes  a  spe- 
cialty of  packing  for  steam  hammers,  "Poplar"  packings  tor 
low-pressure,  circulating  and  air  pump  valves,  and,  in  fact,  all 
kinds  of  packing. 


BUSINESS  NOTES 

AMERICA 

"A  Need  Brings  Forth  a  Remedy."— That  a  remedy  is 
necessary  when  making  up  a  pipe  joint  is  the  statement  made 
by  the  Edgecombe  Company,  Cuyahoga  Falls,  Ohio,  and  the 
remedy  it  offers  is  its  "Red  Cross"  pipe  joint  compound.  The 
company  states  that  "science  has  not  been  able  to  produce  a 
steel  which  will  not  wear,  and  it  is  evident  that  the  only  way 
to  solve  this  problem  is  to  use  some  material  which  will  hll  the 
spaces  when  making  up  the  joint  If  we  could  find  a  material 
as  lasting  as  the  pipe  itself  the  joint  would  be  as  perfect  as 
a  jointless  pipe.  In  the  past  we  have  depended  upon  red  and 
white  leads  to  accomplish  this  result,  but  neither  has  ever  done 
it  Both  are  poisons.  Both  are  chemical  compounds  and 
readily  decomposed  by  the  electric  current  and  neither  of  them 
has  the  body  requisite  to  insure  life — they  arc  simply  thick 
paints  that  dry  hard,  and  you  have  to  break  the  fitting  to  take 
down  a  joint  Modern  research  has  produced  a  material  which 
will  fill  all  these  spaces,  even  the  minute  ones,  and  with  a  ma- 
terial as  durable  as  the  iron  itself,  as  it  cannot  be  destroyed  or 
changed  in  form.  Red  Cross  Pipe  Joint  Cbmnound  is  war- 
ranted to  do  all  this.  It  is  sent  to  any  person  with  an  agree- 
ment that  if  it  does  not  fully  fill  the  bill  you  are  under  no 
obligations  to  pay  for  it,  or  if  you  did  pay  lor  it  your  money 
is  returned." 


I 


Particularly  adapted  for  G>urt  Houses,  Banking  Institutions,  Church  Aisles,  Hospitals, 
Libraries,  Business  Offices,  Restaurants,  Vestibules,  Elevators,  Kitchens, 
Laundries,  Pantries,  Bathrooms,  and  for  Steamships  and 
floating  properly  generally. 

NEW  YORn  BELTING  AND  PACHING  CO. 

91  and  93  CHambera  Stre«t.  NEW  YORK 


CHICAGO,  ILL.,  ISO  Lak*  8tr»*t 
•  T.  LOUIS,  MO.,  2te-?20  Chattnut  Str*« 
PHILADtLPHIA,  PA., 118-130  North  Bth  Straat 

SAN  FRANCISCO,  CAL..  East  11th  Straat  and  3ri  Avanaa.  Oakland 
■OBTON.  232  Bummar  Straat 
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BALTIMORE,  MO.   114  W.  Baltlmara  Btraat 
BUFFALO,  N.  v..   800  Prudantlal  Bulldhts 
PITTSBURGH,  PA.,  013-018  Llbarty  A«anya 
SPOKANE,  WASH.,  183  S.  Llnosln  Straat 
LONDON,  E.  C,  ENGLAND.  88  Halkarn  Vladwat 
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The  MacKinnon  Boileb  &  Machixe  0>mpany,  Bay  City, 
Mich.,  is  instalhng  addition^il  machinery  in  its  boiler  works, 
consisting  of  a  Kliiig  rotary  shears,  capacity  ^^  inch  plate; 
Lennox  bevel  shears,  cap,icity  >4-inch  plate;  Whiting  minch. 
48-inch  throat,  with  structural  jaw,  and  a  high-speed  cold 
saw  with  a  capacity  of  cutting  a  is-inch  4J-pound  beam  in  28 
seconds. 

The  PutBcitTuy  Injecto*  Coxpahv,  Detroit,  Mich.,  was 
organized  in  1886.  '"The  president  of  the  company,  Mr.  S.  Olin 
Johnson,  was  at  that  time  the  general  manager  of  the  Detroit 
knittmg  &  Corset  Works.  The  inventor  of  the  original  Pen- 
berthy  injector  was  one  William  Penberthy,  of  Leadville.  Col., 
who  on  his  way  E^ist  stopped  at  the  exposition  at  Chicago,  held 
during  that  year,  where  he  saw  an  exhibit  of  an  automatic  re- 
starting injector,  which  so  interested  him  that  he  devised  what 
he  thought  to  be  an  improvenient.  This  injector  was  brought 
to  the  attention  of  Mr.  Johnson,  a  test  was  made,  which  proved 
fairly  satisfactory  and  a  patent  was  applied  for  and  granted. 
Mr.  Johnson  set'  .iside  in  the  building  of  the  corset  works  a 
room  about  20  by  30.  and  installed  therein  a  tool  lathe  and  two 
brass  lathes  and  began  the  manufacture  of  (he  injector  which 
was  at  the  time  of  the  organization  of  the  company  called 
Penberthy.  It  is  a  matter  of  history  unknown  to  the  general 
public  that  the  injector,  so  called,  and  invented  by  Mr.  Pen- 
berthy was  an  absolute  failure.  There  were  170  of  these  in- 
jectors made,  and  within  sixty  days  after  they  were  sent  out 
they  were  recalled  and  melted  up.  In  the  meantime  the  com- 
pany had  improved  on  the  original  injector,  manufacturing 
4,000,  which  proved  very  satisfactory.  Experiments  developed 
another  .still  better  machine,  of  which  some  13.000  were  made 
and  sold.  At  about  this  time  the  superintendent  of  the  com- 
pany, Mr.  Thomas  J.  Sweeney,  invented  the  injector  that  has 
since  then  been  sold  by  the  Penberthy  Injector  Company 
throughout  the  world,  no  changes  having  been  made  after  the 
first  16.000  were  manufactured.  The  business  of  this  company 
extends  all  over  the  world.  There  is  no  country  of  any  im- 
portance on  the  globe  to  which  Penberthy  injectors  have  not 
been  sent"  In  addition  to  injectors,  the  company  manufactures 
a  large  line  of  boiler  and  engine  room  appliances,  such  as  lub- 
ricators, oil  and  grease  cups,  water  gages,  gage  cocks,  etc.,  all 
fully  illustrated  and  described  in  a  70-pagc  cat.nloguc  which  will 
be  sent  free  to  readers  mentioning  this  m.igazine. 


MoBTiiA«Y  Vaults  akd  Axii-MAmNt  Burial  A&subancs.— 
In  spite  of  the  great  increase  in  the  size  and  magnificence  of 
ocean-going  passenger  steamers  during  recent  years,  there  i« 
one  feature  which  has  not  kept  pace  with  the  advance  of  im- 
provements in  the  service  in  general.  We  mean  facilities  for 
taking  care  of  the  bodies  of  passengers  who  die  at  sea.  The 
present  mode  of  disposing  of  the  bodies  of  passengers  wljo  die 
on  board  ship  is  either  to  drop  them  overboard,  or  in  some 
unsatisfactory  or  make-shift  manner  to  preserve  and  land 
them:  in  the  latter  case  with  much  trouble  to  the  steamship 
company  and  at  great  expense  to  the  family  of  the  deceased. 
To  remedy  this  state  of  affairs.  Mr.  Walter  S.  Upshur,  New- 
port Kews.  Va..  has  invented  and  patented  a  mortuary  vault 
and  cofTin,  and  has  copyrighted  a  form  of  anti-marine  burial 
assurance  to  be  issued  to  passengers  on  steamers  installing  the 
mortuary  vaults  and  coffms.  In  the  qontract.  the  steamship 
company  using  Mr.  Upshur's  mortuary  vaults  will,  in  the  event 
of  the  passenK<'r  "dying  aboard  said  steamship  during  said 
vovage,  preserve  his  body  aboard  said  steamship  until  arrival  at 

the  porl  of   ,  where  il  will  be  embalmed,  placed  in  a 

hermetically  sealed  metallic  casket  and  disposed  in  the  receiv- 
ing vault  for  a  period  of  ten  days,  or  such  less  time  as  may  be 
necessary  for  the  steamship  company  to  communi- 
cate with"  the  relatives  of  the  deceased,  and  to  ascertain  what 
disposition  they  wish  to  be  made  of  the  body.  The  steamship 
company  also  agrees  at  the  expiration  of  the  ten  days  either  to 
inter  the  body  in  an  appropriate  manner  free  of  additional  cost 
at  the  port  of  arrival,  or,  at  the  request  of  the  relatives  of  the 
deceased,  to  return  it  to  the  port  from  which  the  dead  pas- 
senger embarked.  The  suggested  cost  of  this  assurance  is 
$5.00.  The  vaults  will  be  constructed  of  mild  ship  steel,  com- 
mercial shapes  being  used.  The  refrigerating  coils  are  to  be 
made  of  wrought  iron  galvanized  pipe,  .secured  in  racks  on  the 
inside  of  the  frame,  and  the  vaults  will,  of  course,  be  air-tight 
and  furnished  with  a  suitable  thermometer.  The  caskets  will 
be  7  feet  long,  lined  with  zinc  and  made  water-tight.  The 
public  has  been  made  familiar  through  the  newspapers  during 
the  past  few  monlfis  with  several  very  distressing  cases  of 
burial  at  sea.  so  that  this  invention  of  Mr.  Upshur's  is  likely  to 
attract  the  favorable  attention  of  steamship  companies  as  well 
as  passengers.  Attention  is  called  to  his  two-page  advertise- 
ment in  this  issue  of  Intfus.stional  Mabine  KNciKEniiNr., 


AJAX  MANGANESE  BRONZE 

The  Fad  that  a  contract  for  600,COO  lbs.  of  Ajax  Manganese  Bronze  has  been 
placed  with  our  Company  by  the  United  States  Government  being  the  largest 
single  contract  ever  placed  is  no  doubt  sufficient  recommendation  as  to  its 
quality,     It  is  guaranteed  to  exceed  United  States  Government  specifications. 

The  best  Bronze  for  Propeller  Wheels  and  Castinxs  required  lo  resist  great  strains.  Resists  Corrosion. 


THE  AJAX  METAL  COMPANY, 


PHILADELPHIA,  PA. 


BIRMINGHAM,  ALA. 


fir 


•X.  &  E 


aa,  8t.  Swithln's  Lan«,  London,  K.C.,  and  Dartfor<d  liK»nwof>k«,  Kant,  Kngland, 


CARBONIC   ANHYDRIDE  (CO9) 


REFRIGERATING  MACHINERY 


  REPEAT 

UNION  OABTLH  MAIL  ■.  Co.  S3 
HAMBUna  AMKRIOAN  LINK  SS 
■  LDER  OKMPaTKR  Ji  Oo.  4« 
ROVAL  MAIL  B.  P.  Oo.  40 


INSTALLATIONS     SUPPLIED  TO 


P.   A  O.   STCAM   NAV.  Co. 
WHITK   KTAR  LINK 
CHAROEURS  RKUNiS 
TVSKR  LINK 

•10  ,  ato. 


IS 


HOULOER   LINE,   Ltd.  IS 

NIPPON   VUSKN    KAISHA  IS 

ELOERS   A   FVFPKS,   Ltd.  IS 

CANADIAN  PACIFIC  Ry.  IS 
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THE  PHOSPHOR- 
-BRONZE  GO.  LTD. 


Sot*  Makers  of  the  Mtowl«K  ALUirSt 

PIIOSniOR  BININZE. 

"Cog  wheel  Brand"   and  "Vulcan 
logon.  Casiiafi,  tUtm,  Strip,  Bts»,  Me. 

PMSNN  TIN  MB  nmm  tmau 

"  Ceg  WhMl  Bnnd."   The  be« 


WHITE  ANTI-FRlCTlON  METALS: 

PLMTIC  WNin  METAL 

The  best  fiUiagttidliaiafllMallaaMiaHiai. 
BABBITTS  METAL 

"Vulcan  Brand."   Nine  Giwta. 

"niMMN"  WRITE  LININ6  METAL 

Fnlly  equal  to  Beat  Wliila  Bnia  No.  i,  lor 

linir.);  M.ir:ne  EnKiae  Beutegi>  Ao. 

"WHITE  ANT"  METAL,  NO.  1. 

Ch<^ap«r  than  any  Babfaltf*,  nd  «qm]  «D  feM 

Mattniilia  Metal. 

87,  SUMNER  STREET.  SOUTHWARK, 


RUAKbiNG  Han.na  Kivmks,  made  in  .my  style,  any  size  and 
any  preuure,  for  all  riveting  purposes,  the  Hanna  EngineeriiiK 
Company,  820  Elston  avenue.  Chicago.  111.,  makes  the  folIowitiK 
draw:  "Hanna  riveters  drive  absolutely  tight  rivets  with 
vnry  ttroke,  because  maximum  pressure  is  reached  at  one-half 
piston  travel  and  uniformly  maintained  throus'iout  Kilancc  of 
Stroke.  No  adjustment  necessary  for  ordinary  viiriatinns.  You 
cannot  obtain  tij{ht  rivet*  without  a  known  pressure;  we  give 
it  to  yiiu.  Obviate  entirely  t'r.i-  iKACssity  of  cutting  out  and  re- 
driving  loose  rivets.  Reduce  the  cost  of  pn-  "matic  hammer 
riveting  fully  one-half.  A  nnctical  solMiliKe  for  the  hydraulic 
outfit  at  materially  reduced  iniHal  ooat  Price  within  the  reach 
of  the  smallest  boiler  or  structnnl  thop.  Hydniulic  rrsiills 
gmrantec'd,  lUu-  to  the  Haima  matiOa;  k  is  distinct.  Don't 
confuse  it  with  .any  other.  Tliere  is  nolhins  else  like  it. 
Every  riveter  carries  with  it  the  guarantee  of  Haiuia  results 
Any  rivctei  i:5<r  ciu  Icll  you  wliat  iha:  mLMin     In  :i:-kint;  for 


AjAX  Bull  Babbitt  is  the  name  the  Ajax  Metal  Company, 
Philadelphia,  Fa.,  has  given  to  a  special  brand  of  babbitt  metal 
made  exclusively  by  that  company,  and  is  always  poured  into 
mgots  having  on  their  upper  bees  the  impression  of  a  bull's 
head.  "This  metal  was  Jesjgnfid  for  general  purposes  and 
answers  in  ninety-nine  caacs  out  of  a  btindred  where  genuine 
babbitt  is  being  used.  It  is  a  ballMtt  costing  only  about  half  as 
much  as  genuine,  and  in  most  cases  will  do  better  work.  It 
can  be  used  for  all  bearings  except  tliose  carrying  an  ex 
tremely  heavy  load,  and  will  run  cool  at  anjr  speed.  We  arc 
selling  tons  of  this  metal  every  aontlfc  and  It  It  gniilf  CBlhv 
satisfaction  wherever  used." 

CbMCaonMo  LiFniio  MAOirKny— With  the  exception  of 
articles  which  have  appeared  bom  time  to  time  m  a  few 
technical  puUicatioas,  T«y  little  has  beta  piiated  on  the  sub- 
ject of  lifting  magnets.  Thoae  inlereated  in  these  1abor>8aving 
ilevices  will  therefore  welcome  a  32-page  pamphlet  just  issued 
by  the  Cu'.lcr-Hanimcr  Clutch  C'onipaiiy,  Milwaiikci-,  Wis.,  in 
which  the  subject  is  fully  treated.  The  booklet  in  question 
contains  a  number  of  full-page  illustrations,  showing  lifting 
magnets  handling  pig  iron,  steel  stampings,  castings,  scrap 
and  other  material,  tofcther  with  diagrams,  data  on  current 
consumption,  information  on  lifting  capacity  of  magnets,  etc 
A  new  cable  take-up  device  is  also  pictured  and  described,  and 
reference  is  made  to  1  C  .;t>r  Hammer  system  of  control,  by 
which  the  strong  ir.t!  irti.  ■  reaction,  or  "kick,"  which  occurs 
when  the  circuit  Is  si)H;inily  npcncd  on  a  ttuKin-t  coil,  is  auto- 
matically shunted  to  a  du^charge  resistance,  thus  protecting 
the  angnet  iamdation  by  dissMating  the  cncsgy  of  toe  indnced 
vohage  oulaide  of  the  eoil  itaen. 


A  PUSllATXC  WATia  CAGE  for  marine,  stationary  and  I  

tive  boilers  has  been  pUced  on  the  market  by  the  Ashcfofk 

Manufacturing  Company.  85  Liberty  street,  New  York  City. 
This  gage  has  been  dcJigneiJ  to  meet  the  lic.T.atid  lor  a  gage 
which  would  overcome  the  disadvantages  o(  the  ordinary  gage 
glass  and  other  gages  of  this  type.  The  construction  and  points 
of  superiority  are  stated  by  the  manufacturer  to  be  as  f<^ 
loom:  The  glass  and  its  casing  are  so  designed  that  the 
water  diows  black  and  the  steam  space  takes 'on  a  silvery  ap- 

Fearance,  which  makes  it  impossible  to  mistake  the  water  level 
n  the  ordin,ary  water-gage  glass  it  is  often  iin;>n , -ilile  to  see  at 
all  the  water  level,  especially  if  the  boiler  has  a  tendency  to  foam 
The  glass  in  the  Ashcroft  prismatic  water  gage  is  a  flat  glass 
of  peculiar  design,  quality  and  temper,  and  will  not  break  even 
under  the  highest  pressures  and  sodden  changes  of  tcotpanture. 
The  frequent  breakage  of  glasses  in  the  locomotive  can  or  tfx 
boiler  room  of  a  stationary  plant  results,  in  many  cases,  in 
injury  to  men  there;  also  in  cimsi<lerablf  rx;>ense  in  renewals. 
The  opening  in  the  front  of  casing  is  shaped  to  give  the  maxi- 
mum angle  of  vision.  The  frame  in  which  the  glass  is  mounted 
consists  of  a  front  and  back  casting,  each  with  a  scat  accurately 
machined  to  a  true  surface  for  Dock  gasket  and  front  pad, 
which  are  interposed  between  the  finished  surfaces  and  gUss. 
This  insures  tight  joints — very  important  features.  The  back 
and  front  castings  are  clarified  together  by  a  liberal  number  of 
cap  screws  to  give  a  well  distributed  pressure  on  the  packings 
anil  kI'iss  an  essential  point  to  insure  a  liKht  k-'H'^  Hoth  the 
back  and  front  castings  are  of  unusually  stiff  section  and  the 
back  is  heavily  ribbed  to  insure  its  remaming  straight  and  true 
under  all  conditions.  The  metal  nsed  in  these  castings  is  the 
highest  grade  steam  bronze  mixture  throughout,  and  tne  quan- 
tity and  distribution  of  the  metal  is  such  that  they  are  pnmf 
:ii;:i:nst  >:tiai:;  and  distortion  under  all  conditions.  This  is 
l  ii  h  iMy  ilif  n-.ost  distinctive  feature  of  the  Ashcroft  gage." 


ROBERT  BELDAM  S  A.I.  '1  A  Ctf^  A  P'  PACKING 


1.  "USCAR"  Packings  for  H  P  ,  I. P., 
and  Low  Pressurea  are  an  absulute 
Preventative  of  "Scored  Rods." 

ECONOMICAt  AND 

EFPICIENT. 

Estimatei  given  for  every 
description  of  Boiler  Coverings 

If  you  are  dissatisfied  with  the 
Packings  yoM  are  now  using,  write 
to  the  undermentioned  address  for 


M«NUF»CTURrR  OT 

ASBESTOS  &  RUBBER  GOODS 

OF   EVCRV  DCtCNIPTION. 

CIRCULATINQ  AND  BALLAST  PUMP  VALVES 

A  ePCCIALITV. 


-r,.itr  I--,  rt  to  the  Admlr.lty,  Bl.o  the  Bnlt.h,  Colonial, 
rc'lfi"  Government.. 
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EusHA  Webi  &  Son  Companv,  ship  chandlers  and  engi- 
neers' supplies  manufacturers,  have  removed  to  136  South 
Kront  street,  Philadelphia.  Pa. 

Mk.  WiujAM  S.  Lov£,  who  for  the  past  eight  years  man- 
aged the  business  of  the  Wheeler  Condenser  &  Enuineering 
Company  in  the  Central  West,  and  who  has  been  in  New  York 
for  the  last  year  as  general  sales  manager,  will  resume  charge 
of  the  Chicago  othce  of  the  company  at  11J7-8  Monadnock 
building  on  Jan.  1,  190&  Mr.  Love's  large  circle  of  friends  and 
acquaintances  vrill  be  pleased  to  again  receive  his  direct  per- 
sonal attention  in  this  large  and  important  territory. 

Makine  Underwritess  and  Submarine  Signals. — It  is  of 
the  highest  importance  to  marine  underwriters  to  know  what 
ships  are  receiving  submarine  signals,  so  that  they  can  justly 
estimate  the  risk  on  a  vessel  and  cargo.  For  this  reason  the 
American  Bureau  of  Shipping  will  note  the  fact  of  such  equip- 
ment in  the  190B  edition  of  the  Huord  of  AmfmaH  aid 
Foreign  Shtfping.  In  cunnecliun  with  the  name  of  each  vessel 
having  the  submarine  signal  apparatus  the  abbreviation  "Sub. 
Sig."  will  be  printed.  Also  the  Bureau  will  keep  on  tile  full 
inioraiation  in  regard  to  additional  vessels  and  stations 
equipped,  so  that  underwriters  and  others  can  always  keep 
themselves  informed  as  to  the  advances  in  safety  of  navigation 
made  by  the  extension  of  submarine  signals. 

The  Ryekson  stavbolt  chuck,  made  by  Jos.  T.  Ryerson  & 
Son,  Chicago,  111.,  is  designed  for  the  rapid  insertion  of  slay- 
bolts  either  by  means  of  an  air  drill  or  other  available  power. 
"Its  use  does  away  with  the  necessity  of  squaring  the  ends  01 
the  bolts,  which  is  the  usual  practice  at  the  present  time,  while 
its  arrangement  is  such  that  11  is  always  available  for  any  size 
stay-bolt,  without  adjustment.  The  gripping  device  is  abso- 
lutely positive  in  its  action,  thus  precluding  any  possibility  of 
the  bult  slipping  while  it  is  being  screwed  into  the  sheet.  Vvhen 
a  stay-bolt  has  been  inserted  in  the  sheet  it  can  be  instantly 
released  from  the  chuck  by  simply  turning  it  in  the  opposite 
direction.  The  chucks  are  fitted  with  Mor»e  taper  shanks  for 
standard  sizes  of  air  drills  and  are  so  simple  in  construction 
that  it  is  almost  impossible  for  them  to  get  out  of  order.  The 
diuck  consists  of  two  parallel  circular  plates  secured  together 
by  means  of  bolts,  the  middle  portions  of  which  are  larger  than 
the  ends,  so  as  to  form  shoulders  for  the  plates  to  rest  upon. 
These  bolts  also  «:rve  as  pivots  for  the  grippers.  Eeach  arip- 
per  consists  of  a  segmental  gear  extended  at  one  end  to  form 
a  cam,  and  provided  with  a  curved  serrated  face  to  ^ip  the 
stay-bolt  which  is  inserted  through  the  hole  in  the  middle  of 
the  chuck.  The  gears  intermesh  with  teeth  mounted  between 
the  two  plates.  The  teeth  arc  arranged  so  that  they  will  swing 
like  a  pivot  when  the  shank  is  turned.  From  this  it  will  be 
readily  seen  that  when  the  power  is  applied  to  turn  the  chuck, 
the  teeth  will  grip  tighter,  and  as  the  resistance  increases  the 
grip  will  increase  in  proportion  to  it  This,  as  has  been  slated 
above,  makes  it  absolutely  impossible  for  the  bolt  to  turn  in  the 
chuck  when  in  use.  The  Ryerson  chuck  is  made  of  the  best 
material  throughout,  and  each  is  thoroughly  tested  before 
leaving  the  shop.  Prices  and  full  particulars  will  be  furnished 
on  request" 

Benjamin  Wireless  0.ustu  Patent  Sustained. — Friday, 
November  15,  1907,  the  Circuit  Court  of  Appeals  for  the 
Second  Circuit  (Judges  Lacombe,  Coxe  and  Ward),  ren- 
dered a  decision  sustaining  claims  five  and  seven  of  the 
Benjamin  Wireless  Cluster  patent  No.  721  77^^  dated  March 
3,  190.^  The  suit  was  that  of  the  Benjamin  Electric  Manu- 
lactunng  Company  against  the  Dale  Company  and  John 
H.  Dale,  and  involved  the  Dale  multiple  wireless  cluster, 
which  was  first  placed  upon  the  market  by  the  Dale  Com- 
oany  in  the  spring  of  1904.  The  case  originally  came  be- 
fore Judge  Holt,  of  the  Circuit  Court,  and  he  sustained 
the  validity  of  the  Benjamin  patent,  but  he  held  that  the 
Dale  cluster  did  not  infringe.  The  Court  of  Appeals,  while 
confirming  Judge  Holt  as  to  his  finding  of  valiJity,  reverses 
the  lower  court  on  the  question  of  infringement  and  finds  that 
the  Benjamin  patent  as  to  cbims  five  and  seven  is  infringed 
by  the  Dale  wireless  cluster.  A  second  suit  brought  by  the 
Benjamin  Electric  Manufacturing  Company  against  the  Dale 
Company  and  John  H.  Dale  concerns  the  .series  wireless 
cluster  marketed  by  the  Dale  Company.  An  order  has  hereto- 
fore been  entered  in  this  second  suit  providing  for  an  injunc- 
tion and  accounting  as  to  the  Dale  series  cluster  in  case  the 
court  entered  an  injunction  and  an  accounting  as  to  the  multi- 
ple cluster  involved  in  the  first  suit.  The  litigation  has  been 
closely  contested  by  both  sides,  and  has  occupied  the  attention 
of  the  courts  during  the  past  three  years.  Complainant  was 
represented  by  the  firm  of  Jones,  Ad<lington  &  Ames  (William 
H.  Kenyon  and  W.  Qyde  Jones  of  counsel),  and  the  defend- 
ants by  Roscnbaum  &  Stockbridge.  The  company's  line  of 
wireless  clusters  tints  sustained  by  the  courts  of  last  resort  is 
extensively  used  in  marine  lighting,  and  said  to  be  admirably 
adapted  for  this  purpose. 


The  Powell  Pilot  Brass  Mounted  or  All 
Iron  Gate  Valve 

A  Double  DUk  Iroa  body  Gate  Valve 
for  medium  pressures.  The 
body  is  strong  and  compart 
with  heavy  lugs  cvTying 
stud  bolts  E.  The  stud 
holes  in  lugs  of  bonnet  cap 
A,  liring  accurately  drilled 
totcmpUte.penniU  thrvalve 
to  be  asMmblrd  any  old  way. 
No  matter  how  you  handle 
it  after  taking  apart,  it 
always  fitSw 

The  Double  Bran  Dbks, 
made  adjustable  by  ball  and 
XK  krt  hack,  are  hung  in  re- 
crws  to  the  collar  on  the 
lower  end  of  the  stem.  Stem 
is  cut  to  a  true  Acme  thread, 
the  best  for  wear. 

The  PoweU  Pilot  Gate 
Valve  is  also  made  ALL 
IRON.  For  the  control  of 
ryanidr  sulutions,  adds,am' 
monia  and  other  fluids  that 
attack  brass,  it  has  no  equal. 

Send  for  special  circuUr. 

If  YOli'R  lobber  iIck*  ooi  tuve  them 
In  Hocli— ssk  ut  who  doc*. 

The  Wm.  Powell  Company 


BnrtaB,'3]9  iS  C*u>mr  Si. 


Cincinnati,  Ohio 


Pkite'Wr^iia,  SKAr^hSl. 
PMobivt.  41»  FakaD  Bldf. 


Navigation 


Jo  cfaarsc  of  W.  J. 
WILSON.  Rndn- 
atr  of  L'.  8.  Na\-*1 
Acwtemy.  Amupo- 
lu,  Md. 


Engineering 

la  chart*  oi  J.  O. 
KREER  (N.  A  and 
M.  E.),  Gniduatr  ol 
Hoy%i  School  NaMil 
Arcfa,  Scrlia.  Cwt*- 
■naoy. 

LCAKN  RIGHT  WHILK  YOVRK  AT  IT 

A  full  and  m  mtjctt  cnant  nf  mttnu  tioD  in  Lak»  and  '  irran  Vavifatloo 
and  Marine  aod  #latirinarv  }-;niiinr«f:n(  .Mw  iprvSa!  branches  taught 
thrrm  (1r«ring  to  Qualify  tbcm^Ivw  for  better  onaitiuna  m  th«  Marinr  Ser. 
vie*.  Students  Uii^ht  by  a^rrrapondrncr.  studrnu  nay  begin  at  any 
tune  l>lplnnus  will  he  itMied  to  all  gnduatea  pajMf  aaUafaclorr 
final  examination*.    Send  for  v  ircutar, 

CHICAGO  NAUTICAL  SCHOOL.  I2tk  Year 
.Maaonic  Temple  Cklcafo,  ID. 

W.  J.  WILSOS.  Primif»l  (Ut,  UrnUmmt.  V.  S.  H.) 


Pat.  Univ.  Shear 

For  Cutting  Plates 
Bars  and  Angles 

ol  Evan  or  Unovan  Lag* 

Made  in  6  mrrm  to  cut  tnm  3'  to  0'  analca. 
Cutting  iilatn  any  Irncth  'mm  i*  to  |'. 
Trimming  plalea  ap  to  i'  and  bar*  equal 
tbcae  capacitiea. 


WrIK  for  ClRiilan 


A.  F.  BARTLETT  &  CO. 

SACINAW,  MICH. 

Alan  BulldcT  ol 
NEW  ELLIPTICAL  BORING  MACHINE 
Moat  UmIuI  Tool  for  Bolltr  Stia«i 


If  Am  miim4  to  aivtrtimrt,  piMM 
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SENT  ON  APPROVAL 

FOR  THIRTY  DAYS'  TRIAL 

Guaranteed  to  make  your  pipe 
joints  tight  when  steam  ia  turned 
on,  and  to  keep  them  tight. 

U»i  Crm  Pipe  Joint  Compound  is 

for  screwed  joint  \V(irk,  atid  service 
with  steam,  water,  gas,  and  air, 
it  is  over  50%  solid  mineral  matter, 
which  it  not  affected  by  super- 
heated steam,  acids,  alkali,  or  even 
a  red  heat — the  compound  is  so 
fine  that  it  will  fill  the  most  minute 
crevices  In  the  joint,  and  is  the 
only  materia]  which  has  given  good 
results  with  Superheated  Steam. 

We  can  ider  yaa  to  parties  who  RKPEAT 
tbdr  wkn  and  pay  tlM  express  charges  00 
a  70c  caa>-to  jobben  wfaoinite  otber  jobben 
600  mtks  away,  and  uA  tban  if  flieaturyaome 

user  has  told  them  holds  true  in  their  trade, 
and  as  a  result  of  the  reply  become  our  cus- 
toiietsj— and  to  others,  who  order  it  and  have 
k  dripiicd  to  tbem.  over  4,000  miles  am/, 
aOtr  Oui  UK  the  other  kindi  tbejr  could 
readily  obtain. 

We  make  this  Dark  Coknd  for  steam, 
water  and  iron  pipe  woric;  and  Light  Cdond 

for  fine  plumbing,  bra-is  and  mcVfl  pip*  work. 
The  price  is  only  70c  for  a  hali-^on  can, 
of  either  kind,  or  tUO  for  a  CHS  of  sis  of 
these  cans. 

Note  the  reduced  size  cut  ol  the  label 
«bkk  ii  on  Mny  caa. 

HANtJFACnntED  ONLY  BY 

The  Edgecombe  Company 

Cuyahosa  Falls,  OHIO,  U.  S.  A. 


The  Hauck  paiknt  h  'rxvss  r^nd  oil-hurniriK  appliances, 
made  by  the  Hauck  Ma:iu::iLtunng  Company,  Ricluirds  street 
and  Hamilton  avtnu«,  Brooklyn,  N.  Y.,  have  l>ccn  installed  in 
manj  ships  of  the  United  SiaMa  navy  and  in  ihipyards  and 
repair  shops  throughottt  America.  A  copy  of  this  company's 
catalogue  will  be  sent  uv>ori  rf<5iif*t  to  any  of  our  readers. 

Ma.  GEoeos  A.  Gaixinces,  heretofore  traveling  from  the 
Chicato  ofBce  of  the  Independent  Pneumatic  Tool  Company, 
has  been  appointed  manager  of  the  compaiqr's  Pittsburg  office 
at  taio  Farmers'  Bank  buiidinc.  The  Independent  FMunade 
Tool  Company  now  carries,  tn  Pittsburgv  a  eontpide  line  of 
Thor  pneumatic  tools  and  spare  parts 

The  Nicholsok  srttu  indicator  is  designed  to  tcli  the  spe«l 
of  motor  boats.  The  hand  poiatt  to  the  cpced  the  boat  is 
makinp  through  the  water  at  the  time  of  obMrvatiotL  Evciy 
variation  of  speed  will  instantly  be  shown  on  the  diaL  The 
same  principle  is  used  in  installing  on  motor  boats  as  oo  lan^ 
steam  ships.  This  indicator  is  made  by  the  Wichoisoa  Ship 
LogGemfaflgr,  Ctevdaiid,  Ohktb 

Th«  Puzzle  of  the  Suspended  Ball.— The  American 
Blower  Company's  exhibit  at  the  recent  annual  convention  of 
the  American  Street  and  Ititerurban  Railway  Association  and 
its  allied  associations  at  .\tlantic  City  was  exceptionally  in- 
teresting. The  suspended  b.a!I  feature  which  attracted  so  much 
attention  at  the  M.  M.  and  M.  C.  B.  conventions  in  June, 
proved  equally  interesting  to  the  street  railway  officials  and 
their  friends.  The  visitors  worked  their  slide  rules  in  vain  in 
an  effort  to  determine  why  the  hail  fttahied  its  positkn,  and 
the  real  expLinatioii  had  to  be  often  repeated  by  the  representa- 
tiveii  in  charge.  Any  one  sutViciintly  interested  in  this  unusual 
phenomenon  to  desire  an  explanation  can  secure  .same  by 
addressing  the  American  Blower  Company  at  Detroit,  Mich. 

The  CENESALomczs  of  the  Wheeler  Condenser  &  Kni;tneer- 
ing  Company  will  ht  removed  from  90  West  street  New  York, 
to  the  works  at  Carteret,  N.  J.,  on  Jan.  1,  igo8,  and  .ill  the  pres- 
ent New  York  craplojreea  transferred  there.  The  company  is 
creeling  a  very  extensive  addition  to  its  present  office  building 
in  Carteret  to  accomnndate  the  hicreased  force  and  to  provide 
room  for  the  executive  offtoes.  The  drawing  room  will  be 
enlarged  and  occupy  practically  the  entire  upper  floor  of  the 
office  building,  wtiile  addili0n.1l  room  will  ako  be  provided  for 
the  engineering  department  proper.  A  kitchen  from  which 
luncheon  will  be  served  at  noon  will  add  to  the  comfort  and 
convenience,  and  also  give  that  opportuniMr  for  Ute  beads  of 
departments  to  meet  dany,  wtuA  hu  been  Mond  of  aodi  mine 
and  help  in  ciminr  hiie  fitiMiifiTiili 

A  Fbee  Samfu  or  PAim— Ornlito  paint  conquers  cor- 
rosion, according  to  Senct-Sohr^r  Cmipnny,  Syracuse,  N.  Y., 
which  makes  the  following  atateacot:  "Making  pdnt  is  ant 
our  business,  but  we  are  operating  eleven  retort  coke  ovoi 

plants,  which  contain  an  immense  amount  of  structural  iron 
and  steel,  itul  luiiiirn  iis  rcr  i  ujjati  il  iron  buildings,  metal  ri;>of?, 
Steel  stacks,  storage  tanks,  etc  We  found,  if  we  did  not  wish 
to  rebuild  our  plants  every  few  years,  we  would  have  to  paint 
them  with  something  better  than  we  could  buy.  Our  technical 
men  took  up  the  problem  and  after  much  eaperiwenting  pro- 
duced Crysolite.  It  has  saved  os  a  large  ram  of  money,  pro- 
tecting  our  plants  very  efficiently  under  a  ^reat  vanety  of 
severe  conditions.  Possibly  it  is  ju-st  the  materal  you  are  look- 
ing for,  and  the  only  way  to  hnd  out  is  to  try  it.  A  sample  will 
be  sent,  without  charge,  to  any  responaiUe  party,  wd  Ml  h* 
formation  given  to  any  one  interested." 

Vessels  ci.assi:i>  and  RATri)  by  the  American  Bureau  of 
Shipping,  66  Beaver  street.  New  York  City,  in  the  Rtcord 
of  Ammmt  and  Ferwign  SkiffmK  AuKkan  ■chooner 
fKilKsM  M.  Mitts,  American  icftooncr  Vaasm,  Britiih  adiooaer 

Scolia,  American  schooner  Oneida,  Britbh  schooner  Printtu 
of  Avon,  American  schooner  Aput  Mamnuig,  American 
.schooner  Samuel  W.  Hathou<ay,  American  schooner  N.  E. 
Ayer,  .■\merican  .=^chooner  Hannah  F.  Caric'  r.,  .\merican 
schooner  Dean  E.  Brovm,  American  schooner  Three  Marys. 
American  schooner  £Jtm«  BM,  American  3- masted  H'iliia-m 
W.  Cenvtru,  British  3-masted  Hieronymut,  British  3-ma9ted 
RescMt,  American  3-masted  John  J.  Hanson,  British  3-masted 
Leonard  Parker,  British  3-masted  Rosexeay,  British  3-niasted 
Evelyn,  American  3-masted  Charles  Noble  Simmons.  American 
3-fnastcd  Horatio  L.  Baker,  American  3-masted  Da'sy  fa<-lin, 
American  3-ma5ted  Francis  V.  Sati'yer,  American  brig  C»'f«- 
dower,  American  Brig  .Wrrrijm,  American  brig  Prtston, 
American  brig,  Pocomoke,  American  brig  Bumside,  American 
brig  Suffolk,  American  iMrig  Lincoln,  American  brig  5.  T.  Co. 
No.  4,  American  barkentine  Rachtl  Emtry,  American  half 
bark  John  MeDtnuH,  Mexkaa  half  hark  iaaa,  Ruaitan 
LalHt. 
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Am  UiP>10-DATC  Power  Plant— What  is  stated  to  be  the 
most  up-to-date,  and  for  its  size  the  most  eoonomical,  power 
plant  in  the  United  States,  is  that  oi  the  Philadelphia  Auto 
Transit  Company,  at  31st  and  Dauphin  streets.  Phihilclj^ia. 
This  plant  furni.^hes  power  for  charging  the  jtoras;i:  h»,iUerie» 
of  the  auto  transit  company's  big  electric  automobiles.  In 
describinK  tiw  mcchinical  equipment  of  the  plant  it  will  per 
htfa  be  wdl  to  »tort  with  the  boilers.  These  are  of  the  Heine 
water-tube  t.vpe.  fed  by  two  C.  H.  Wheeler  feed  pmnps— one 
always  in  reserve — and  furnish  steam  at  165  pounds  per  square 
inch  pressure  for  l!ir«  ijri  liorscpowcr  Dr  I.nvnf  itMm  tur- 
bines, MCh  driving  two  y-'-kilo'.\ at!  m  r;f-ai-:ir.     TIil-  exhaust 
from  all  the  engines  can  be  turtieii  into  eitlicr  a  coniletuing  or 
om-niiiilciisJnff  header,  and  in  cold  weather  the  exhaust  from 
one  tofbine  win  be  tiscd  for  heating  the  building.  Ordinarily, 
howe\er,  all  the  turbine  exhaust  goes  to  the  condenser,  the 
exhaust  from  auxiliaries  being  sufficient  for  the  feed  heater 
nccf!?    Tlie  efficiriicy  of  a  tlIl^•:nl  driven  plant  is  so  entirely 
dti'iiuli  ni  upon  a  good  vacnmu  thiit  in  this  installation  the 
tondfiiscr  was  selected  with  especial  care;  and  it?  porfnrjroncf 
•o  far  has  amply  justified  the  choice    It  is  the  C  i!  Wlii  i  K  r 
improved  Dpe  with  iaoo  square  feet  of  cooling  surface,  and  a 
OMtdeiiMng  capaeitr  of  layomjpounds  of  steiun  per  hour.  The 
vacwim  tt  naiitiliiRcd  by  a  Wheelcr-Mullan  suction  valveless 
air  pump.    This  pump  remove*  both  air  and  water  in  one 
operation,  is  extrcinf  I,  -.miple  and  compact,  and,  having  no 
fragile  [arts,  is  almcist  impos^iWe  {,1  dam  iee    It  is  guaranteed 
to  bold  s  »-inch  vacuum  un  1- r  n  irmal  o.  ,inl:lion9,  and  be- 
came of  this  hi|^  vacuum  capaciiv  is  especially  valuable  for 
turbine  instali«ti0iM,  Since  city  scrvioe  water  ia  too  unensivc 
to  be  used  at  the  rate  of  i.oi»  gallons  per  minule  for  cooling 
in  the  c<ni'!cn»er.  :>  noi.ihle  wruiomy  has  been  attained  by  the 
mstallali.i-.  of  tw  1  U'Ikv  Ii  r  I'r.iit  cooling  towers.    These  are 
located  on  the  roof  of  the  builditiff,  and  rool  r.ono  riMnn? 
water  per  minute  from  the  conde<i  i  r  '.i  tuiii  r  ,iurc  tu  aVhau 
degrees  F.,  depending  upon  weather  conditions.    I  he  water  is 
circulated  throoth  the  condcn.scr  and  elevated  lo  the  top  of  the 
•owcrs  Ijr  two  centrifugal  pumps ;  one,  for  ordinary  loads,  is 
of  15  hOTMfioww.  driven  far  a  De  Laval  steam  tniliinc^  and  a 
eccond  lor  b«litcr  badii,  it  s  Iwfe^wer  and  notor  driven. 

BUSINESS  NOTES 

WBAT  WMTAItl 

Ak  0UIE8  FA-!  8frv  «!prwiiED  by  Messrs.  Richardsons.  West- 
garth  &  Cottipmiy  LttI .  fot  a  4SO-horsepower  gas  engine  for 
using  producer  g^^  .,•  il,e  y.h^v  Bishi  Dock)ard,  Kobe.  Japan. 

Mrssss  Hawihos.v.  Lr^i  tF  Compaky.  engineers  and  ship- 
builders, Newcastle  and  Hcbburn-o«-T«ie,  have  been  awarded 
the  Grand  Prix  for  their  exhibits  of  tfaqie'  moifeli  at  tbe  Inter- 
natsonal  Exhibition  at  Bordeaux. 

'»l!l!''Jt  ^if™*"'  AlTMniAi.iY  oo.NTSACTOKS,  Combination 
works,  Cflttrcb  street.  Willcnhall,  Staffs,  occupy  very  exlcn- 
iocks^''""''^'  =""1  eairy  a  large  aiodt  of  all  daaica  of  ahtps' 

Kdwaud  Ha>t..s,  Stony  Stratford,  has  recently  received 
orders  for  steel  plated  launches  and  lugs,  and  tnanne  engine!; 
and  boilers  for  the  Nile.  Jamaica,  Ivory  CoaM.  DeIago,T  Bay. 
Per.sia  and  Sierra  Leone. 

A  THtN  TUBE  BENDING  M  ACHtKr,  is  m.1lil  fp,  ^f  A  Hughon  & 
Company,  y  Coiitiaught  street.  London,  W  1  1,  <  machine  and 
Its  steel  ball  articuklHig  mandrel*  are  patcnK.i.  and  the  claim 
IS  made  Itat  with  it  no  nain  or  lend  is  required;  no  lo,idiiig 
and  no  fiUnv  of  any  sort  All  tiM  bends  are  made  cold,  un- 
loaded, at  an  average  of  a  few  hundred  a  day  br  a  tinele 
mechanic  hand.  ^    *  »  •■■b 

Exhibition  Ho.voss  fob  Clyde  Buttoeas -Massrs.  William 
bimoiis  &  Company.  Ltd.,  Renfrew,  have  been  awarded  the 
iirSi."'r  ".'''5  ?*^'''>«>«^  Intero.-»»ion.'»!  Fvh  bitlon  for  their 
SillllP.h''  I  and  .:.van-,^  deck  steamers, 

M^M^iSL   Aul"  Shipbuilding  Company,  Govan. 

Thk  Grakd  P»ix  has  been  awarded  by  the  Exposition  Man- 
nme  de  Bordeaux  to  Heath  &  Company,  Crayford.  London,  S. 
rt,'..m»  '."ll'V  '"^♦''""■'t'cal.  nautical  and  sdentific  in- 

/    r"        '       ""       ~'ni>a«y*»  "bibition  is  con 
tamed  m  U  BuUelu,  Universe!  des  Exf>4>.»lion,  ^n,  1  «;r-,t 

neatn  ft  Q>rnpany.  The  above  mentioned  ariiclc  in  !li>  .'  »; 
lettn  statM:  "It  ,s  .he  English  (incomparable  navigator.^  tl  t 

t«e'e^^hfc7s;  aist  ^E^^^^^^ 
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The  Shipbuilder's 
Hand  Book 

A  DIGEST  OF  THE  SEVERAL  SHIP 
CLASSIFICATION  SOCIETY  RULES 

These  rnles,  at  {wbliahcd  by  the  wweral  Suactics, 
are  very  elaborate,  and  it  lequilVt  aevexal  volMjnea  to 

Uiok  up  any  one  subject. 

In  order  to  have  Ihrtti  ui  cmvenient  furin,  »<i  that 
any  subject  ituy  \k  1o>>J.i<!  u!.  ujih  the  least  waste  of 
liim-.  ihtr.-  :iM  been  pir.ii .ru-.;  a  complete  dinat  of 
said  Societies'  Rules  in  hook  form: 

l>  iunro-s  register  of  British  and  fowmin  

<■)    Kk\i^    2n,l   ItriiiitaUoM         thr  Canitnirtion  uf 

(b)     Rulr-..  KrgulAllnnt    for    tll«  OMItTIKtlMI 

Strti  Yachu 
2.    AMEJtlCAM  BUREAU  OF  SMimWi 
M  llHtw  nd  am 
etai  V<«Mh. 
Roles  «ikI 
Oil  Tank  V 

Roles    aitt    ItFiptlalMlu  for   Iht  Coulnictioli  ol 
hinl  \r^,.w  f,.r  Sound.  Lak».  n»r  and  Klvn 
StfvKi.    Abo  f«  Yochli  aort  TnsboMa, 
1.    BURHAU  VERITAS. 

(a)  Ruin  iiivt   Regnlatkoiw  for  the  Coiutnictmn  «l 

Sl*r\  VnMb. 

(b)  Kutn  and  Kripilatiaw  lot  the  Coanraclioa  of 

Oil  Tank  V. 

4.   OREAT  LAKES  RJCOISTER 
W  Usa  am 

***  **!  K«a»imoBs  isr  the  Coasl«tiM  «r 

OH  Tank  Vfssds. 

I.  njWAU  w  eoimntticnoN  Am  rbmhu  u.  a.  naw 

ftaki  tot  Bimiiaa  <(  Smm»  Vtm,y. 

*•  "^S^  y  jUPBtVtWNtt  INtfRCTORS  OF  U.  S.  STEAM- 

M(S  and  ■«|gif«a«M.  of  B«nd, 
7.  fHB  |;NITCD  STATES  STANDARD  RBQISntV  01> 

Widlh  of  Run  l.nia:    BMt  Sln^:  Udmi 
Scam  Una.    RiwcUoa  BrhrtJs. 

^  "WWWMw  ««  tne  lURVEv  a.ho 

RBOISTRV  or  SHIPPINO. 

Width  ,,r  Butt  I.np     Rotl  Siript:    Kdt*  Strips  aad 

Seam  Lapt,    Riveting  Schedule. 

There  are  IfiO  printed  jiages,  printed  only  on  right 
hand  imges     The  left  hand  .         left  blank  f..r 

purposes  uf  iutcrlining,  additions,  .,t  clianijcs  in  the 
Rules,  or  for  any  nt>tes  which  the  user  of  the  book  nay 
wish  to  Miake.    Tlii  re  is  a  complete  index. 

The  panes  arc  about  8  by  1 1  inches,  and  the  book  is 
bound  with  flexible  doth  cover,  so  that  it  can  be  folded 
up  and  pot  into  tbe  podiet. 

PRICE.  13.00    -     I2J.  6d. 

UmiiAIlOJIAL  MAJUHE  SNdUBBIUW 

VUlcball  Butiiing,  17  Baltirr  Place 

New  York  CHf 

Christopher  Street,  Fioiburr  Sq«i« 


IS 


Digitized  by  Google 


Jamuaiy,  190& 


International  Marine  engineering 


PRACTICAL 
MARINE 
ENGINEERING 


FOR  MARINF.  ENGINEERS 
AND  STUDENTS 


WITH 


lids  for  Ayyiicuts  for  lariie  EigiiMrs'  Uceises 


Secsond  Eltlltloii 


This  book  is  devoted  exdiuivdy  to  the  practical 
»ide  of  Uarine  Engiiiearjag  and  lf«ipeciaUy  intended 
for  opentiTe  eogiiieen  and  studenti  of  the  subject 
generally,  and  particularly  for  those  who  are  prepar- 
ing for  tiie  aaminations  for  Muine  Engineas' 
lioensa  lor  uy  nad  nil  gndes. 

The  WfjrJ:  is  (li\idcd  into  two  main  parts,  of  which 
the  first  treats  of  the  subject  of  nuucioe  engineering 
proper,  while  the  second  conslita  of  $Ua  to  the  auUhe- 
matical  calculations  which  the  muine  engineer  is 
commoiUy  called  on  to  make. 

PART  I. — Covers  the  practical  side  of  the  subject. 

PART  II. — Covers  the  general  subject  of  calcu- 
liitiun:;  for  marine  engineers,  and  furnishes  assistance 
in  mathematics  to  those  who  may  require  such  aid. 

The  book  is  illustrated  with  nearly  four 
hundred  dinerains  and  cuts  made  esiK-cially  for 
the  purpose,  and  showing  constructively  the  most 
approved  practice  in  the  different  branches  of  the 
subject  The  teit  is  in  mefa  fklaln,  simple  English 
that  any  man  widl  an  oidinaiy  1 
understand  it. 
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Thb  AHAuaKMrmr  n  ikimdvnen  of  tbe  m^piattmag  firms, 
Applebys,  LtdM  uid  llw  Tcnperlor  Traaipoiter  ComiMny. 
These  lirms  are  well  known  as  manufacturers  of  cranes  and 
transporting  machinery  of  every  description,  specialixinc  in 

?hipyan},  d»>ck  and  harbor  equipmfiit*.  stcfl  works,  coal 
hnndliiii?  and  contrantors'  pl.int.  The  amalgamated  firms  will 
tradi:  under  the  title  of  Applebys,  Ltd.,  with  offices  at  Vic- 
toria street  Waatminaler,  aad  worfca  at  GJaifow  and  Leicester. 

Ti!i!  PATENT  p»oTfCTf\T  !  fnstc*TtNC  BOX  for  prnfipller  shafts, 
maiiuf.iL-l urcd  by  I''-  Ccdervall  &  Soncr,  Gothenburg, 
Sweden,  has  been  sanctiuiicd  by  tiie  Board  of  i'nide,  by  Lloyds, 
Bureau  Veritas  and  N'orwcgian  Veritas,  and  applied  to  num- 
erouti  steamers  cl.issed  in  their  books.  This  patent  has  been 
applied  to  ships  of  war  in  several  navies  and  Btted  to  numerous 
steamers  in  tlie  Atlantic  Ocean,  Baltic,  North,  Caspian  and 
Rbck  StM-;  Am  aiK  the  advantages  elatim  d  fur  the  invnition 
arc  the  following;  "Increases  the  number  of  revolutions  of 
fni;;i](<i ;  enables  t;i:l-t  ";'  ^hsii  to  he  erticiently  Uibncatcd  by 
01!  .  prevents  sea  w:der  and  grit  from  eiileriiig  the  *lern  tube; 
cu^'.l)'  brass  liners  on  shaft  and  li^um  vitx  beanngs  are  dis- 
pensed with;  gahraaie  actiMi  practical^  eliminated}  aaadaMun 
safety  against  breakdowns  to  propeller  Shafts." 

iMfROvui  Patent  Oil  Cahinets  roii  Snu-s'  Use. — The 
maiiuf.tcturer  of  these  cabinets,  the  Valor  Company,  Ltd., 
Rocky  Lane.  Aston  Cross.  Birmingkam,  Mates  that  this  k  the 
only  perfect  system  for  keeping  all  UtHlS  Of  Oil  on  SUps  for 
daily  use.  The  cabinet  is  made  of  teme  coated  steel  with  |at- 
vanizcd  iron  bottom,  and  is  of  the  best  finish  and  workman- 
ship throi!(?hoi!t,  Reing  enameHed  bright  red,  it  is  aftrsctive 
ill  ap(nnr,iiiic  ;ind  i^  iiriiiTt rtc il  hy  wi-.ither  or  oil.  I;  imi  up 
and  is  dust  proof  and  air  tight.  The  pomp  is  made  nt  polished 
brails  Itnmie  in  construction  and  cannot  get  out  of  order.  It 
is  screwed  into  place  and  may  readily  be  taken  out  for  filling 
the  cabinet  from  a  barrel.  Its  action  is  so  easy  that  it  can  be 
worked  with  one  finger.  The  oil  will  fill  a  l-gallon  measure 
in  twelve  fronds,  .mj  may  be  obtained  without  stooping  down, 

A  MoTOis  Boat  to  ihk  Rescue.— A  most  lamentable  aoddeat 
took  place  recently  at  Burra  Island,  Shetland,  when  a  small  boat 
carrying  seven  fishermen  was  crossing  from  ScatlowaT.  Itiere 
was  a  strong  50u'wcster  blowing  and  the  boat  was  soon  in 
difi':cu!lirs.  and  eventually  capsucd  about  loo  yards  off  Borona- 
rtrss.  The  se;i  and  wind  wfre  fcetting  worse,  and  medical  aid 
was  necessary  'or  one  of  the  survivors  picked  up  by  the  Qui 
yivt,  another  Scalloway  boat,  simtmoned  by  telegram.  Dr. 
Presied  tUrted  of{  on  Mr.  GairiodirB  motor  boat  The  sea 
was,  however,  so  heavy  that  off  Tuigar  Point  the  ignition  was 
swamped,  and  she  had  to  run  into  Coldhame  Bay.  Here,  how- 
ever, the  steeMniilt  Ailsa  Craig  motor  boat  Barney,  t>elongin( 
to  Mr  .Andrew  Smith,  came  to  the  rescue  and  soon  both  motor 
hijat.s  ^verl>  away  at  '.lip  spied  fur  the  si-cne  of  the  accident, 
conveying  the  urgently  needed  medical  help  and  proving  them- 
selves eminently  nsefnL  BwiMry  is  a  seagoing  cnriier  aeinc  a 
lo-knot  speed  with  her  Ailsa  Ctaig  engine,  manuCicturedDy 
the  Ailsa  Craig  Motor  Company,  of  Cniswick,  London,  and 
was  built  by  the  John  Duthie  Torry  Shipbuilding  Company,  ef 

Aberdeen,   She  will  live  in  the  wiMcst  weather  and  s  

unsin' 


Teial  T»fP  or  SttAMSHrp  Mars. — Oct.  9,  the  steel  screw 
steamer  Mars  proienled  on  her  official  trial  trip  off  Hartle- 
pool. She  has  been  built  to  the  nrdcr  of  Messrs.  Harris  & 
Dixon,  Ltd.,  Londcm.  by  .Messrs  Furness,  Witliy  9c  Company, 
Ltd.,  Hartlepool.  The  vessel  exceeds  360  feet  in  length,  has 
l.irge  measurement  capacity  and  classed  too  A-l  at  Lloyds. 
She  is  built  on  the  deep  frame  principle  with  single  deck, 
poop,  bridge  and  forecastle,  clear  holds  for  the  stowage  of 
bulky  cargo*  the  batches  being  large  and  worked  by  six  pow- 
erful steam  winches.  douWe  derricks  V>eing  fitted  to  each 
hatch.  Cellular  dcnb>  bottom  extends  all  fore  and  aft,  the 
fore  and  after  peaks  arc  also  available  a'^  wat-  r  b  ilUist  tank*. 
Wood  shifting  boards  are  fitted  throttghtnn,  and  a  direct  steam 
patent  windlass,  large  mnhi-tubular  donlccy  boiler,  steam  and 
hand  steering  gear,  fresh  water  condenser  and  »il  the  mOSt 
up-to-d.ite  aiiviliaries  are  included  in  the  vessel's  outfit 
.•\tmriim'''(!ati<jri  for  the  captain  and  ofScers  i?  provided  in  large 
derkhniises  on  the  bridge  deck,  the  cin  w  being  berthed  in  the 
foreca&ile.  .She  is  riRged  as  a  two-m;istcd  fore  and  aft 
schooner  The  machinery  and  boilers  have  been  supplied  and 
fitted  by  Messrs.  Richardson,  Westgarlh  &  Company,  Ltd., 
Hartlepool,  and  worked  most  eflRciently  throua^Knit  the  trial. 
The  sires  of  cylinders  are  a4-inch,  39-\ock,  66-mch  by  45-ineli 
stroke,  steam  being  supplied  by  two  single-ended  boilers,  xlS 
feet  by  lo  feet  6  inches  long,  working  pressiu-e  180  pounds  per 
sqtiare  Inch  The  owners  were  rnrCKStCd  to  Mr.  H.  W. 
Rcgers  (London),  the  shipbuilders  ty  Hr.  P.  mHo^  auj  Hie 
enRiiiceis  by  Mr.  G.  UrquhaTl 
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MoTD*  LAUNCHKS  FOR  THE  KiNC  OF  SPAiw  Mid  tbc  Soatttsh 
navy.  McssrSu  John  I.  Thomycroft  ft  Company,  Ltd..  Church 
\^^la^r.  Oil^wick.  LxindDn,  W,  arc  Iv.nldin^  twn  m-frtor  boat* 
for  the  King  of  Sp:iin.  Otif  frr  tlir  Kind's  personal  U5C  and 
the  o'.her  for  hi-c  st.iff  They  arc  to  be  feet  m  IcnKth  with 
a  beam  of  7  fret  ;u  rj  an  extreme  draft  of  3  feet  The  speed 
will  be  9  to  lo  knots ;  the  power  in  each  case  being  aB  B.  H.  P. 
Ttenqpcroft  notort  drivmc  twin  Thomycroft  propeller*. 
There  will  be  a  portable  cabin  amidships  with  a  short  deck  fore 
and  aft,  a  canv-is  over  well  and  two  folding  canvas  hoods.  The 
cabin  of  his  majesty's  launch  will  be  enamelled  white  ins:<ir. 
relieved  with  gold,  and  the  rcmain<1<"r  f>f  'Mr  decoratiorn  will 
be  in  kecpinij.  The  motors  wil'.  hi-  of  the  new  Thomycroft 
L-4  typCi  which  have  four  cylinders  each  with  a  bore  of  4Vi 
tadics  aad  m  itmlit  of  5  inclie*,  and  develop  aS  B.  H,  P.  at 
•bout  900  revoliitkMit  ^  fldnitte  on  petrol.  In  iddilm  to  dM 
above  launche*,  Mcsira.  Thonqrerait  A  Cm)umi»  karc  » 
celved  an  order  lor  two  36-f«>(  motor  boats  for  me  SpanUi 
cruller  Catalunn. 

Trim.  Trip  of  Stkamf-'Iip  CAi.ri-TTA — On  Nnv  i  the  stcsm- 
Snip  Calcutta  procrrrlril  on  hi-r  o'!;ri:il  trial  trip,  nftrr  adjint- 
ine  compasses,  in  Hartlepool  Bay.  The  vessel,  which  exceed* 
300  feet  m  length,  w  OOTM  bf  llMfltr*.  Nclaam  Dankjo  ft  Com- 
pany, London,  and  Itaa  been  built  to  Lnydi  no  A-i  das*  by 
Messrs.  Fumess.  Withy  ft  Company.  Ltd^  Hartlepool.  She 
has  l.'irve  measurement  capacity  and  I*  bnilt  on  the  deep  frame 
principle,  with  single  deck,  fwvip,  hrufee  and  forecartle,  havfni? 
clear  holds  for  the  s»owa>;i'  (if  b.ilky  i-.ncio.  larpc  h.itchfs. 
worked  by  six  powerful  steam  winches,  with  double  derricks  to 
eoeli  hatni.  Cellular  double  bottom  extends  all  fore  and  aft. 
and  the  fore  and  after  peaks  are  availabte  for  farther  water 
ballast.  Wood  shifting  boards  through  are  fitted  and  a  direct 
steam  patent  windtass.  multi-tubular  donkey  boiler,  steam  and 
hand  strrrinsr  gear,  Fresh  water  condenser  and  all  up  to  J^.te 
auxiliaries  arc  included  in  the  vessel's  equipment  The 
captain's  and  officers'  accommodation  is  provided  m  large  deck- 
houses on  the  bridge  deck,  and  the  crew  are  berthed  in  the 
forecastle.  She  is  rigged  as  a  two-masted  fore  and  aft 
schooner.  The  engines  and  all  anxitary  machinery  worked 
most  efficiently  throughout  the  trial.  The  main  engines  and 
boilers  have  been  <nipn!ied  and  fitted  by  Me.^sr*.  Ricn;\ri1ior.'t, 
Westgarth  ft  Co-;;;iny,  I.li!,,  Hartlrponl,  the  si^ci  of  the 
cylinders  being  2)  inch,  ^o-inch.  66-inch  by  4;-inch  stroke, 
Steam  being  Renerntcd  in  two  single-ended  boilers,  i6  feet  by 
10  feet  6  inches  long,  workmg  at  a  pressure  of  180  pounds  per 
siiiiore  incb. 


"Ross's  CoMPOStTiONs"  is  the  title  of  a  33-page 
lished  by  Arthur  Ross,  i  Glcngall  Ro.^<1.  OM  Kent  Itbad, 
I,f,:irlnn,  S.  E  "Ross's  composit'r.iK  f(ir  the  prevention  of  the 
form.ilinn  of  <r{>  in  steam  bo'lrrs.  have  now  been  supplied 
continuously  for  upwards  of  forty  years.  Dtirinij  that  period 
v.tst  strides  h.ive  been  made  in  boiler  co-is tnicti  m.  and  the 
working  conditions  of  the  present  time  are  very  different  from 
wliat  they  were  when  my  composiliont  were  first  iotrodtKcd. 
The  success,  which  from  the  first  introdnctkm  hu  attended 
my  methods,  is  fully  maintained,  and  I  am  slitl  ahle  to  suc- 
cessfully cope  with  the  dilHcultics  due  to  the  formation  of 
Kale  in  each  and  every  tTP<"  of  iteam  boiler.  The  seeret  of  this 
success  is  to  be  foun<1  :ii  thr  crriul  persnnal  (itlnition  I  Rive 
to  each  case,  tbc  labor  to  discover  the  cause  of  the  trouble,  and 
die  nroeiding  of  a  acientific  method  of  overcsominff  that  trouble. 
White  taymgr  no  cbitn  to  infiillibility.  I  may  comidentty  daim 
that  where  my  advice  and  instructions  have  been  carried  out. 
I  have  hardly  ever  experienced  a  failure.  I  work  u^n  exact 
and  scientifie  !ine<i  .ind  tin  effArt  or  i?  'pared  tn  the  en- 
deavor to  obtain  the  best  results-    A  fully  equipped  laboratory 

k  maintained  replete  with  the  best  apparatus  for  coaducting 
litt  flKMt  MBKhttHr  analyses  of  feed  waters,  scate  deposits, 
(yKnder  o3ti  etc.  The  compositions  supplied  are  in  every  case 
upedMf  manufactured  to  meet  the  requirements  of  each  user, 
at  revealed  by  the  analysis  previously  made.  My  experience 
h  world-wide — a  life's  study  Ii.t.  been  f(>;-en  to  this  special 
subject,  in  which  I  may  fairly  claim  to  be  an  expert.  This 
knowledge  and  experience  is  willingly  pUced  at  the  disposal 
of  my  customer*  free  of  charge.  It  is  a  source  of  personal 
pleasure  to  me  to  be  able  to  obtain  a  first-class  result,  and  I 
am  proud  to  be  able  to  point  to  »o  great  a  number.  ArtiunK 
my  customers  are  to  be  found  some  of  the  largest  steam  users 
in  the  world  ;  their  orders  have  been  retained  for  periods  of  ten 
and  t\>.enty  and  in  ii'..i.tiy  ca^rs  for  iipwarils  uf  I'lrty  years, 
Tlte»«  faits  should  give  you  coniidcnce  in  placing  your  busi- 
ness in  my  hands,  and  it  is  hardly  necessary  for  me  to  assure 
you  that  my  Dcrsonat  attention,  and  the  wide  knowledge  and 
agjcmee  canned  bf  the  constant  gnpplisff  with  ' 


A  NEW  BOOK 

Motor  Boats 


By  Dr.  W.  R  DURAND 


The  book  is  neatly  !x»und  in  cloth  and 
comprises  210  pages  ti  x  inches  in  size. 
It  Ib  die  cnly  book  m  Ae  market  vAiiA 
thorau^y  covers  the  subject  of  motor  boats 
from  a  scientific  and  engineering  point  of 
view.  It  is  written  in  such  plain,  simple 
language  that  any  man  iriio  knofws  aaydilng 
about  motor  boftta  can  understand  every 
word  of  it. 

The  subject  matter  is  divided  up  as  follows: 


Qeneral  Problem  of  the  Motor 
The  Internal  C  MtibustkMi  Bagli 

aeneral  Principle* 
The  Intenuil  Combuitlon  Hngi 

Applicotion  lo  Marine  &ervi<:« 
Carburetion  and  Ignition 
The  Boat— Form  Below  Water 
TIm  Design  of  Form 
Pwictlcil  Boot  Conatructton 


and  Above 


Propeller  Deaign 

Endurance  and  Radius  of  AcUoa 
Troublea  and  How  to  Locate  TkM 


Uee  of  Alcohol  as  Fuel  for  Qa*  Englr 
Bnilim  aa  Dawlopad  Up  ii 


PRICE  11.50  (6/3) 
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New  York  atr 
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OnftBnM  (Japwicw)  wanti  position  as  assistant  teacher 
ia  mcdianical  drawing  class  or  doeigncr.  Twelve  years'  excel- 
lent experirnre  in  shops  nnd  drawitiu  ofTior ;  thorough  knowl- 
edge of  mschiincrv,  marine  crpir.e  anH  stcim  turbine.  Adilrcs.i 
".^-T,"  n-r  I   TKF    vTtr  V,' •   ''.'■.ri-:T  F  vnr.--- T:i N'.'w  VnrW. 
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A  Good  Exrour  Tiadi.— J.  W.  Broolce  ft  Company,  Ltd., 
Lowestoft,  report  that  daring  the  past  few  weelct  they  liave 
shipped  to  foreign  countries  throuRho'jt  the  world,  including 
the  Argentine  Republic,  Siam  and  !n<ii;i,  r.Liirtrin  nintors  and 
three  complete  boat*.  The  company  reports  that  order*  are 
still  Iwislc.  and  diat  tlwy  now  liavc  in  mm  ovden  for  mtoi* 
for  the  Straits  Settlements,  Cliina  and  other  fordgn  cotntriea, 
bcsidff,  lli^ir  l.irRe  'md  increasing  domestic  trade. 

Trial  Trip  or  the  "CmtBiui.''— Septemi>er  3$,  the  larfe 
Dutcii  steamer  CeUbts,  which  has  been  Iniilt  to  ttie  order  of 
Messrs.  The  Stoomvaart  Maatschappij  "Netltertend,"  of  Am- 
sterdam, by  Meurs.  Furness,  Withy  *  Company,  Ltd.,  Weal 
Hartlepool,  proceeded  on  her  official  trial  trip  from  tlie  Tyne. 
The  vessel  exceeds  407  feet  in  length,  .ind  has  a  raeasnrement 
capacity  of  11,72.;  tons,  built  to  highest  class  in  Bureau  Veritas. 
She  is  of  the  three-declc  type  with  two  steel  declcs  laid,  shelter 
dedc  erecliotti  dieaihed  with  teak  att  fan  md  sfli  ind  •  baf 
boat  deck  nbove  also  built  off  teak  A  eellalir  dtwlte  tottom 
is  fitted  tkransbevt  (or  water  ballast,  the  fore  and  after  peaks 
facing  alio  available  as  tanks.  Six  water-tight  bnlkneads 
divide  the  vessel  into  seven  water-tight  compartments.  Special 
attention  has  bren  Kivcii  to  .-II  dijchrirKitig  Rear,  the  ship  being 
equipped  with  twin  masts,  four  derrick  posts  (the  latter  ar- 
ranged a4  ventilalon),  twelve  derridcs  and  twelve  powerful 
steam  windiea.  These,  together  with  six  large  hatchways, 
Krrtity  facilitate  the  quick  discharging  of  cargo.  One  ao-ion 
derrick  is  fitted  to  deal  with  heavv  weights.  The  eqniptnent  also 
includes  l.irife  nuilti-tubnlar  donitey  boiler,  direct  Steam  wind- 
lass, patent  telf-motor  Rear,  electric  liRht  installation  by  Fur- 
ness, Withy  &'  Comp.inv.  Ltd  .  patent  fire  extinguishing  ap- 
paratus Accomrnodalii  n  tf  provided  lor  ciptain  and  officers 
in  a  large  steel  deckhouse  amidships,  and  the  crew  are  l>erthed 
in  the  mrecaslle.  Hospitals  and  galleys,  etc^  for  natives  are 
arranged  on  the  shelter  deck  aft  Awnttigs  are  arranged  all 
fore  and  aft.  The  machinery  worked  most  efficiently  throusrh- 
otit  the  trial,  and  has  been  supplied  and  fitted  by  Me«5rs. 
Rich.irdson.  WesiRarth  ft  Company,  Ltd  ,  Hartlepool,  the  sires 
of  cyliiuVr'i  h'/\n«  26j4-inch,  43.  7a-inch  x  48-inch  stroke,  steam 
being  supplied  by  three  single-ended  boilers  11  feet  3  inches  by 
14  feet,  having  a  working  pressure  of  180  pounds.  Heisn. 
Jonckheer.  J.  de  Bruyn  Kops  and  Burger  represented  Ae  com- 
pany, and  Messrs,  R.  Wi^,  G.  W.  SivewrUht  and  I>  DL 
Wingate  represented  Hie  Inrildcn. 
of  13  knots. 


The  vessel  attaliied  a  apaed 


I.jvtTHCn  OF  STEAMSHtp  Westctwold. — On  Oct,  22,  Mcssrs. 
Ftimess.  Withy  ft  Company,  Ltd  ,  Hartlepool  launched  the  first 
of  three  larpe  passenger  steamers  for  the  Hnmhure-.^merican 
line,  over  366  feet  in  length,  and  bnilt  to  Germanischer  Lloprd 
and  See  Beniii  Geaoiaeaicliaft  Rules.  These  vessels  are  in* 
tended  for  the  West  Tndia  trade,  and  will  be  rigged  as  two- 
masied  fore  and  aft  schooners,  built  ftn  the  deep  frame  principle 
with  two  complete  steel  deck'  and  long  bridge,  poop  and  fore- 
r.istle  and  lonR-bo.it  deck  fitted  amidships:  all  weather  decks 
.ire  she.ithed  with  leak.  The  hull  is  divided  into  ten  water- 
tight compartments,  by  means  of  nine  water-tight  bulkheads 
fitted  in  accordance  with  German  Board  of  Trade  reqairenients 
for  ocean  passenger  steamers.  Cellular  double  bottom  extends 
the  full  lemrt*^  of  holds  and  enalBe  and  boiler  space  for  water 
ballast,  the  forr  a-d  after  peahanring  also  available  as  trimming 
tanks.  Tliere  are  five  large  cargo  hatches  worked  by  eleven 
powerful  steam  winches,  tlw  latter  being  supplied  and  fitted  by 
Messrs.  Furness,  Withy  ft  Company,  Ltd. ;  seventeen  derricks, 
two  of  which  are  capable  of  lifting  1 5  tons  each.  The  vessels  win 
be  lighted  throiighout  by  electricitv.  and  the  installation,  cm- 
sistinf oftrndyMOBastinllbeauppliedbylhedditaailden,  The 
equipment  aho  htMkt  direct  steam  patent  mndiaea,  patent 
telemofor  gear,  steam  healers,  winch  condenser,  steam  ash 
hoist.  See's  a«h  ejectcr  fre'h  w  iter  condenser,  eight  boats  with 
davits  of  Mannessmann  tube,  awnings  .tM  fore  and  aft  The 
'tween  decks  are  arranged  to  carry  third-class  passengers, 
and  are  fitted  with  Hoskins  patent  Neptune  berths;  thirty  first- 
dais  passengers  are  accommodated  in  the  bfidce,  and  a  fine 
dining  saloon,  smoking  room  and  ladies'  saloon  are  arranged 
on  the  bridge  deck :  the  poop  i  sfiited  up  as  a  hospital.  The 
crew  are  berthed  in  the  forecastle,  whi'e  the  captain  and  officers 
are  berthed  in  a  large  deckhouse  on  the  boat  deck.  Engineers' 
berrhs,  stewards,  llutchers'  shop,  bakers'  shop,  galley,  first- 
class  lavatories,  etc.,  are  all  arranged  in  the  bridge  deck, 
Insulated  store  rooms  are  fitted  ap  in  tha  aftoHMld  and  'tween 
decks,  and  a  refrigerattng  plant  will  be  fapptled  by  Messrs. 
J  ft  E.  Hall.  Trmie  expansion  engines  wt*!!  be  supplied  and 
fitted  by  Menn._  Ktchardsons.  Westgarth  ft  Company.  Ltdn 
Hartlepool,  the  diameter  of  cylinders  being  25'.'j-inch,  43-inch, 
72-inch  by  48  inch  stroke  of  pi<.ton.  and  ';team  will  be  supplied 
from  three  single-ended  boilers,  14  feet  by  12  feet,  working  at  a 
af  aoo  pounds  per  square  inch ;  Howdcn's  system  of 
frill  be  fitted  in  connecticxi  with  the  boilen. 
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Rainbow  Packing 


CANT 
BLOW 
RAINBOW 

OUT 

WiU  hold  the 
highest  pressure 


DURABLE 
EFFECTIVE 
ECONOMICAL 
REUABLE 


State  clearly  on  your  packing  orders  Rainbow  and  be  sure  you  get 
the  genuine.    Look  for  the  trade  mark,  three  rows  of  diamonds  in 
black  in  each  one  of  which  occurs  the  word  Rainbow. 

PEERLE55  PISTON  and 
VALVE  ROD  PACKING 

You  can  get  from  1 2  to  18  months'  perfect  service  from  Peerless 
PacKinj^.  For  high  or  low  pressure  steam  the  Peerless  is  head 
and  shoulders  above  all  other  packings.  The  celebrated^  Peerless 
Piston  and  Valve  Rod  PacKing  has  many  imitators,  but 
no  competitors.    Don't   wait.  Order  a  box  today. 

Manufactured,  Patented  and  Copyrighted  Exclusively  by 

Peerless  Rubber  Manufacturing  Co. 

16  Warren  Street  and  88  Chambers  Street.  New  YorK 


rwrolt.  Mich  — 1«-54  Woodw»r<t  Are. 

Chlcaco.  III.— 202  210  Ronih  W»ttr  8t. 

I'liuburK.  !>•— <U4  amituflrld  Bt. 

Saa  Franclcco,  Cal. — ISI  ir.S  Kaous  St. 

New  Orletnii.  L»  —  Cor.  Conmoon  *  Trboop- 
Itoiiiaii  Sti 

Atlantn.  Ga..— •■«  Hnuth  Uruwl  8U 

Hiiiulon,  Tex.— lit  Mkln  HU 

sole  FlnrnpMia  Drpot — ABglo-Am*rlrao  Rub- 
ber Co..  B8  Uolborn  \  ladiict. 
l.oiKloo.  K.  C. 

Parli,  Fraaet — 74  At«.  d«  la  Rcpabllqne. 


Kama*  rily.  Mo.— 12'J1  1:23  fnlon  A»r. 
Sealtlc.  Wath  — Itallroad  Wajr  ii  Occidental 
Are 

rhlladrlnbla.  Pa.- 220  Sontb  FIfIb  St 
I,ool«Tlll«.  Ky.— tU-121  Wmt  MalD  8t 
lodlanapolla.  iDd.— 1 A18  Roiith  Capitol  At*. 
Omalia.  N'rb     I21h  Farnam  Ht. 
Oenrcr.  Col.  — 1821  l«a»  17tli  8t. 

FOnEiaX  DKi-OTS 
Jobannniburic.  8nutb  Afric* — 243T  Ucrcan- 
lllr  Uulldtng. 


VanrniiTor.  R.  C— Tarral  k  AlMainler  Sta. 
KUhmood.  Va.— Cor.  Mnih  and  'ary  Sta. 
Waco.  Trial — 70«711  AmilD  A»». 
Byraruw.  N.  Y.— 2I2  2I4  »ooth  ellotOD  St. 
Mu«tnn.  Ma»«. — 11"  F«<l»ral  S» 
Iiuffalo.  N  Y.— irfu  WKblarUm  Si 
Rnrh»(it»r.  N.  T.— «S  Kaat  >talii  St. 
Im  An^lM.  Cal. — llli  South  l.oa  Anxelaa  Bl. 
BnJIImuro.  Mil.— W  Uov"'"'  I'luco. 

rop»nha«»n.  n»n  —  IfrMjerlkuholiB".  Kr.nal  n. 
SydDty,  AuitralLa— 270  tiaurc*  Hi. 
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Say,  JMr.  Owner: 

Has  it  ever  occurred  to  yoM,  when  figuring  up  thie 
operating  expenses  of  your  engine  clepartment« 
WHAT  AN  ENORMOUS  SAVING  IT  WOULD  BE 

IF  YOUR  BOILERS  WERE 

Absolutely  Free  from  Oil,  Grease  and  Scale? 

WE  Wia  QUARANTee  TO  KEEP  THEM  IN  THIS  CONDITION 

Per  Hour  for  500  H.  P.  of  Boilers. 

THIS  WILL  DO  AWAY  WITH  YOUR  SCALING  BILL, 
WILL  DO  AWAY  WITH  YOUR  ZINC  BILL, 
AND  WILL  REDUCE  YOUR  P.EPATR  BILLS  TO  A 
MINIMUM,  TO  SAY  NOTHING  OF  THE  SAVING  IN 
COAL  THAT  WILL  BE  ACCOMPLISHED. 

IS  IT  NOT  WORTH  A  TKIAL? 

"WE  WILL  FURNISH  YOU  ENOTJCIT  COMPOUND  TO  MAKE 
A  TEST  ON  ANY  SIZE  SHIP  TOR  A   PERIOD  OF  SIX 
MONTHS.    AND  IF  OUR  GUAR7\N TtHS  ARE  NOT 

SUBSTANTIATED.  TH£KE.  IS  ABSOLUTELY  NO  CHARGE 

Hie  Krd-Ardier  Company. 


BOSTON.  MiUt.,  f  1 

PNILAOeLPKU.  PA 


■limit  a  ft 

MUniMMB.        JMK.  t 

NORFOLK,  VA..  »t  L«imilt>r(  Olldltt 
nrrSBtmOM.  pa.,  SM  P.r-er.  Ban*  BalMlat 

M  NortJh  IXlawvn  AvcRiir  CLBVHJLANI),  OHIO.  <pj  Clrvp!«f.d  Areatfa 

CHfCAuO,  ILL..  IVOl  ^MiinaJ.ock  bl  ^-k 
TUB  BUB  MACnmeitV  CO.,  40t  CtevalM«  Arcadt.  CUBVBLAND,  omO»  Omni  AcMta  tor  Um  Omt  Ldw* 

MTMU,  CUM,  «««lr  « 


6 


^^^^^^ 


sft/  sft/  vi/  vi/ 


iMMAikAtiaiiAL  Maimb  aMunuM*, 
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/'^s  ■^TS  '^T^.  ''^X  ^fW^  f9\ 

(5  ^  w  w  ^  w  ^  vi/  ^ 

SaXf  Mr.  Owner: 


This  is  the  time  of  year  TO  TURN  OVER  A 

NEW  LEAF.  TO  MAKE  NEW  RESOLUTIONS. 
TO  BEQN  ALL  OVER  AGAIN. 

If  Trmi  hmw  yaamd  Unm  scaling  hamrnvr, 
TUKN  OVER  AND  USC  BIRD-ASCHHR. 
If  you  Have  med  smos  in  yvur  bmlera* 
TURN  OVER  AND  USH  BISD-ASCHEllt 

If  your  repair  bills  Have  been  larg'e, 
TURN  OVER  AND  USE  BIRD-ARCHER. 
If  your  water  bills  Have  been  large, 
TURN  OVER  AND  USE  BIRD-ARCHER. 

If  your  ^asKet  bills  Have  been  large, 

TURN  OVER  AND  USE  BIRD-ARCHER. 
If  your  coal  bills  Have  been  lar^^e, 

TURN  OVER  AND  USE  BIRD-ARCHER. 

If  arou  want  to  maKe  monex* 

TURN  OVER  AND  USE  BIRD-ARCHES. 

rr  WLL  COST  you 


PER  HOUR  FOR  500  H.  P.  OF  BOILERS 
to  aocoaapIisK  tka  above 

THE  BIRJ>-ARCH£R  COMPANY 


90  WE;ST  STRC£T 


N£W  YORK 


BRANCH  OmcCS 
BAaroN,  PA.  9*LimmaB.  mi^.  m  h.  hmuv 

i>HiLAiNaLi>mA,  PA..  M  NNik  miiiin  Amwi  mui«d  kwids.  miau  *  n.  iMia 

pimaiKa,  pa.,  im  Pwers  n.ii  bm*  UriHit  boston,  mass.,  7  wmv  mkmc 

CLCVCLAM).  OHIO.  403  Clr«'cteB4  ArcaM  BLFFALO.  N.  Y..  I!)  OM.  9tr«rt 

I1A\A\V,  CLHA,  67  O'Reilly  Street  t><IBTLA>I>.    ML.,    J<H    r..rt  Slrcrt 

CIIICAOri,  ILU.  Mt  Mottm^uck  BJbck  Ki  AtlLt.  KAMI.,  6U»  tat  \«riur 

SA.N  FKANCISCO,  CAU  24-16  StWMt  Mrwt 
rt  ta  BXTRACr  tana  in  h«g«  koMtag  M,  117  auhl  :M0  pMUkd*  .t  iOc.  per  (mmmiL    AM  thrac  pvU 

wttmt  1m  mm  chM  MrtwM  mt  ft  wlH  cMt  JM  IM^T  kr  «•        pir  i 
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MA 


IF  YOU  WERE  OFFERED 

A  20?,  INVESTMENT 

^AT^ould  it  take  you  long  to  get  next  ? 

lEe  Bird-Archer  Company 

ARE  MAKING  YOU  A  AETTCR  OFFER  THAN  THAT 
We  guaraatae  to  heep  arow  boUere  abaelutelsr  ol«an 

Free  from  Oil,  Scale  and  Grease 

AND  DO  AWAY  WITH  THE  NECGSsmr  OP  usma  zmcs 

Forl^jzT.  $ 

PER  300  H.  P.  PER  HOUR 

FIGURE  UP  YOUR  CLEANING  BILL&  WATER 
BEJLa  ZINC  BILLS,  GASKET  BILLS  AND  THE 

TIME  YOUR  BOAT  IS  LAID  OFF,  TO  SAY 
NOTHING  OF  COAL.  FOR  OF  AN  INCM  OF 
SCALE  MEANS  ISjJ  MORE  COAL  TO  GENERATE 
STEAM,  THEN  CUT  YOUR  REPAIR  BILL  IN 
HALF.  AND  SEE  IF  YOU  ARE  NOT  SAVING 
MORE  THAN  W  BY  USING 


THE,  bifjd-archi:r 

marine:  metallic  DOiLi;^  comfounps 
Tie  Krd-Archer  Company 

o  icr.s 

NEW  VdWk    -     "  «l  Stmt 
MN  PRANCISCO^fUU..,  IM2  Call  DulMlar 

CmCAOO.  H-L.,  8«  WMWitgt-n  8«rM»  5EAni  K,  W*  -,ri..  608  PImi  Av«im. 

BOSTON  MAS"    7  w,(,i-  stttti  HMLADBLPHIA.  9K.,fMi  North  iMman  Aveau«  '■""^.^i- 


PITiMUKU,  PA.,  2M  Ulamond  Nat'l  IU«fc.BMf, 


\A/ 
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IntvrnBtlmuil  Mu4n«  Ciii|la««vlii|g 


SAY  MR.  ENGINEER: 


HAYB  YOU  EVER  HAD  THAT  TIBXD  FEELING  when  life  doesD't  eeeii)  i 
be  worth  Uviog  Y  Yoa  ia«l  m  thooi^  foo  w«n  hardly  able  to  drag  one  foot  aft«r 
tfat  ottMTt  and  wb«o  yva  alt  down  70a  faA  like  itajiug  put  for  the  rest  ofyoor 
dagv  ;  BOIIK  FRIKND  teUa  jov  whaltado  for  it.  or  ma;be  vou  coosolt  a  DOCTOR, 
or.  MM  of  «  SURE  CURR  for  Am  all  to  the  bad  feetinga  you  have.  You  take  the  dope 
and  FERL  KIT  liguiu  :  Tcni  feet  aa  ^vgh  jrou  wtm  omratioe  nnder  IM  POUNpS 
PRESSURE  without  any  effort  at  aU,  and  BU)WING  OFF  Bl&HT  ALONG  t  Yoo 
have  got  tlio  GO-AHEAD  SIGNAL  good  and  strong. 

NT)W  IT  IS  THE  SAMK  WAY  PRECISELY  WITH  A  BOILER.  Wb«o  a 
boiler  is  brand  n>-w  slio  Btoams  tine;  tln'n-  in  tm  iroulilH  in  f,'cttii]g  her  up  to  160  or  200 
pounds  preaeure,  but  idtvt  sbt;  lifts  1m'<  u  in  iii-c  fur  li  yi  iir  ur  h-o  shi>  p't«  a  little  SLUG- 
GISH or  LAZYLIEE.  and  the  Inn^itT  you  ux-  Ii-t  tht-  worw  slu'  get-,  uutil  finally,  ^lie 
Hk^ma  ALL  TG  THE  BAD:  Vou  cannot  p  t  li.  r  (ires.siire  up  lu  Mive  your  life;  the 
tirt'ineu  t.li.:iji   ;i(lN  THK  L;  yoii  ^'o  tn  tlie  owner;  tbt»  owner  kicn  tO  tho  OOSl 

man;  lie  ^fet?*  tlie  hfM  ^rado  nf  cual  for  vmi.  but  .still  she  i.s  on  tbt'  blink. 

Ha»^  il  ever  rjceiired  to  V->u  that  y.ni  have  hail  that  S.\3IE  TIRED  FEELTXO 
YOUKSELF  ?  Yuu  ooulu  not  kiH'ji  your  precsiire:  you  took  Aomethin^  that  fixed  ywu 
up.  Now  let  us  stand  in  the  simie  oo-itiou  u.s  the  frieml  who  toM  you  about  the  DOPE 
TIIAT  PUT  YOU  TO  THE  GOOD  :  i^t  us  pUv  the  pari  of  the  DOCTOR,  or 
juavU..  v,.n  will  refld  SOME  OF  OUR  HOT  AlU  STUFF  that  MAKES  GOOD 
STEAMING  BOILERS:  We  will  get  vour  boilers  back  whore  they  atearo  well;  where 
they  get  orer  that  tired  feeling.  We  will  put  them  where  they  ^nll  carry  Ifto  to  300 
pounds  pmniM  without  kiliinj;  the  firemen.  It  is  a  PIPE  CINCH  to  run  a  boiler  tlmt 
18  in  giMKi  OODdftiM. 

Give  us  th<^  chane©  and  w*'  will  cut  out  nil  OIL.  SCALE.  m\(\  CREASE  and 
KEEP  IT  OUT;  proventiiiK' PITTING,  CORROSION  and  QALVANK'  ACTION} 
SAVE  your  TUBES  ;  REDUCE  your  REPAIR  BILLS:  (UT  DOWN  your 
COAL  BILLS;  will  not  cause  boilers  to  FOAM  or  PRIME,  and  Jon  t  cut  your 
LUBBIGATION  or  INJUAB  your  FAOKIMO.  SAY  I  LOOKS  Ll&E  RKADY 
MONEY  1 1  a&d  oU  this 


For  ikf^ 


PER  HOUR  FOR  500  H.  P.  OF  BOILERS. 

W9  havo  A  koK  of  our  DOPE  nadjr  for  jou:  tbo  only  thing  that  m  are  waiting  for  ia 
for  you  to  tall  ua  wham  to  aend  It,  aadif  It  doea  notdo  all  w«  daim  for  it,it  willnotfioat 

you  a  cent. 

Tbo  oustofoQC  Compound  when  reiwly  for  uaa  is  Tie.  per  pound.  Canyvahaatit 
andgatthaabovo  tmtlta  r  Wegae««  NIT. 

Very  cordially  yourt, 

THE  BIRD-ARCHER  COMPANY 


90  WEST  STRECT 


NEW  YORK 


BRANCH  OmCEA 

SASTON.  PA. 

MIIILAOHLPItlA.  PA..  M  Nortti  Delaware  * 
I'l  I  !  slu  Ku,  l  ,,m,  rm  Nml  l  Bank  llul 

CLEVKt.ANI),  on  10,  lOJ  Clevdai 
WMtPOUC.VA..  <l  Lawcatara  BalMtaK 
NAVAHA,  CUBA,  *7  O'KcUly  Stnt 


BALTIMORB.  nD.,  M  N.  ItollMv  Slmt 
OHANn  WAPt05.  MICH.,  1  M.  looks  SIrrM 
BOSTON.  MASS.,  7  W.rir  Mr.<-I 

aUPPAtO.  N.  r..  Ill  OM«  Airwl 

a.  c  aNo., 


k  I*  KXTIMCT  Imrm  tm  tttm  I 

wrtar  t*  fru*  »»H  ••«i>*M       II  will  ••«(  V  Ma«»      •••  T-,«.  ttitm*. 


3£S 
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For  l^jzr.  per  Hour 

WB  AI80LUTILY  CUiUUmtTIB  TO  KW 

500  H.  p. 

OP  BOILERS  PRBB  PROM 

OIL,  GREASE  AND  SCALE 

WHAT  DOES  THIS  MEAN  TO  YOU? 

1 .  It  reduces  your  coal  con&umptioa 

2.  It  increom  ^  tem  capacity  of  your  boilers 

3.  It  gives  your  boilen  mure  power 

4.  This  incxeaies  the  RwliitioM  of  your  < 

5.  This  incieMes  your  speed 

6.  It  does  away  ^vlt^t  the  necessity  of  i 

7.  It  will  prevent  pitting  anu  corrosion 

6.  This  reduces  the  cost  of  your  maintenance 
9.  Tlik  will  save  your  owner's  moaey 

10.  It  will  lesten  the  poMbili^  of  aoddenli 

1 1 .  It  vritl  be  a  idief  to  you 

HOW  CAN  THIS  BE  ACCOMPLISHED? 

By  Using  The  Bird-Archer  Co.*s 
Marine  NetaDicBoflerCompoi 


9.9, 


SAV  PUASCISCO.  CAl..,  14-jA  SWiMft  Street  N0liP01J(.  VA  ,  it  lowcnWrn  Butldliiir 

I'.D'-rDS     il-.^-.  ,  J  W.t.r  SItci-t  PHWSIil  Hil'l,   Pa.,  <0t  ^.-in^ri    Kiiik  BulUlllf 

PHILADELPtUA,  PA.,  $tt  Noflh  Delaware  Annii*  CI  hvcLAND,  onio.  ^o^  ClrvAkaod  Arcaita 

CMICAOO,  ILl-.,  M  Wuhlnstne  Slrrrt 
THB  earn  MACHINBSV  CO^  4IIJ  Cl>v«lamd  CCSVeLArtO,  OHIO.  Onml  AftaU  tor  the  QrMt  LakM 


^^^^^^^ 
\4/  yi/  ^/ 
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]Mr.  Owner:- 


Ziv,  IWii  Uls.  cutti  liiis,  uyiig  IP  p  iNt  IH  HniI^ 

WE  ABSOLUTELY  UUARANTEE  TO  DO  THE  ABOVE 


For  Vif^ 


PER  HOUR  FOR  500  H.  P.  OF  BOILER 
OR  30c.  PER  DAY. 

Some  Difference.  Costs  you  30c  to  save  $6.00 

\Ve  kavc  yearly  contracts  wi'tli  several  of  die  largcrt  Steanuliip  Companies  o{ 
tfie  UnittJ  State*  operating  on  fKts  1)a§i».  Wont  you  pielt  out  your  DIRTIEST 
BOILERS  anJ  (five  us  an  opportunity  to  demoovtrate  THAT  WE  CAN  SUB- 
STANTIATE THE  ABOVE  CLAIM.  OR  NO  PAY? 

THE  BOID-ARCHER.  COMPANY 


90  WEST  STREET 


NEW  YOftK 


RAN  HMMCHGO,  C^t  n.  a4>s* 

praLADBLPKIA.  PA..  U  North  Dciraw*  A 
pnTWUDU.  PA..  AOS  rarmtn  Nai  l 

CUEVELASn,  OHIO.  Cl>t  rland 
NUKHOLK,  VA..  Jl  Lowtnbcri  Rul 
HAVANA.  CUBA,  67  0'R«U1}  Mr««t 


BHANcn  omcu 


ORAND  KAPI0».  MICM..  t  N.  IMM 
BOSTON,  MASS.,  7  WaUr  Stmrt 

miFFAr  0.  N.  v..  in  Ohio  Alr»»1 

t.OMlMJN.    t.   t.   UMI..    I  -r  III' 

POitTLANO,  ma.  M4  Pan  MrcM 
■BAfTLB.  WA4M.  MS  M  Armw 


HAS  IT  EVER  OCCURRED  TO  YOU  THAT  YOU  ARE 
BURNING  MONEY  ?  WE  WILL  SAY  FOR  ARGUMENTS 
bAi>wE,  Ti-LA.i  A  DIRTY  500  H.  P.  BOILER  WILL  BURN  13  TONS  OF 
GOAL  IN  24  HOURa  AND  THAT  YOU  PAY  $4j00  A  TON  FOR  a>AU 
THIS  WILL  AMOUNT  TO  $60jOO  PER  DAY. 


)\   By    Ke«pin^  your  boilers  perfectly  clean  from 


OIL.  CR£AS£  AND  SCALE  ^ 

you  iriU  aav.  .t  UmM  10),  OP  YOUR.  COAL  ^'f' 

eoaaumptloiit  to  sax'  nocHin^  of  tHo  saving  In 
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iBtarnaiioiuil  Marine  RnrflnMrlntf 


The  Bird-Archer  Company's 

HlflBIlE  mETilLLlG  BOILEI  fiOHPODIli 


For  14 


Per  Hour  for  500  H.  P.  of  Boilers 
or  30c.  per  day 

will  abMliitely  do  away  with  your  Scallnjr 
Bilk, 

Will  absolutely  do  away  wtth  your  Zinc  Bills, 

Will  absolutely  do  away  with  Oil  and  Grease 

In  your  Boilers, 
Will  absolutely  make  you  a  hand^me  savins 

In  your  Coal  Pile  and 
Will  absolutely  cut  the  rqwir  bills  on  your 

Boilers  in  half. 


9)  IT  YOU  ARE  BURNING  UP 

$ 

IT  IS  UP  TO  YOU. 
THE  BIRD-ARCHER  COMPANY 


90WBST  STREET 


BRANCH  orricES 


PmiJ«IM!l.l»mA.  PA..  M  llMh  Dclmrara  A* 
l>tTTSIM;MU.  PA.,  mm  Pwrnn  Nm'I  ItaBtc 
CLIiVELAMU,  OHIO.  *0J  Clfvetend 
NOKPOLK.  VA..  Jl  (.owcnheri  Hulld 
HAVANA.  CUBA.  «7  O'aMr  MfMl 


NEW  YORK 


UtTllMM,  IWu.  SM  N.  MMv 

an  AND  RAPIOS,  MKtl.,  a  N.  ImMa 
litis  r        MASS.,  7  Wat<r  Street 
OUFFALU.  H.  v..  18  Ohio  Hmt 
LONOON,  B.  C.  CNO..  HUliUr  Bnl 
HHULAMO.  MB.  M«  Par*  since 
aaATIU.  WA«M.      M  A 
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JUST  PUBLISHED 


''Marine  Boiler  Deterioration 

ITS  CAUSES,  EFEECTS  AND  PREVENTION" 

A  rhoroughlv  pracrical  and  cxcr^dingly  interestinc;  !'i  <ik  <»rt  one  nf  the  most 

\  it.il  inii"itions  iDtitrnruIng  ship  owners,  suprnnrf'ndinL;  .tiui  oju-ran ftiLiiru'i-rs. 

I  his  book  was  especially  written  for  us  by  a  niariiit;  engineer  whose  techntiaJ 
and  practical  experience  extended  over  fifteen  years  of  seagoing  service. 

''Marine  Bmler  DeterioratioB"  contains  more  than  one  man's  observationa  and 

opinions.    Its  arguments,  explanations  and  conclusions  are  confirmed  by  references 

to  the  published  works  of  the  foremost  authorities  on  rrarinc  engineering. 

We  have  also  included  in  this  book  much  useful  information  and  many  tables, 
formula*  and  data  of  daily  value  to  marine  engineers  for  reference  and  calculation. 

This  ke*k  voilt  show  J9H  a  smpU,  Jtrtct  and  aksthttett  reUaSte  meMs  whtreij 
Mtumulatimn      scale  mid  grease  can  he  wkelfy  prevmted  ms^  vhereiff  all  ferms 

of  internal  corrosion,  the  JraMiest  enemy  of  boiler  life^  tOM  he  immeMatetf  Mid  tm- 
pUtetf  stopped  far  a  sum  guaranteed  net  to  txteed 

li<J  cents  for  500  Horsepower  Hours 

O^MM  of  "MariiM  Bmler  Deterioration"  free  upon  request 

PUBLISHED  BY 

The  Bird-Archer  Company 

Ptoffietefs  m4  Sole  MmuImIiwbis  of 

BM'Archer^s  Marine  Metallic  Boiler  Compound 

90  West  Street,  New  York  City 

BRANCH  oinncEs 

MM  rHAIICIMO,  CAU  t4>as  • 
BOSTON,  MAM..  7  Walar  »tr—t 
mULAOCLFHU,  MotHi  I» 

■ALTIMOIIC,  MO.  aa«  M.  Mrtte* 


rtTTSMira,  MS  ruHwi 
NonroiK.  V*.,  at  cmipmtb  wkmtt 

MW  ORLEAMa,  Uk,  StlS  CMiri  MrMt 

■Aaron.  PA.  tM  Mifnii  r 


\Cl  >.C  II  s 

THE  am  MACKINtRV  CO.,  403  C>*v«Und  AlKM*m,  Cl<v<l«nd,  Ohl«,  OMral  Agents  t«>  Uk*  Cxat  I 
MTMAH  MirVLV  OO^  NwMni.  K.  C  HVMAN  WIP^LV  CO.,  WHmImhml  U.  9, 

RAMINMII  MAaOWAM  OO^  C»«T— Onw.  S.  9t  TMt  PAULSON  CO^  tovMHMll.  Oa. 

COLAOM  MAIIO«*ARK  OO.,  BrmiMitak.  Ca.  MaHNZIC.  OtNTINC  A  00„  W,n,m„«lm.  FIs, 

WM.  OWMIVS  aONA.  My  WmI,  Urn.  ALABAMA  IRON  WORKS,  Mokn.   a  . 

RAYMOND  NODOtON.  PaH  Tam»a,  fla.  T.  O.  LANtOAN,  «  a  Caiwunvit  *  C«a4  Ca^ 

f^^s  rlMlon,  S>  O 
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International  Marine  £n|(ineering 


Engines  and 
Engine  FiUintfs 


Highest  Type  of  Safety  Valve  in  Existence 

THE  AMERICAN 

Marine  Outside  Spring  Pop 
Safety  Valve 

Write  for  Information 


1908 

NEW  GENERAL  CATALOG 

250  pages  ol  De*oriplive  and  lllualraliva  matter,  ineluding 
our  entire  line  ol 

MARINE  BOILER  -nd  ENGINE-ROOi  SPECIALTIES 

SEND    FOR  iT. 

THE  AMERICAN  STEAM  GAUGE 
andVALVE  MANUFACTURING  CO. 

20S-220   CAMDEN    STREET,    BOSTON,  MASS. 

NCW  VOnK,  20  CanUndt  St.  ATLANTA,  Cqultibl*  Bldg.  CHICAGO,  7-*  S«.  J«H>r«on  S*. 


THE  ONLY 

Propeller  Thrust 

WE   MAKE  THE  BEST 


Bantam  Anti-Friction  Co. 

BANTAM,  CONN,  U.  8.  A 

Gee.  H.  Terry  Co-.     92  ChamlKrs  Street,     New  York 

DISTRIBUTORS. 

The  CUs.  A.  StrcHigcr  Co.,  Detroit,  Mkh. 

OISTRIBUTORO. 


IMPROVED  PIPE  MACHINES 

The  E.G.  4  B.  line  of  pipe  cutting  and  ttirmding  machines, 
nisuuifactured  by  Crane  Co.,  are  in  use  in  shipyards  and 
murine  repair  shops  all  uver  tbe  country.  These  machines 
possess  exclusive  features  which  greatly  facilitate  the  hand- 
iinf;  of  pipe  and  which  particularly  adapt  them  to  marine 
work.  They  are  unsur|>aSM<l  for  durability  and  for  rapid- 
ity and  economy  of  operatioa. 

Our  special  pipe  machine  cata1og:ue 
will  be  mailed  to  any  one  interested. 

CRANE  CO. 

CHICAGO 


ESTABLISMEO  IS55 
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THE  BRASS  RING 

Is  what  you  get  every  time  you  ride  on  the  Crandall  "  merry-go-round.*'  Every 
ring  of  Crandall  Packing  is  a  winner.  Cut  an  exact  lit  to  rod  and  box, — put  up 
in  boxes,  marked  for  machines,  and  alvt^ays  ready  for  use.  Absolutely  no  delay 
or  waste  in  using. 

Here  are  a  couple  of  good  ones: 


CRANDALL'S 
Halioi  High  Pr«Hiir«  Ring  Packing. 
StrU  300. 


Fot  hi^h  pressure  Piston  Rods  and  Valve 
Stems.  The  proper  packing  for  extreme  high 
presMires  and  super-heated  steam.  Will  not 
bum  or  blow  out  under  the  most  trying  condi- 
tions.   Made  in  all  sizes  to  Bt  rod  and  box. 


CRANDALX'S 
Raii^orcMl  StMm  Riag  Packing. 

styU  »a 


For  use  on  intermediate  and  low  pressure 
Piston  and  Valve  Rods,  and  all  ilcam  service  up 
to  I  23  pounds  pressure.  Rings  made  in  all  sizes 
up  to  24  inches  in  diameter.  Alio  made  sec- 
tioaal  where  packing  space  is  |  in.  vad  over. 


We  have  an  80-page  catalog,  showing  numerous  other  styles  of  Crandall 
Packings.     It  is  just  waiting  for  your  address.  Send 
to  our  nearest  branch  for  it. 


CRANDALL  PACniNG  COMPANY 

rectory  and  General  OfTlces,  PALMYRA,  N.  Y. 


BRANCH  OFnCES : 

New  York  City  I  36  Liberty  Street 

Cleveland,  Ohio    .  605  Superior  Avenue,  N.  W. 

Chicago.  IlL      .  .52  W.  Washington  Street 

Export  Department  .        .        New  York  City 


PACIFIC  COAST  DISTRIBUTING  AGENTS : 

MaGNF.su  Asill-i^TOS  SlTPLY  Co. 
San  Francisco,  CaL  .       Portland,  Ore. 

Seattle,  Wash.         ...    Los  Angeles,  Cal. 

DistrU>uting  Agencies  in  All  Important  Trade  Centers 
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TUt  Trade  Mark  on  Every  Padia(« 


OOCt  HOT  DRIP.  SPLASH,  OR  WRSTC  RWRV 

ALBANY  GREASE 

I«  ttie  Best,  CtieapeMt,  Cleanest  and  Safest  Lut>rlcant 
lor  IVIarlne  IVf actilnery 

CAN  BE  USED  IN  ANY  STYLE  CREASE  CUPonthemurket.  Will 
not  Rura,  frccic,  or  Ivavc  scdinniii .  1'  i'vv  frum  impurities.  Uniform 
in  quality.    Adopted  by  U.  S  Government  in  all  its  Dtpartmcnts 

Send  for  FREE  sample  cup  and  can  of  "jUbany  Grease."  givinR  diam. 
of  oil  hole,  deplh  of  oil  hole  from  top  of  cap  to  journal,  where  to  be  used 
and  firm's  name. 

MADK  ONLY  BY 


Ref .  ir  S.  P»t.  Otflc» 


ADAM  COOK'S  SONS, 


SIS 
West  Strsst, 


NEW  YORK 


TO  ANY 
ENGINEER 


A  CROSBY,  TABOR,  AMERICAN 
THOMPSON.  OR  LIPPINCOT 

INDICATOR 

Abo  500  other  things,  including  every  article,  tool 
or  device  any  engineer  may  want.  For  FREE  pre- 
mium liit  and  full  paiticulart  regarding  this  remaduble 
otfer,  ii9  out  and  mail  the  coupon  below  to 

FRANCE  PACKING  CO.,  Inc. 

STATE  ROAD.TACONY,  PHILADELPHIA,  U.S.A. 


Muuifactwen  o| 

METALLIC 

FIBROUS 

AND 


/ 


SHEET 
PACKING 


LlViaPOOl  AaCMCV,  ■CLIAMV,  WALHCII,  HIkt  CO. 


THE  PARSONS  MARIN| 
STEAM  TURBINE  COMPANY 


LIMITtD 


97  Cedar  Street 
NEW  YORK 


Tunamia  wean* 
WALLSCHD-ON-TTNC,  CNSLANO 


Is  prepared  to  grant  Licenses  in  the  United 
States  for  the  building  of  PARSONS  TUB- 
BINES  for  the  purpose  of  marine  propulsion. 


ADVANTAGES  OF  TURBINE  SYSTEM 

AbMtic«  of  Vibration 
Iiicr«aaod  EcoDomy  in  Coal  Consumption 
Heduced  Coat  of  Attendance  on  Machinerj' 
Reduced  Consumption  of  Oil  and  Stores 
Keduced  Diameter  of  Propellers  gives: 

IncreawMl  Facilities  for  Navigation  in  Shallow 
Waters.  Heduced  I^icing^  of  Propeller* 
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SMOOTH-ON 


Iron  Cement  No.  i 

Repaired  this  pump  six 
yean  ago,  and  it  is  ttill  m 
use. 

Smooth-on  makes  perma- 
nent repairs. 

That  cement  is  prepared 
in  powder  form — for  use 
mix  with  water. 

It  is  uitequalled  for  stop- 
ping leaks  of  steam — water 
— fire  or  oil — because  it  be- 
comes metallic  iron — thus  keeping  tight  at  all  tempera- 
tures. 

Cements  sold  in  5.  10  and  23  lb.  can*. 

Our  new  illuslratedjcalalogue  is  Free. 

Smooth-On  Mfg.  Co. 

JCRSCY4CITY.  N.  J..  U.  S.  A. 
London  Office.  8  MOiite  Str««t.  Moorficldi.  C.  C. 


KATZENSTEIN'S 

Metallic  Packiflgs 

Of  different  designs  for  stuffing 
boxes  of  engiDe*,   pumps,  etc. 

Flexible  Tubular  Metallic 
Peking  for  Slip  Joints 
on  Steam  Pipes  

L.  KATZENTSTEIN  &  CO. 

Qvncral  Mgchrinitd'  md 
EnfioMn'  SupfilM .... 

35«  West  St.,  New  York,  U.  S.  A. 


THE  PROFESSOR  ON  SHIPBOARD 

A  STORY 

NOTHING  has  c%*er  brcn  smbliihed  which  oontAiai  m  much  cvrry- 
day  iofiimiBtion  which  evrry  mirinrrr  ousht  ta  know  fti  thi* 
book.  In  u.UIitxm  Uy  the  itfactu^T  tnrt>rn]«iinn  it  mataiiu,  it  i« 
B  mnfll  rrtfltiblc  stnry  of  Ufe  at  aem.  Tbrre  ar«  twelve  ctiaiitrri, 
ftafotkiws:  (.  In  the  Ftremom;  U,  llunJslnpsof  Pimnra;  111,  Xisht 
Watch  in  a  TniJe;  IV.  Intenicw  with  Harney,  the  i  hler;  V,  Sotna 
rDinU on  Lubrication;  V'l,  Why  Kneinen  ar«  Noo-eflRoetil,  VII.  S*lt 
Watcf  ami  Bniler  Sc»le;  VIII.  Cttaninc  Flnllcr*  in  a  Tmpical  Port; 
IX.  How  U>  t'«e  iDdu^aton,  X.  Siinpl^  >■  xplanat>.in  of  the  Indicator; 
XI. '^verhaulinc  the  MAchinery ;  XII,  Pain ttnic  the  Pipt  S^-Mrui.  100 
p*C«&    B>  C.  A.  McAJliatcr.   Prica,  %IJ00,  Postpaid. 

For  mW  by 

INTBRNATIONAL  MARINE  ENGINEERING 

J7  BattfTT  PIscf,  New  York  C«y 

Cbristopbcr  St.,  Flnsbury  Sq.,  Loodoo,  E.  C. 


D.  FORBES  COMPANY 


are  manufacturers  of 
Steering  Gears  and 
auxiliaries,  and  tLis 
illustration  sKows  our 
latest  Hand  Steering 
Gear,  wliich  is  some- 
tliing  quite  unique, 
most  compact,  and 
substantial. 

Write  UB  for  prices  and 
particulari. 

W.  D.  FORBES  COMPANY 

HOBOKEIV,  IV.  J. 
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METAL 


and 


FIBROUS 


GARLOCK  SPECIAL  MARINE  PACKINGS 

VALVES,  HOSE  and  ENGINE  ROOM  SUPPLIES 


OARLOCK  HIQH  PRESSURE 
RING.  mLE  No.  300 


OARLOCK  HiOH  PRESSURE 
GA&KETS.  STYLE  Ho.  «04. 


C9 

OARLOCK  WATERPROOF  HYDRAULIC 
COLD  WATER  RINII.  STYLE  No.  99. 


OARLOCK  VALVES 
ORAl>ES  ro«  KVERV 

ci.\ss  or  si:n\ict;. 


WRITE  FOR  OUR 
LATEST  CATALOQLE 


OARLOCK  CI  SMION  CENTER  HVDRAUUC 
MOT  WATER  RISO.  STYLE  No.  775. 


THE  GARLOCR  PACKING  COMPANY 


Main  Offices  and  Factorx  PA.CMYRA,  N.  Y 


Pttlladclphla 
San  Franclaco 
Balllmore 


New  Orlcana 

Cleveland 

Bullalo 


New  York 

Chlcaoo 

Detroit 


Boston 
Norfolk 
SI.  Lx>ula 


Antf  in  all  rrlnclpal  Inland  ClUtj 


Star  Brass  Manufacturing  Go. 


MANUFACTURERS  OF 

The  "Non-Corrosive"  Extra  Heavy  Renewable 
Seat  and  Disc  Globe  and  Angle  Valve 

Specially  adapted  for  Hieh  Pressures  and  Temperatures. 
Bodies  made  of  the  highest  grade  Semi-Steel. 
All  parts  renewable,  including  Seats  and  Discs. 
Seats  of  solid  nickel,  Discs  of  special  bronze. 
Valves  can  be  repacked  wide  open  with  full  pressure  on. 
All  Valves  tested  to  six  hundred  pounds  hydrostatic  pressure  before 

shipment  to  customers. 
Also  Renewable  Seat  and  Disc  Brass  Body,  Globe,  Angle,  Cross, 
Check  and  Blow-Off  Valve. 

MAIN  OFFICE  AND  WORKS: 

108-114  EAST  DEDHAM  STREET,  BOSTON,  MASS. 


London  Office:  28  New  Bridge  Street,  E.  C. 


NEW  YORK: 
70  Cortlaudt  Street 


CHICAGO: 
Ae  Firth  Avenue 


PITTSIU  U<JH,  HA. 
A25  Tlilril  Avenue 


MONTREAL: 
ISO  St.  Jnniea  Street 
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Forsyth 

COMBINATION  METAL  INSERTION 

Packings 


A  high  grade  rubber  packing  with  one  or  more 
plies  of  pliable  metal,  inseparably  inserted — com- 
bining the  advantages  of  both  materials. 

It  successfully  withstands  high  degrees  of  heat, 
and  stays  in  place  under  high  pressures.  Makes 
perfect  joints  where  other  packings  cause  trouble. 

This  packing  has  been  thoroughly  tested  for 
more  than  8  years,  and  for  general  efficiency  and 
economy  shows  remarkable  results. 


PACKING  RINGS 


Expansion  style  as  illustrated— also  made  in  the 
sectional  type. 

These  rings  make  an  ideal  stufiBng  box  packing, 
the  metal  giving  a  stability  which  an  entirely  fibrous 
packing  lacks.  Can  be  used  with  excellent  results 
in  combination  with  other  packings,  such  as  our 
IMPERIAL  round  red  core. 


FORSYTH  PACKINGS  NEVER  FAIL  TO  SATISFY 


/  BELTING  for  power  transmission  and  Conveyors. 
HIGH     \  HOSE  for  water,  steam,  suction,  pneumatic  tools,  and  fire  protection. 
GRADE  j  PACKINGS  in  great  variety.     Mats,  Matting  and  Treads. 

'  VALVES  for  every  condition  of  marine  service. 

MANUFACTUHU  BV 


JAMES  BENNETT  FORSYTH,  Manfg.  AgL  &  Cenl.  Manager 

BOSTON  NEW  YORK  BUFFALO  CLEVELAND  CHICAGO 

ST.  LOUIS  CINCINNATI  MEMPHIS  NEW  ORLEANS  MOBILE 

BALTIMORE  PHILADELPHIA  SAN  FRANCISCO  PORTLAND  LONDON 
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SHERIFFS 
MANUFACTURING  CO. 

ESTABLISHED  1S54 

Marine  Machinery 

AND 


Over  3,000  Sheriffs*  Propeller  Wheels,  made  to 
date,  of  the  best  material  and  castings,  give 
desired  results. 

MILWAUKEE,  WIS.,  U.S.A. 


Marine  Boilers 

INTEIINALLV  nRCD  TVPCS 

Centrifugal  Pumping 
Macliinery 


KINCSFORD  FOUNDRY 
AND   MACHINE  WORKS 

OSWEGO,  N.  Y. 


THirtx  xvttrs'  experience  building 

Engiiies 


H.  6.  TROUT 

IVin^  Iron 
WorKs 
2i6  Ohio  SC. 
BUTTALO.N.Y 


The  HIDBAL"  AHtomatk 

PUMP  GOVERNOR 

The  moat  dumhln,  nfflctcnl*  MntttiT*  Utd 
r«U«bI«  PuBp  UovcrDor  luade. 

Tbe  oiilT  nno  thnt  cnn  Ixi  aiiMj  iiuooea*,llU7 
on  Salt  WaUror  aur  ulh<T  liquid  lUlbla  to 
Carretf*  (be  platon  or  leave  sdi'poalt. 
Madn   tliruusbuut  of  tbe  bett 
STBAM  BRONZe  riBTAL 

Appn>T«d  by  tbe  National  Br«rd  of  Baper- 
Ttnlnir  Impoctors  of  Btoarn  V>»»oU. 

Catalocuo.  ntc.,  for  ths  asklns. 

T  he"IDEAL"  Automatic 
Pump  Governor  Co. 

15-25  Whitehall  5t.    New  York  City 


MOSHER  WATER  TUBE  BOILERS 

Type  A 

Over  luo.OOO 
H.  P.  ia  me  in  United 
State*.  RiMtun,  Mex- 
ican aod  Brazilian 
Naviet,  CommerciaJ 
Votrlt  and  hail 
Yacktk  Anyluhecan 
lie  rcrplaccu  \«ilhout 
diiturbing  any  other 
lube.  Furljr  lubetcm 
be  removed  ihrougb 
OM  hand  hole,  Cur> 
Talur*  oi  IuliO  |u(I 
tutficieni  to  avoid 
eipansioa  troulilea 
and  not  inlet  lerc  with 

Type  B 

Createal  facility  for 
repairt  and  alto  for 
cleaning  ijilerior  and 
cxicrior  of  lubci. 
No  tcrewed  joiiMi. 
No  ca<l  parlL 
All  wrought  bm- 
'  lerial. 

L^argetl  grate  tar- 
face  lor  Soor  ipace. 
Lightett.  moat  com- 
pact and  eatieit 
•leaming  bailer  nade. 

MOSHER  WATER  TUBE  BOILER  CO. 
NO.  1  BROADWAY,      •      -      •       NEW  YORK. 


88 

Wkdn  wriliKt  U  aJvtniitri,  pUcf  mmiam  lamBATiORAL  MAaisx  Enaiirnuaa. 


Google 


Januaiy,  190& 


Internationttl  Marine  £n{(ineering 


BoUer  Room 
Ecfitipment 


SMOOTH-ON 

T«»tjt  n«.flK-i»i,0      5.  PaT  ;  OFF.- 


Seven  Years  A^o  This  Pump  Was  Repaired  With 

Smooth-On  Cement  No.  1 

And  it  is  as  Ti^ht  as  a  New  Pump 


SHOOTH«ON  makes  permanent  repairs.  Applied  as  a  paslc  or  putty  it  quickly  metalizes. 
When  hard  it  expands  or  contracts  with  the  iron,  of  which  it  becomes  an  integral  part. 
It  positively  STOPS  ALL  LEIAKS  of  steam,  water,  fire  or  oil. 

Elngineers  should  get  our  Free  Catalogue  and 
read  the  story  of  the  job  illustrated  above. 

SmootH-On  Manufacturing  Co. 

572>574  Commanipaw  Ave.,  Jersey  City,  N.  J.,  U.  S.  A. 

Chicago  Warefaouae.  61  N.  Jefferson  Slrixt  San  h'rnnnsco  Warrbouie,  30  Sacnincato  Street 

IsgUtk  BrMck,  S  White  Street,  Noorfields,  LondoB,  I.  C 
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— WHITE-FORSTER— 

WATER  TUBE  BOILERS 

MANUFAOTUKEO  BY 

J.  SAMUEL  WHITE  &  COMPANY,  Ltd. 

EAST  COWE8,  I.  O.  W. 

110,000  I JIJ>.  lupiillcd  lo  ItrltUh,  Jaranrw.  Amtrkan,  Ruutan,  Italian. 
AuUrUn  and  ChlNan  Navica.  Crown  Afcnla  lur  C<iI<hiI>«, 
NaUoaal  Liliboal  InMllutloB.  ftc. 


Spicui  FEAniHti-SIMPllCITY,  FACIUTY  FOI  RFPAIR,  EFFICIENCY 

All  Tulwa  o(  aamt  Cartalur*    rrducinf  Spare  flc«r  lo  •  mliriinani. 
Any  Tuba  cm  ba  rana«ed  wilhoul  diaturMnc  remaining  InbM  or  mmj 
oOur  part  ol  ilic  Bwlcr  or  Stkp,   1  itbet  cully  cicnnad. 


Wh|t«.ror»ter  Water  Toh*  BollerB  of  2.000  I.H.P. 


PSOGTIGilL  IDBBIIIE  EIHIIEEBipii 

FOR 

MARINE  ENGINEERS  AND  STUDENTS 

WITH 

Alil*  for  Applieaitc  for  lUriia  Eaglaoere'  LIommo 

PRor.  w.  r.  dukand 

SECOND  EOlTiON,  PRICE  $5.00  (21/.) 

'ptllS   BOOK  is  devoted  exclusireljr  lo  the  pracikal  side  of 
Marine  En^ineehnj^  and  is  especially  intentled  (or operative 
engineerii  and  students  of  the  subject  generally.  «od  p&rtic- 
olarly  (or  tho«c  who  are  preparing  for  the  examinations  for 
Marine  t^O][incers'  license!  for  any  and  all  grades 
The  wroik  is  divided  into  two  main  parts,  of  which  the  first 
treats  of  the  subject  of  marine  engineering  proper,  while  the 
wcond  consists  of  aids  to  the  mathematical  calculations  which 
the  marine  engineer  is  commonly  called  on  to  make 

PAKT  1. — Covers  the  practical  siile  of  the  subject. 
PAUT  //.—Covers  the  general  subject  of  calculations  for 
marine  engineers,  and  furnishes  assistance  in  maibemalics  to 
tliusc  who  may  re<^uirc  such  aid. 

The  book  is  illustrated  with  nearly  f  0«ir  hliadred  dUcraau 
mnd  caU  made  specially  for  the  purpose,  and  showing  con- 
structively the  mo^t  approved  practice  in  the  different  branches 
u(  the  subject.  The  text  is  in  such  plain,  simple  English  that 
any  man  with  an  ordinary  education  can  easily  understand  it. 


FOR   8ALE  BY 

INTERNATIONAL  MARINE  ENGINEERINQ 

17  Bnttery  Place.  New  YorK,  U.  S.  A. 

CKristopHer  Street, 
rinsburjr  Square.  X..  C,  London,  England 


ECONOMY  IN  STEAM  PRODUCTION 


Highest  Boiler 
Efficiency 

Absence  of  Smolce  with 
Soft  Coai 

Eiiis  &  Eaves  Induced 
Draft 

/ n  Mir  in  tkt  mitnktmt  mariiu  oj  all 

countrifs. 

May  -JY  txpliiin  Ui  ynu  Ihr  syiiem  in 
JrUil  and  ri-Jtr  yoH  lo  nsm  nf  ilf 

I'lir  t-'ull  Pattkulats  AiUnn 

John  Brown  &  Co.,  Ltd. 

18-25  WHITEHALL  ST.    NEW  YORK 

W.  OARLILC  WALLACK.  Amnrtean  M*»rM*«talln 
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Boiler  Room 


Boimms 

SUHABLE  FOR 
ALL  CLASSES  OF 


MORISON  SUSPENSION  FURNACES 

a 

FOR  MARINE  AND  LAND  BOILERS 

NIFORM  THICKNESS— EASILY  CLEANE 
UNEXCELLED  FOR  STRENGTH 

^^^^^^^^^^^^^^^^^^^^^^^^^^^^  ^ 

ADE   TO    UNITED    STATES,  LLOYDS 
BUREAU  VERITAS,  OR  ANY  OTHER 
REQUIREMENTS 

MADE   IN   THE   UNITED  STATES  BY 

z 

THE  CONTINENTAL  IRON  WORKS 

WEST  AND  CALVER  STREETS                NEW  YORK                (Borough  of  Brooklyn) 
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The  Roberts  Water  Tube  Boiler 

FOR   HIGH   CLA5S   HARINB  SERVICE 


TWENTV-FIVE  YEARS  IN  USE 
AND    STILL   A  SUCCESS 


STEAMER  ASBURV  PARK  EQUIPPBD  WTTH  NINE  ROBERTS  BOtLERS 


THE  PIONEER 
BOILER   OF    ITS  TYPE 


THE  ROBERTS  SAF  ETY  WATER  TUBE  BOILER  CO. 

39  and  4 1  CortUiKrt  StrMt,  New  York  City 

PHONE,        CORTLASDT  WORKS,  REO  BANK.  N.  X 


THE  PERFECT  MARINE  BOILER" 


points  of  tiperlorttr,  satisfying:  the  re- 
quirements of  the  most  approved  steam  boilrr 
practice,  make  tfie  Taylor  Boiler  the  most 
economical,  the  most  durable,  the  lightest,  the 
most  powerful,  the  most  efficient,  and  the 
easiest  steaming;  boiler  extant.  It  has  the 
greatest  feed  endurance  of  any  boiler  made. 
It  realises  the  most  complete  combustion,  and 
the  greatest  heat  absorption — dtie  to  its  furnace 
combustion  chamber  and  flue  design — and  Is 
of  the  free  circulation  type.  The  tubes  are 
interchangeable  and  are  easy  of  independent  re- 
moval. Send  for  catalogue  with  full  description. 

TAYLOR  WATER  TUBE  BOILER  CO, 
345  FRANKLIN  ST.,  DETROIT.  MICHIGAN 


FOSTER  SUPERHEATERS 

Save  Heat-waste   and    coal  bills  and   promote  the 
hi^Hest  efficiency  of  boilers,  engines,  and  turbines. 
SEND   FOR   FREE  CATALOGUE 
Installations  include  all  types  of  boilers  and  sKow  economies 
of  33  to  30%  net  annually-  on  cost  of  superheating  equipment. 

POWER  SPECIALTY  COMPANY     in  Broadway    NEW  YORK 

THE  ROOKERY,  CHICAQO.  10  POST  OFFICE  SQUARE,  BOSTON. 

LAND  TITLE  BUILDINQ,  PHILADELPHIA. 
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Boiler  Room 
Equipment 


AUTOMATIC  INJECTORS 


1886-1907iWIN  THE  LAUREL  WREATH  |sales50a000 


The  World's  Standard  Boiler  Feeder 

MAIVUFACTtJRIEIU  BV 

F»EIMBERXHY  IlNJ*JECXOR  COIVIF»AlMY 

DETROIT,   IVIICH.,  U.  S.  A. 

Branches:  NEW  YORK,  N.  Y.;  LONDON.  ENG.  Canadian  Factory:  WINDSOR.  ONTARIO.  CAN. 
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THE  BABCOCK  &  WILCOX  CO 


NEW  YORK  AND  LONDON 


Forged  Steel  Water  Tube  Marine  Boilers  and 

Marine  Superheaters 

STRAIGHT  TUBES  ACCESSIBLE  EXPANDED  JOINTS 

LEADING  Water  Tube  Boiler  for  Naval  and  Merchant  Marine  Service 

durable  economical 
works: 

BAYONNE,  NEW  JESSBV.  U.  *.  A.                 RENFREW,  SCOTLAND^  PARIS,  FRANCS                  OBERHAUSBN.  OBUMNV 


The  Ahem  Marine  Boiler 

POWERFUL  be  c»us«  it  d«Uv«r«  mora  horas  powsr  p«r  ^ra1«  ar** 
than  any  boilar  invantad. 

DUIVADL£  bacauaa  accumulation  of  aadimant  ovar  ftra  is  impoaaibla, 
bacauaa  it  is  a  fira-tuba  boilar. 

ECONOMICAL  bac«u  sa  it  Kaa  itraataat  amount  of  kaatin^  aurfaca 
on  given  floor  area  1  it  Is  ll^Kt  on  fuel,  bacausa  tubas  can  ba  claanad, 
removed  or  replaced  without  disturbing  snjr  part  of  boilar  but 
casinit  door. 


D.  AHERN 


203  South  Street.  NEW  YORK 


40^  THE  STAR  CONDENSER  PACKINB  TOOL 


SAVED 

Br  XJming 


It  hai  revolution- 
izad  the  psckin| 
of  tube  eodi  of 
Surface  Conden- 
•er>.  We  want  to 
tall  jroa  all  about 
It. 


MATTESON    A  DRAKE 


69<ei    Pearl  Straal 


NEW  YORK 


BOILER  EXPLOSIONS  f_,_„«o;Klrv 
D»«  10  Broken  St.r>  llIipOSSlDle 

Willi  ihf  tM*  ol 

HOLLOW  STAYBOLTS 

1fnpoii«nt  iJtcra-             Usnnfacturrd  bv  the 
turv  and  prim  on      Fslli  Hollow  Stayboll  Co. 
•pplknti'm.                  CtiyatK'tCa  Fall*,  i  »tio 

c 

\     V  1\\b  taW'     fit  11  1   A  ^  AV»Abl  V.lM&'\HO[HQUOV«  BARS  < 
1                                    "■V^llf\li»»          mHTTOTtHTT.  ,/)V 

JBOTHHOaOWAMDSOUD.MAOCOFBiSTqUMlTY      ^ » PS  TOWE''    ^  1 

'  DOUBU REFINED  CHARCOAL  IRON  OR  SUEL.  CUYAHOGA  FALLS.O.U.SJ^.  A 

STAVBOLT  TVADB  ilULILITIID 

i 


WE  B U 1 L D, — light, — compact, — durable,— 
accessible, — sectional , — BO  I L  E  RS, — for 
all  marine  purposes.  Our  new  catalogue  describes 
them,  tells  who  hcis  them,  shows  cuts  of  more  than 
200  vesselswe  have  equipped.  Let  us  mail  you  one. 

Almy  Water-Tube  Boiler  Co. 

PROVIDENCE,  R,  /. 
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POSITIVE  SHIP  VENTILATION 

IS  SECURED  BY  STURTEVANT  ELECTRIC  FANS 

They  can  be  placed  just 
where  wanted  with  reg- 
ulating rheostat  in  a  con- 
venient location.  Motors 
of  enclosed  dust-proof 
type  for  the  fire  room,  or 
semi-enclosed  for  other 
parts  of  the  ship. 

For  ventilating  the 
Battleship  "New  Hamp- 
shire" the  B.  F.  Stur- 
tevant  Co.  furnished  25 
electric  fans,  9  of  which 
are  shown  here. 

B.  F.  STURTEVANT  CO..  Boston.  Mass. 

GENERAL    OrriCE    AND    WORKS.  HYDE   PARK.  MASS. 
NEW   YORK         PHILADELPHIA         CHICAGO         CINCINNATI  LONDON 


Dtaitnen  and  Duiiden  of  Hntinc.  Vrnblatiiv.  Dryioc  and  Mcchankml  Dnft  Appvatu.;  Fu  BlowM*  %nA  Bxfauistan, 
Rotary  Bknrai  and  Eihaniten;  Sicam  Encinca,  Electric  Motnn  and  Gcocratinc  Sett;  PiwtUMtSc  Stpwatan,  Fnci 
Boooomiun,  Porgca,  Hxhauit  Headi,  Steam  Trapa,  etc. 


US 


1000  Oftlloo  per  Slliiat«  Serm  B(e*m  Pump 
tor  190.R.  Hewl. 


Buyers  of  our  Centrifugal  Puraps  and 
Marine  and  Stationary  Engines  Kave 
our  Guarantee  back  of  tLem,  kacked  by 
42  years  or  experience. 
We  are  tbc  Oldest  and  Largest 
Builders  of  Steam  Pumps  in  America. 

Writ*  for  Trmm  Cal.logu* 

Morris  Machine  WorKs 

B.Idwkn.vilU.  N.  r. 


THIS  TYPE  OF  AL'TO.MATIC 

WORM  GEARED  STEERING  ENGINE 

can  be  located  in  any  desired  part  of  the  ship. 

SteriinK  rnitinrn  nn<i  grars,  hoisting  engines, 
wini  hc.H  ami  all  kintU  of  ship!)'  auxiliary  ma- 
rhinerj- 

Calalofuc  fn. 

WILLIAMSON  BROS.  CO. 

PHII.AOE,I,PHIA,  PA..  V.  S.  A. 
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General  Electric  Conpany 

Electric  Heat  and  Power 
on  Board  Ship 

Are  as  safe,  adaptable  and  convenient  as  electric  light 


Two  25  k.  w.  direct  current  generators,  direct  connected  to  Curti* 
Steam  Turbines — furnish  power  for  liRhttnf;  purposes,  electric 
dish  wuhers  an<l  <ither  elcclric  nppnratus  on  the  "  Hendrik 
Hudson,"  of  the  Hudson  Kiver  Day  Line  Boat. 

The  Curtis  Steam  Turbine  Generator  furnishes  the  necessary  current. 
It  fits  compactly  into  small  space,  and  is  free  from  vibration. 


The  electric  wash  basin  is  a  compact  device  for  obtaining 
hot  water  quickly  and  conveniently  in  the  state-room.  No 
leaky  steam  or  hot  water  pipes  are  involved,  and  the 
complete  apparatus  folds  snugly  into  a  small  space. 


The  motor  driven 
deck  winch  is  typi- 
cal of  the  conveni- 
e n c e  of  electric 
power  on  s  h  i  p  - 
board. 


Blowers,  ice 
machines,  dish 
washers,  etc.,  are 
all  driven  by 
electric  motors. 


Chicago  Office: 
Monadnock  Bldg. 


PRINCIPAL  OFFICE-: 

SCHENECTADY,  N.  Y. 


New  York  Office 
44  Broad  St. 
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C.  A.  GRISCOII.Jr.  A.  N.  SRNCER  M.  K.  BOWMAN 

ftaMtni  VkcMdini 


THE  GRISCOM-SPENCER  COMPANY 

Formerly  The  James  Reilly  Repair  and  Supply  Company 


General  Offices 

West  St.  Building,  No.  90  West  St.,  New  York 

(fUMUM  IS61) 


MARINE  REPAIRS 

of  every  character  on  instant  notice 

MARINE  SUPPLIES 

of  all  kinds  at  lowest  market  prices 


Jwsey  City  Pier  and  Shopi 
Nortli  Mvcr,  adjoining  Pcnna.  R.R.  Terminal 

Foot  of  WasMiu^on  Avcmie,  Delaware  River 

NEXT  PAGE) 
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THE  GRISCOM-SPENCER  COMPANY 

W  WEST  STREET.  NEW  YORK  CITY 

FORMERLY  THE  JAMES  REILLY  REPAIR  AND  SUPPLY  COMPANY 

229-230  WEST  STREET.  NEW  YORK  CITY 
(EsUbliihcd  IS67) 

Ttlcphonc,  fthfttt  twHchboard  ta  til  d«partin«nti        Telephone.  Jcnty  Dly  Worki        Telephone.  Phllidclphli  Werki  ind  Jopply  Noute 
New  York  Oflict,  7461  Cortlindt  1520  JerMy  Main  1119       Lombard  2292 

Marine  Contractors  Engineers 

MANUFACTURERS  MARINE  MACHINERY 


WHARFAGE  FACILITIES  AND  SHOPS 


Jeney  City : 
Pier  B,  N.  R.  (I  block  from  P.  R.  R.  Terminal) 


Philadelphia: 
Amcrican-Red  Star  Piers  (Foot  Waihin^ton  Avenue) 


Boiler  Shop,  Coppersmithy,  Carpenters  and  Ship  Joiners, 

Machine  Shop,  Brass  Foundry,  Pipe  Fitting,  Forge  and 

Steam  Hanruners.  Sheet  Metal  Shop.  Electrical  Repairs 

MARINE  SPECIALTIES 


Rellly  .HuUlcoll  Feedwiter  Healer 

SMALLEST  LIOHTEST- 


Rfilly  Mullkoll  Evaporator 


Rellly  CEbxn)  Grtaic  Extractor 

■BEST  CONSTRUCTED  MOST  EFFICIENT 


WRITE  FOR  CATALOOLIE 


4(* 
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Auatiliatry 
MacKlnery 


THE  CASE 

AUTOMATIC 
HIGH  SPEED 
ENGINE 


BUILT  IN  SIZES  FROM  2  TO  25  HORSE  POWER 

ADVANTAGES 

Simplicity 
Direct  Action 
Compactness 
Lightness 

Large  Wearing  Surfaces 
Automatic  Lubrication 
Perfect  Regulation 


eSPEOiALLY  ADAPTED 
FOR  MARINE  LIQHTINQ, 
PUMPING  AND  REFRIQ- 
E RATING  PLANTS 


W  mV  piflCHlNE  GO. 

NEW  BRITAIN,  CONN. 


DE  LAVAL 


DC  LATiL  nap.  TUWIIMt  DBITI.H  craCl-t«TIIIU  TVttt 

Steam  Turbine  Motors 
Steam  Turbine  Dynamos 
Steam  Turbine  Blowers 
Steam  Turbine 
Centrifugal  Pumps 
Electric-Motor  Centrifugal 
Pumps 

•CNO  FOR  CATALOaUC  HO  >■ 

DE  LAVAL  STEAI  TURBINE  CO. 

TRENTON,  N.  J. 


HIGH  VACUUM 

APPARATUS 


SUCTION- 
VALVELESS; 
AIR  PUMPS 

Horlxontal  and 
Vartlcal  Dealgna 


Ik  Horlxontal 
r\      Vartlcal  Dei 


SURFACE 

AND 

JET 
CONDENSERS 

PUMPS 
FOR  EVERY 
SERVICE 


C  H.  WHEELER  MEG.  CO. 

MAIN  orncc  AND  woRKa.  PHILADELPHIA 
miw  roKK     riTTtauxa     ««ttli     cHroao    •t  p«ul  clivci.>mi> 
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Marine  Refrigeration 

Maximum  Amount  of  Space  Cooled  at  Minimum  Consumption  of  Power 
and  Minimum  Space  Occupied  l>y  Machinery. 

PERFECT  VENTILATION  AND  AIR  PURIFICATION. 


ESTIMA  T£S  anJ  DES/GaVS  CffEEKFULL  Y  FURS'lSUED. 


AMERICAN    LINDE   REFRIGERATION  COMPANY 

346  BROADWAY,  NEW  YORK 


SECTION  or  APPARATUS  OH  lABCER  SCALE  THAN  BOIIEH 


The  Equilibrium  Circulator 

AND  STEAM  HEATING  ATTACHMENT 
A  Necesiity  for  Marine  Boilers 

PKOLONCS   LIFE  OF  YOUR  BOILKR 

Just  at  unportaat  u  ^our  injcctnr. 

v.  S.  SCeambi-at  Inipcirtoni  la^  thii  apparatus  sbould  be  miuired  by 

law  to  be  plm-wl  in  all  boiWn, 
Prrvmta  or  rcvluce*  ftiamlnic.  of  ptiminc  and  pltttag. 
Eqtialixe*  expuasion,  and  prrventi  Irak*  of  traiDt  aod  riveta. 
PiTventa  the  deptnit       sediment  and  formatmo  of  scale. 
ItKTraset  ilraminK  capacity  5  per  cent  to  15  per  cmL 
I.loyds  aod  Hartford  losufSDc*  Company  approva  it- 

H.  BLOOMSBURG  (Sl  COMPANY 


4S5  M.  CARCV  STREET 


BALTIMORC  MD. 


LIDGERWOOD 

Hoisting  Engines 


FOR  THE 

(Conctruction  of  Ships 
and  OISCHARQINO 
CARGO 


OVER  30,000; 
ENGINES  ANOq 
ELECTRIC  HOISTS 
IN  USE. 


SUndafd  Lidgcnrood  Electric  HoiM 

Ship  Winches 

iSTCAM  AND  ELECTRIC) 
F<r  Dockt,  M«r*li<>u<ci,  Ufblcr*,  Slum  and  Siilnc  Vinuli,  U 
Coaliag,  hudlint  Carfoo  sad  utbcr  Stcunthlp  work. 

LIDGERWOOD   MFG.  CO. 

96  LIBERTY  STRtET,  NEW  YORK 


Davidson  Pumps 


Horizontal 


AND 


Vertical 

FOR  ALL  SERVICES 

Condensers 


Evaporators 
Ash  Ejectors 


Send  for  Nrw  Calalogua 

M.  T.  DAVIDSON  CO. 


Tribune  Butldloe,  154  Nauau  St. 

T»U  4671 


NEW  YORK 


SO 
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TO  MANUFACTURERS  OF  MARINE  MACHINERY  AND  APPLIANCES 

II  will  pay  you  to  have  a  permanent  exhibit  in  the  exhibition 
department  of  the  Philadelphia  Bourse 

•  .•  • 

Eighteen  thousand  square  feet  on  which  can  be  shown  marine  engines,  both 
steam  ami  gasoline,  metal  and  wood  working  mnchinenr'  of  all  kinds  and  all 
other  marine  machinery  in  actual  oj)eration,  beside  launches  and  yachts  and 
fittings  and  appliances  of  all  kinds  for  marine  trade. 

Space  of  20  square  feet  and  upward,  at  reasonable  rentals.  Steam,  electric, 
gas  or  water  power,  if  desired.  Even."  modem  convenience,  including  branch 
post  office  and  telegraph  office,  railroad  ticket  and  freight  ofTices,  barlx*r  .shop 
with  bath  rooms,  and  the  finest  restaurant  in  Philadelphia,  all  in  the  building. 

A  mechanical  engineer  in  charge,  who  furnishes  visitors  with  any  information 
desired  and  esjx'cially  in  the  ca.sc  of  an  exhibit  without  personal  representation. 
But,  beyond  every  other  consideration  is  the  fact,  that  in  no  other  one  place 
in  this  country  can  vou  show  your  machines  to  .so  many  machinery  buvers  as 
right  here  in  THE  BOURSE. 

Write  lor  particulars  as  to  apaoa,  rata*,  etc. 

THE  BOURSE,  Exhibition  Department,  Philadelphia,  Pa. 
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T  &  M  QUALITY 


Engines  that  start  and  reverse  on  the  spark 

AT  ALL  THE  BOAT  SHOWS 

Send  for  Catalog  stating  sizes  you  are 
interested  in 

TERMAAT  6  MONAHAN  CO. 

OSHKOSH,  WIS. 
Cicport  Office,  B  ai  Produce  CxcIud^.  New  York 


BARBER 

JUMP  SPARK 
MARINE  QASOLINB 
BNQINGS 

EuOrnvted.  Roq  b  •ithir 

dinciKiii.      Speed  Conunl. 

(lUlcrUI.  Workmaaahlp 
w4  ltuBalii(  QtMil. 
Um  QaaraatM^ 


Barber  Thre*  Blade 
Keverae  Wheels 


lliOH-a«AD«,  MoOSUTS  Or  rain 


BARBER  BROTHERS 


St*.,  Syraouts,  N«w  Vork 


ELECTRIC 
GASOLINE 
AUTO-BOATS 


HIGHEST  GRADE  MATEKIAL  add  WORKMANSHIP 
TWKLVE     YEARS-  EXPXRIKNCK 


166  BOATS  of  various  elsee 
up  to  95  re«t  BUILT. 
£  Q  U  I  r  r  £  D  end  SOLD 
alnce  Januarar  1.  1904 


YACHT  STORAGE 
MARINE  RAILWAY 


TtlE 


ELECTRIC  LAUNCH  CO. 

Telcphoae  119  BayoaM 

BAYONNE  CITY.  N.  J. 

Mam^m  oi  tha  NalioaAl  AMOcaatim  of  Kofiae  and  Boat  Manofmctvrcn 


LAMB  MARINE  ENGINES 


GEO.  H. 


ALSO 

EVERYTHING 

FOR 

BOATS  a.i 
ENGINES 
TERRY  CO. 


Oa  Chambers  St..  New  Vork 


lEe  Mietz     Weiss  Marine  Oil  Engines 


OPERATED  BY 


Kerosene  Oil,  Fuel  Oil  or  Distillate 

SiinpJar,  Sifnx,  Mm  ReliiUc  anil  Mat  Economitil  Marine  Engint  on  the  market. 
No  ValTo,  Cam*,  0«n,  or  Eleet»k  Sf«lcini  DeTice*.    No  Vapotiicn  and  No  Dingttoui  Gaai>- 
Ilne  uaed. 

Marine  i  le  no  H.  P.,  Sudonaiy  t  to  150  H.  P.    0»«»  }o,ooo  H.  P.  in  opefaboD. 

Catiihgut  ifpcH  rrqunt. 

AUGUST  MIETZ  IRON  FOUNDRY  &  MACHINE  WORKS 

isa-138  Mott  Street,  87.89  Elizabeth  Street  New  York.  U.  S.  A. 


Two  CroU  Condent  Thryat   1-120  H.P. 
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Valveless  Marine  Motors 


THE  LACKAWANNA  VALVELESS  REVERSIBLE  MOTORS 

Hava  no  Springs,  Ooars,  Oants,  Lbvbts,  Rods  or  RmvarS' 
Ing  Propo/lor  Blados  to  got  out  oi  ordor, 

Onoo  you  uso  a  VALVELESS  motor,  you  wlU  navar  buy 
anothar  kind. 

Thay  are  easy  to  start  and  oasy  to  operata,  of  llgM 
weight  and  very  eoonomloalm 

Speed  limit  100  to  2000  revolutions  per  minute* 
WRITE  FOR  CATALOGUE  C. 

The    Lackawanna   Manufacturing  Co. 

NEWBURQH,  N.  Y. 
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THE 

DDmr^CD/\DT    "'^  MOTOR  THAT  MOTES" 
Dl%l  i^^lbl    \^rC  1              bridoe:port  motor  company 

Sind  lor    Molor  Fjrl,          BR  1  DO  E.  PO  RT.  CO  N  N. .  U.  S  A 

WE  SELL  ALL  BOOKS  OS  MARl/NC  E/NGl^EERIIN^3  tnOT  OUT  Of  PRINT 

.     .      ^v^^    .    «       I  N  T  t  R  >J  /\  X  I  0  M  A  U    M  A  H  I  !V  E    E  M  CJ  I  .NJ  E  El  R  1  PsI  O 

Loatfon:  Clufi<o|ihcr  S4r»«<,  1  Iniburr  Squire.  1.  C                                                                            Nr.           WMldull  Balldlnc.  17  Hjllcry  P1«c» 

is 

The  Propel  l^r  «  ^he  Most  Important  Part  of  Your  Boat 

THE  BEST  IS  NONE  TOO  GOOD 
ADJUSTABLE  PITCH  AND  REMOVABLE  BLADE  PROPELLERS 

WILLIAM  T.  DONNELLY,  132  Nassau  St.,  New  York 

wens  FOR  CATM.OOVB 

:t907: 


HlNox  marine  motors 

Thr«*  port.  3H  to  13  H.  P. 
Four  cycle.  20  and  '40  H.  P. 

SIMPLE     RELIABLE  ECONOMICAL 
Automatic  Throttling  Floats  Feed  Carburetor 
gives  PERFECT  SPEED  CONTROL 

S«iMf  /or  CmtBlogue  B.    Send  for  deacHptlve  clrculmr  of 
our  Worklag  and  Pleaaure  Boats 

CAMDUN  ANCHOK-KOCnLAND  MACHINE  CO. 

CAMDE.N.    MAINE.  U.  S.  A. 

BK.ANCHE.Si  BOSTON,  67  Waakington  Str««l.  No.,    NEW  YORK.  J24  Brosd  Str*»t 


THE  LANE  d  DE  GROOT  CO. 

30S^ia  VERNON  AVE..  LONG  ISLAND  CITV.  N.  V. 

nETALLlC  LIFE  BOATS  AND  LIFE  RAFTS 


(1 


Abo  Billdcrs  of  En^clhardt  Collapsible  Life  Boats 
WOODEN  AND  IRON  BOATS  OF  EVERY  DESCRIPTION 

Uh  BmIi  A|vrrra4  kr  IT.  S.  SapnrMaf  Uftcfn  Uwmr*  la  SUck 
Talapbaae,  2078  arernpotot 


YOUR 
INVENTION  "bT 
PATENT 


WORTHY 

or  A 


Inquire  of  DELBERT  H.  DECKER 

ATTORNEY  and  COUNSELOR  ait  PATENT 
LAW  and  EXPERT  in  PATENT  CAUSES 
Loan  and  Trual  Dld^..  WASHINGTON.  D.  C. 

S«van  S'vara  In  XJ.  S.  Patant  OBoa  Exaaalnlmg  In* 
vatkUana  In  KlaatrioitT*.  Caa  Cnglnaa.  Rafrl^vratlon 
Blavan  Kaara  Sollollor       V,  9,  and  roraign  Palanta 


•'ISTAIMOARD'^  MOTORS 

For  Commercial  Service 

Arc  now  being  usid  in  Coastwise  Schooners,  Fishing 
Schooners,  Tow  Boats,  0>'ster  Dredge  Boats,  Freight 
and  Passenger  Service. 

Built  in  sizes  from  12  to  2,000  H.  P. 

We  invite  corrcspondt  nce  as  to  your  requirementa; 
are  always  pleased  to  submit  estimates,  etc. 

WRITK  FOR  CATALOCUB 

THE  STANDARD  MOTOR  CONSTRUCTION  CO. 

 Wo.  lao  WHITOW  ST..  JERSEY  CITT,  N.  J..  U.  S.  A. 


Tat  Pttrolia  No.  1.   Owned      SuniUril  Oil  Co. 
Equippad  wilh  7i  H.  P.  SuinUrd  Uattt. 


54 


Wkim  mritimt  to  adWrfun-i,  Untt  mnHm  IitruHATIOMAL  Ma«i«i  Eaoiaiiima 


Google 


Jakvakv,  1908. 


International  Marine  Engineering 


YacKtsI 

and  Launch* 


V fi  KOWALSKY  / 


KOWALSKY  MARINE  ENGINES 

CREATCST  p«Mn^  unount  d  pci«^  and  MtirfacliorT  lervktf.  ««:aap«aaMl  br  the 
LCAST  i3.^ar  treble  *ea  expcMc. 

Ka«r  pntt-luurtl  iKc  Kuw&kky  Co.  Atid  Wve 

now  bnng  buUt  •!  OW  own  foAy  vqufcwd  pUiU 

WATERMAN  MARINE  MOTOR  CO. 

1500  V113I  I  ok;  MKLtl  DETROrr.  Mh  H 


COLUMBIAN  ROPE  CO. 

Paclorr  maA  GnMral  Office.  AUBURN,  N.  Y. 


MAhtRS  Ot  THt 

•'Columbian"  and  "Eureka"  Brands 
Manila  Rope,  Ships'  Hawsers, 
Hoisting  Rope,  Transmission  Rope,  Ac. 

NEW  YORK  OFFICE.  62  SOUTH  STREET 


ESTABLIBHED  IBIS 

WATERBURY  COMPANY 

MAIOSRS  OP 

FUniU,  Sisal  and  Transmission  Rope 


WIRE  ROPC 

AIM  Rubber  and  Pap«r  Insnlited  Electrical  Wires  and  Cable 
FACTORIES.  BROOKLYN        OFFICE.  69  SOUTH  ST..  N.  Y. 


Here  It  Is 


The  "Buffalo"  New  Slow  Speed 
Heavy  Duty  Engine 

Lool(8  good,  don't  it?  ■ 

An  ideal  engine  for  heavy  worlc — 
heavy,  strong,  without  vibra- 
tion, reliable  and  durable 

Cut  shows  12  H.P.  two  cylinder, 
6  X  7^.  Other  sizes  and  styles 
shown  in  1907  catalogue  — 
write  for  it 


Buffalo  Gasolene  Motor  Co. 

1209-21  NIAGARA  ST. 
BUFFALO,  N.  Y. 


u 
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Ship»nd 


Vying  request  oj  Admiral  Lord  Nelson: — "Hardy,  do  not  throw  me  overboard. 
 I  itwire  to  b»  buried  betide  my  parents." 

Anti  Marine-Burial  Assurance 

SOME  OF  MANY  REASONS  WHY  OCEAN  PASSENGER  STEAMSHIP  LINES  SHOULD  EQUIP 
THEIR  STEAMERS  WITH  A  MORTUARY  VAULT  AND  ISSUE  ANTI  MARINEp 
BURIAL  ASSURANCE  CONTRACTS  TO  THEIR  PASSENGERS 


First.  It  ha<i  Idti^;  U-cn  a  rtrc^-nizcil  fact  that  whilr  the  ocran  E^'nc  passenRer  stratnns  havf,  vtar  by  vear,  incicascd  in 
size  and  magiiificrnvi-  inuil  ri..«  tiny  ^jrc  <.i  emirttmu-i  tonnage,  cqui|.|Hil  with  i  vi  ry  ;ip;ili,inct  which  science  and  skill  c:i:i  Mi>>^fSt 
for  the  safety,  convenience  and  coiiifun  of  iKissengcrs,  yet  there  i*  one  feature  of  the  ocean  passenger  ships  which  has  been  willy 
pcglected,  or  at  least  has  not  kejit  pMe  with  the  rapid  iidvMOB  of  improvements  in  the  serrice  ia  gCBcru.  knil  that  is  tiM  pnytr 
facllitiM  for  taking  care  oT  the  bediM  at  pMMniMS  who  are  M  aafertanate  m  Io  die  •(  Me  abMrd  lackiWpa.  The  pratent  mode  of 
dtoiintinK  of  the  bodies  of  passenf;cr!i  dying  at  mm,  is  to  cither  with  scant  ceremony  drop  them  overboard,  or  in  ■MM  naMtisfeCtory 
and  mikeshift  inunncr  tutnlt  f  fa\<iralile  Conditions^  preserve  and  land  them,  in  the  latter  iatlanee  wftli  nnich  trouble  and  aanoy- 
ance  to  the  steam^ihiji  cDmpany.  and  at  (jrcat  cxp<>ns«-  tn  the  family  of  the  decease<t. 

Second.  It  fills  up  the  only  retoaintntf  biatiu  in  a  strictly  up  lo-datc  ocean  passcnjtcr  steamer.  Where  ulurtj  II  hlirind 
in  tlw  care  aad  ooofott  of  the  paMcagcra  Mioag  as  they  en  li^-ing ;  while  in  event  of  death  t  heir  bodiN  we  ima  tittle,  if  watt, 
better  trcatmeiit  than  they  would  haw  received  aboard  a  lailing  packet  of  a  btmdrcd  years  ago. 

Third.  It  will  iR  a  smurce  of  good  revenue  to  the  ocean  passenger  line*,  amply  juttifytng  them  in  laithfitliy  performing 
each  and  every  proviston  of  the  Anti  Marine-Burial  AiHirance  cnntr.^ct 

Fourth.  The  ocean  traveling  public  de&ire  this  assurance  and  axe 
williag  to  pay  for  it,  especially  as  toe  cost  is  little  (about  the  same  amount 
w  tlM  usual  "tip"  to  one's  tlatcroom  steward)  and  other  eoaditions  being 
aaywhcre  near  equal,  wlU  patroaiae  Haea  trtose  ateawrt  an  cqoippad  with 
a  Moitnafy  Vault  and  isoue  Aoti  Matiae-BBrial  '  '  ' 


FHth.  The  vaults  air  i-asy  and  clu-a|)  of  iiistaHatioii,  am!  t;:r-rr  .ire 
afaaotutely  no  mechanical  difficulties  to  U-  rmMunit-tfd  in  in«.taUi::i;  them. 

Sixth.  It  is  the  best  advertisement  an  ocean  passenger  line  could 
have,  for  wilile  tlMN  ufc  a  few  people  wbo  profcia  aoC  to  eua  what  beeooes 
of  their  bodies  after  death,  about  M  per  cent,  do  care  vary  nmch  faidecd, 
particularly  objecting  to  their  being  thrown  overboard  as  food  for  the 
monsters  of  tbe  deep,  and  distinctly  desiring  a  land  buriaL  Where  families 
eompossd  of  several  members  travel  toaether,  there  is  alwaya  a  distinct  (if 
lateat)  fear  that  Kiaw  of  tbe  party  ari^  die  aad  be  dropped  omboafd. 


Seventh.  It  will  largely  increase  ocean  travel,  for  a  gjrcat  many 

people  (especially  in  tbe  interior)  and  persons  of  nervous  dispositions,  who 
ardently  desire  to  take  an  r>re.in  voyage,  also  many  in  poor  health,  to  whom 
such  a  voyage  would  be  u  boon,  are  deterred  from  gratifying  their  desire  by 
that  iabcscnt  dread  of  the  paaaituUty  of  dying  aboard  ship  and  their  bodita 


rviairaf  Mortuary  Vault,  < 

> lai ' 


Eighth.  Them  is  every  Tcasoo  why  the  bodies  of  pasHa|ari  dyiai 
aboard  an  up-to-date  first-dass  oeeaa  passenger  steamer  (whick  ia  a  fittfi 
world  witUa  itadit)  ihoald  be  vcepcriy  takea  can  of  aad  ao  valU  laaaoa 
can  be  alhted  why  thqr  ifaoold  not  be. 

Ninth.  The  numljt:  of  ]K  i\on»,  realizing  the  risk  of  their  bodiej<  being  thrown  overtmard  in  event  of  death,  who  insist  on 
OODtracls  with  stcsunship  authorities  providing  against  such  disposition  before  embarking  on  an  uocan  voyage;  tbe  diltresstsg 
details  of  burial  at  sea  of  passengers  (nrst-dass  and  others)  dying  aboard  en  voyage;  the  large  expense  incurred  by  the  fandly  ar 
friends  of  deceased  in  order  to  prevent  such  sea  burials:  tbe  litigations  growing  out  of  such  sea  btirials,  when  there  waa  no  oaa 
aboard  ship  aut  h<irized  to  order  disporition  of  body,  or  pay  the  atauaahip  eompaay'aehafgaa  te  cathalauac  the  body  abeafd  lad 
landing  it  ashore,  all  point  to  tbe  abaohite  Btwiii^  Car  the  equipment  of  oeaaa  pa  mi  iigiw  staameia  wi^Uectnary  Vralla  aad  tiw 
issuance  of  Anti  Manne-Burial  Aawaaace  coattaeta. 

Memoranda : 

The  Mortuary  Vault  is  of  mctnllic  airtight  construction,  situated  in  an  always  aeceSiiblr  paii  nf  the  ship,  equipjied  with 
perforated  metal  lined  sanitary  receiving  coflSiiis.  As  both  the  style  of  receiving  coffin,  and  the  construction  of  toe  Mortuary 
Vault  (and  their  pwpose)  were  gencrie  the  broadcit  cUiw  weR  aUowed  OB  then  by  the  Patent  OOssB  of  United  8brtaa  uM 
foreign  guvemments. 

Tbe  Aati  Ifaiiae-Barial  Aaunnee  eontnct  ia  covend  by  eopyiight  fai  the  United  Sutaa  an 


W.  S.  UPSHUR,  Patentee  and  Owner  of  Copyrights,  Newport  NeWSy  Va^  U.  S.  A. 

Reference:— SCHMELZ  BROS.,  Bankers,  Newport  News,  Va.,  V.  S.  A. 
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Copy  of  Anti  Marine-Buriai  Assurance  oontract  filled  in  for  supposititious  Steamship  Line  and  Passenger: 

FRONT. 

Dybif  ngmt  •/  Admint 


Anti  Marme-fional  Assaraoce 

 Blank.  Steamdilp  Co. 

Chicago,  Aug.  25^  1907. 
haviiic  paid  the  aum  <4 


my  pmatt.' 


Mr.  Jok»  Do9  haviiu  paid  the  aum  oif  $125.00  for  a  fkrit  cfaMS  pMMigc  fmni 
JVifw  y«rk  to  Limpm  per  ateamihip  Lfwitiana  expected  to  sail  Aumui  2B, 
1907,  and  the  fntlici  mm  ft  S6.00  ti»e  m«mk  Steamship  Company,  will  In  event 
of  tbe  add  Jekm  Doe  dying  aboaiu)  add  «teundnp  during  said  voyage,  preserve  Ids  body 

aboard  s;iid  steamship  until  arrival  at  the  port  of  LittrPool  where  it  will  be  embalmed,  ht 

placed  in  a  hirmctically  sealed  metallic  casket  and  depo<dtea  in  a  Receiving  \'ault  for  the  period  of 
ten  days,  or  such  less  time  as  may  be  necessary  for  the  Itlank  Sti  amship  Company  to  com- 

municate with  Mrs.  John  Doe  of  Chicago.  III.  and  astt-rtain  what  disposition  she 

desires  to  be  made  of  the  body,  the  EUank  Steamship  Company  agreeing  to  (at  the  expiration 

of  said  ten  days)  either  inter  the  body  in  an  appropriate  manner  at  Liverpool  free  of  addi- 

tional cost,  or,  at  the  request  of  Mrs.  John  Doe  of  Chicago,  III.  return  it  to  New 

York         for  delivery  to  order  of  tbe  said         Mrs.  John  Doe        on  the  pre-payment  of  S126.00. 

BACK. 

Tlie  Blank  Steamship  Company's  oUifatkm  to  retain  and  preserve  the  body  aboard  ship 
win  become  null  and  void  for  any  of  the  foilowiof  ttaaotm, 

a.  Hw  aMimd  dying  of  may  contagiom  or  infeetloua  Stmaae  (the  ihip't  doctor's  dccUoa  in  tUt  regard  to  be  final) 

b.  Ship  being  deterreil  from  an^  cause  whatever  from  rraching  port  of  destination  within  a  reasonable  time. 

c.  Breaking  down  of  ship's  refngerating  plant  or  other  preservative  appliance. 

d.  The  icpovtofy  of  the  body  beinK  so  injured  by  fire,  or  from  any  other  catne,  aa  to  destroy  or  Mfiousljr  impair  its 


b'  aoocptiag  this  asicemait.  I  acqoieaoe  in  all  tb 
in  event  of  wj  death  dann|r  tliis  voyage,  I  dcabe  tlie 
Mrs.  Jalm  Dm         of         2501  Chestnut  Avenme,  Ckkagt, 
tlie  dupoaitkn  of  my  body  under  this  agreement. 


of  my  body  under  this  agreement. 


*8seMtary. 

the  foff^oiog  pcoviaioita  and  conditions  and 
BUmk       Steanaihtp  Oteipany  to  notify 
and  aooept  her  inxtructiona  as  to 


Stgnatvcof 


Showing  manner  of  aecuring  body  in  receiving  coffin 

United  SUtes  patents  iwaed  Jaly  2nd,  1907 
BfiUsb  palMt  lanad  (m  al)  Jaauaiy  aisl.  1907  Frcaeh, 
Canilgliti  iscand  la  Uallid 

This  form  of  Anti  Marine-Burial  Asaaraace  Is  _  , 

as  also  by  many  Americans  of  international  repute,  aotaUy  auoog  whom  are^ISi  Bilaeiice,  Ji 
Rev.  Henry  C  Potter.  Biahop  of  New  York 


affHMfor 


GudianI  tiibtoss  aad  Kt. 


OPERATING  RIGHTS   FOR  SAL^E 

Managiag  Dircctoes  el  Ocean  Passenger  Steaonb^  Llass 

ADDRESS  ALL  COMMUNICATIONS  TO 


W.  S.  UPSHUR, 


Newport  News,  Va.,  U.  3.  A. 
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HELLO,  CENTRAL!  ^''-NUMBER  23 

HELLO,  is  this  the  HARD-UP  TOWING  CO.?  Yes.  Is  the 
manager  there?    Yes,  you're  talking  with  him. 

Well,  Mr.  Manager,  this  is  captain  PROGRESSIVE  of  the  tug 
GET  WISE.  We  have  just  parted  our  TOWLINE  again,  and  must 
have  a  new  one. 

Confound  it!  Captain,  seems  to  me  you  are  always  parting 
your  hawsers,  and  I  am  sick  and  tired  of  paying  out  good  money  for 
hawsers. 

Well,  Mr.  Manager,  you're  right,  these  manila  hawsers  don't  last 
long  enough  to  pay  for  buying  them.  SAY,  WHY  DON'T  YOU  TRY 
A  STEEL  HAWSER  THIS  TIME? 

It  will  cost  you  less  than  the  manila,  and,  besides,  it  will  last  about 
as  long  as  six  or  eight  manila  hawsers.  1  know  this  to  be  so,  for  I  have 
friends  who  are  using  them  every  day. 

You  talk  like  a  '*  land  lubber,"  Captain.  How,  under  heaven,  can 
you  handle  and  stow  a  steel  hawser  on  a  boat? 

"  Land  lubber,"  nothing,  Mr.  Manager.  Why  I  it's  as  easy  as  fall- 
ing overboard,  if  you  use  an  Automatic  Towing  Machine,  such  as  I  nm 
up  against  every  day. 


Wtn  wriKiif  la  adtMTIiurt,  pliut  mtnlton  I iitkvatiowai.  Maiihi  E«eiMltlIB«k 
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Why  !  those  machines  arc  almost  human  in  the  way  they  haul  in 
and  pay  out  line  in  a  scauay,  and  it  slows  the  hawser  all  on  the  drum  so 
it  don't  take  up  as  much  room  on  deck  as  our  manila. 

Those  machines.  Captain,  are  probably  expensive,  besides,  timea  are 
hard,  and  we  can't  spare  the  money. 

All  right,  Mr.  Manager,  I  know  all  that,  and  I  wouldn't  have  proposed 
it  if  you  hadn't  kicked  at  the  expense  o!  buying  new  manila  hawsers 
■  so  often. 

You  seem  to  overlook  the  fact  that  by  putting  on  one  of  those 
machines,  and  using  steel  hawsers,  you  will  SAVE  about  SS%  of 
what  you  are  now  paying  for  hawsers. 

How  is  that,  Captain  ? 

Why,  if  the  steel  hawser  lasts  as  long  as  6  or  8  manilas,  you 
will  SAVE  THE  COST  OF  55  TO  T  MANILA  HAWSERS. 

The  saving  during  the  life  of  the  first  steel  hawser  would  pay  for 
the  towing  machine,  and  just  think  what  it  means  to  you  to  be  able  to 
POCKET  HS%  of  what  you  now  pay  out  for  hawsers. 

Sounds  interesting,  doesn't  it? 

Certainly  does.  Captain.    Who'd  you  say  made  those  machines? 
The  American  Ship  Windlass  Company,  of  Providence,  R.  I. 
Guess  they'd  be  glad  to  figure  it  out  for  you  if  you'd  drop  them 

a  line. 

Well,  Captain,  see  if  you  can  make  your  old  manila  hawser  last 
a  week  or  «o  longer,  till  I  can  hear  from  them. 

All  right,  Mr.  Manager,  IT'S  UP  TO  YOU. 

Good  bye. 

AMERICAN  SHIP  WINDLASS  CO. 

PROVIDENCE,  R.  I.* 


Digitized  by  G< 


Ship  and 
C«l>in  Fittings 


International  Marine  E^n^ineering 


Janua«y,  igoBl 


"Will  neither  leak  nor  lock" 

GLAZIER  UNIVERSAL  NOZZLE 

FOR  MARINE  USE 

ThI*  l9  a  flexible  nozzi*  for  stationary  plp« 

or  hose  connection*. 

Can  be  turned  In  any  direction  and  will 
remain  In  position  without  attendance. 
Haa  other  attractive  features. 
Writ*  for  catalogue  and  price*. 

BOLE  LICtMSCEa 

S.  F.  HAYWARD  &  CO. 

iSTABLisHCD  I  sae 
20  WARREN  STREET  NEW  YORK 

Anything  And  Everything  for  Firr  Tmtrctton 


Etireka  Fire  Hose 

Awmtdvd  Gnld  Medut  mt  the  81.  Loalm 
Expoaltloa  lor  Superiority  of  Our  Goods. 

SArEST  AND  BEST 

PULLV  TESTED  AMD  MADE  TO  LAST 

*'A  utprtj  fa  tJkf  H'itf  it  SmJfSfifmt" 

Swnlmt  Wovra  aad  RubW4.lD*d 
EUREKA  FIRE  HOSE 
"PARAGON"  BRAND  Has  No  Equl 

SRNP  FOK  S AMPLE 


TrADE  MAM 


EUREKA   FIRE   HOSE  CO. 

13  BARCLAY  aTRCCT.  NEW  YORK 


BALDT  STOCKLESS  ANCHOR 

Made  of  the  finest  quaU 
Ity  of  open  hearth  *tecl, 
better  than  forKlng*. 

Uted  extensively  by  the 
United  State*  Navy  on 
their  battleships  and 
cruisers. 

S»ad  tar  Cmtmlogue 

BALDT  ANCHOR   CO.,  chestc 


1W  BRACNDKR 


bilge:  sython 

when  once  set  \n  placv.  will,  without  aDy  care  or 
iUrntion.  doiti  work  with  inl«lliKeac«  ana  pr<^pt- 
neit«.  Aft  ft  i1cHr«  no<  wniite  •team  when  not  io  opera- 
tion. Knd  ttefiai  to  work  apoo  thr  least  ftcciimuUtUra 
of  walrr  in  the  bold.  It  \m  aimple  in  canitmctioai 
flutoiiiiittc  in  it-t  nnturc,  not  IliiMc  tocet  out  of  n»rler. 
made  of  the  be»t  Steum  metal,  And  U  Knaranteed  (a 
keep  the  hold  of  a  Tcaael  properly  dry,  and  do  all 
that  Is  claimed  for  It. 

Tku  (tmfjfmatie  t/rrrV/^  hAS  fecetred  coiiiiiietidBtion 
from  all  leadloc  engliierra  Ihrouf  houl  t)>e  cxranlty. 
Ita  kimplicitj  of  conitructton,  durabilitj,  and  entire 
frrcdum  from  possible  dt^arraogemeat,  together 
with  its  pronounced  aticcrts  in  remnTiDK  htrice 
quanlltlea  of  water  at  a  nominal  mat  of  t»peTation, 
haa  won  for  it  the  approral  of  ahip-ownera  and  ae«- 
tPen  erer>*wher<.  With  all  lhr*e  advantaffes.  ita 
raoderitte  co«rt  pUcea  It  within  the  reach  of  *i*eTy 
one.  By  fri^inff  the  BRAKSDHR  BII.r>K  nVPHON 
a  trial  you  will  be  conrinced  that  it  does  every- 
tblas  w«  claim  (or  it. 

PHILIP  BRAENDER 

143  WMt  1 24th  StTMt.        N«w  York 


The  Spar  Varnish  that  lasts 


Marine  Spar 

resists  the  destructive  action  o(  moisture,  salt  or 
fresh  water,  etc..  BETTER  than  any  other  make 
of  Sp»ar  Varnish  in  the  market 

It  works  freely,  dries  hard  and  is  exceedingly 
durable.     Particulars  and  Proof  on  application. 

Standard  Varnish  Works 

THE  UROEST  VAR^aSH  WORKS  IN  THE  WORLD 


29  Broadway 
NEW  YORK 

LONDON 


2620  Armour  Ave. 
CHICAGO 

MtUSSBLS 


BeSLIN 

CANADIAN  BRANCH 
INTERNATIONAL  VARNISH  CO.,  Ltd.,  TORONTO 


The  Dakc  Pilot  iMSt  Stem  sicertr 


A  Simple,  Compact  and 
Durable  Machine 

Occupiet  Small  Floor  Space 


Writ*  Hr  4»9cHpttvt 
c/mrton  mm4  pHcas 


THE  DAKE  ENGINE  CO. 

^  GRAND  HAVEN,  MICH. 

Ntw  York  Omc*.  120  UtMfty  81. 
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Ship  and 
Cabin  rittlntfs 


HIGHER  SPEED  with  LESS  COAL 


FORCED  DRAFT 

MULTIPLE  EXPANSION 
HOT  FEED  WATER 

1 


A  STANDARD 

ROLLER  PROPELLER 
THRUST  BEARING 

1 


wm  save  a  LITTLE  power   Will  save  you  MORE 

We  have  a  tplenclid  thing.  Investigate  iL  You  split  hairs  on  indicated  horse  power; 
you  save  power  by  forced  draught,  multiple  expansion,  etc,  and  WHERE  DOES  IT  GO  ? 
Is  it  eaten  up  by  FRICTION  in  an  antiquated  Babbitted  Thrust  Bearing  ? 

WHY  DO  NT  YOU  SAVE  THIS  LOSS  ?  We  guarantee  a  STANDARD 
ROLLER  BEARING  to  increase  your  speed  and  save  your  coaL  It  delivers  the  power 
AT  THE  PROPELLER. 

CAN  YOU  AFFORD  to  be  behind  the  times  ?  To  keep  on  wasting  your  coal 
and  speed  in  needless  friction  ? 

THINK  IT  OVER, 


LIST  OF  SHIPS  FITTED,  RESULTS  SECURED,  OR  ANY  FURTHER 

INFORMATION  WILL  BE  SENT  BY 


Theic  Roller  Bearings  are  used  in 

all  modern  engineerinO'  Try  them 
on  the  Rudder  Post  and  Windlau 
and  note  the  difference.  They  turn 
Friction  into  Speed  and  Time  into 
Money. 


STEPHEN  P.  M.  TASKER, 
Marine  Engineer, 
PENNSYLVANIA  BUILDING, 

PHILADELPHL^,  PA. 


(S.  S.  "Aphrodite"  of  3300  I.  H.  P.,  with  a  Roller  Thrust  steamed  50,000  miles 
with  a  saving  of  from  4  to  5  tons  of  coal  per  day  and  no  wear  or  trouble.) 
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Unit  System  of  Marine 
Transportation 

Electric  Marine  Propulsion 


Floating  Central 
Power  Station 


Low-Cost  Electric  Power  • 

for  Propelling  Marine  Freight ' 
on  Canals,  Rivers,  Lakes 
and  Open  Water 


GREAT  REDUCTION 
In  the  Cost  of  Transportation 
on  Any  Waters  of  the  World 


Guaranteed  Results 

Power,  Cargo,  Capacity 
and  Speed 


Write  for  Information,  Stating  Paniculars 
of  Your  Transportation  Problem 

William  T.  Donnelly 

\En^ineer  • 
132  NASSAU  STREET    |NEW  YORK  CITY 

Patented  in  United  States  and  Foreign  Countries 


Marine  Annunciators 

Accurate  and  Serviceable 

^  Non-corrosrve  metals  and  "treated"  coii 
and  caie  make  a  moilture-proof  in* 
atrument.     Ail  holes  and  )oinlf  filled  with  moisture-pcoo/ 

rom  pound. 
^  Heavy  wood 
case   and  l>acii- 
boatd.  finished  as 
desired. 

f[  Gravit>'  drops, 
f[  Drops  and  all 
connections  are 
mounted  on  bark- 
Ixiard,  an  import- 
ant feature. 
^  No  mechanism 
on  cover. 
^  Cover  hinged 
to  Lxackboard  And 
filled  with  tubu- 
lar rubber  gasket. 
<J  V  umiihed  wilh 
or  without  bell  or 
buzzer. 

q  A  •trictly  high-orade  inttrument. 

Wnti  for  Complrte  D<<*>li  »nd  QuoUtuMu 

THE  HOLTZER-CABOT  ELECTRIC  CO. 

BROOKLINE.  MASS.        U.  S.  A.  CHICAGO,  ILL. 


(Tit 


Interlocking  — | 

Rubber  Tiling 

For  Decks.  Floor*  and 
•         Hatchway  Sliiir* 

Note  th*  border  of  thi»  .dTrrtkcmmt.  TIjIi 
t-Jing  giTct  tlut  ihip  ilupt  ip^MnPce  to  yicJiti, 
•:r4nieri  and  cr.ifT  <t*  any  tyj<. 

The  Goodyear-Akron 

Tire  &.  Rubber  Co.'» 

Interlocking  Rubber  Tiling 

U,m%  in  inttjril  body  of  to«|h,  d»*ic  tlla  whkh 
lauine  n>oU  of  the  lirt)B|  uruni, 
cnc  king  or  bremkaig  of  decks  ind  floor*.  R«*»M« 
(o  the  «r|i-ln«irM  a  tirtn  feodwU,  lends  Ml  mt  of 
luiurr  10  any  bft.r.  I»  cwily  cle«ncd,  w»lifl>roo», 
won  i  roc.  Will  Uit  »  lon|  liic  bo«t.  Write 
tor  cataluf  ind  free  umple  tilcl. 

TMB    aoODVEAR    TIRE  *  RUBBER  CO. 
Maciae  txpt..  Akron.  O. 

I.uM">.N  orFH  K 

Hroo4>!>ancliiar> ,  WMlmlnstor,  S.  W. 
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SKipa  •ad 
Cabin  Flttin|(s 


The  Nicholson  Ship  Lo^  and  Speed  Indicator 

has  proved  its  superiority  over  all  other  logs.  It  is  the  only  log  that  shows 
the  speed  per  hour  on  a  dial,  records  every  variation  of  speed  on  a  chart 
and  counts  the  miles  traveled.  It  is  the  only  log  operated  without  a  line 
and  rotator. 

What  Masters  say  who  use  the  Nicholson  Log: 

"  After  three  years  use  of  the  Nicholson  Log  I  can  cheerfully  state  that  it  is  invalu- 
able, its  extreme  accuracy  makes  it  an  instrument  I  should  not  want  to  go  to  sea  without." 

"  A  year's  exhaustive  trial  has  convinced  me  that  the  Nicholson  Log  is  by  far  the 
best  speed  registering  device  yet  produced." 

"  The  chronograph  attachment  provides  a  graphic  and  continuous  record  of  the 
speed  performance  of  the  ship,  which  can  be  filed  away  for  future  reference.  It  would 
furnish  incontestable  evidence  in  case  of  accident  or  controversy." 

"Just  as  the  ship's  course  is  shown  at  any  moment  by  the  compass,  so  is  its  spied 
shown  at  any  moment  by  the  Nicholson  Log." 

Send  for  Catalogue 

NICHOLSON  SHIP  LOG  CO.,     Cleveland,  Ohio,  U.  S.  A. 

Eastern  Agents— BARRETT  &  LAWRENCE.  662  Bullitt  Building.  Philadelphia,  Pa. 
Pacific  Coast  Agents  -C.  P.  NICHOLSON,  82  Market  Street,  San  Francisco.  Cal. 
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Bjr  1^  1  Jk.  Vff  I  N       flA.TIOfiA.1.  CLECeHICAL 
J  I^A  *  COSE    J  7-X  ^  »  AH  »  >« 

Wireless  Clusters  and  Lighting  Specialties 

I        Aic  in  »  CUm  by  Thenndve*  ~| 
I    They  >et  the  Standard  foe  Modem  M«nnc  Lighting  | 


Aif  pro(c<lrd  hy  i>a(enlj  Mislaincd  in  recent  decision  against  the  Dale  Co. 


Cat.  N*.  TSV 


Writ*  t>r  ■artiw  Cliculir  on  Inttallitloni.  Prtcti,  DlMOunt* 

^BENJAMIN  ELECTRIC  MFG.  CO. 

Cktc»<o 


Naw  TorK 


S»B  Fr»nclBCO 


Cat.  m.  n 


STAR  BRAIVD 

AND  SHEAVES 


Ty«  Molite  la 
Ik*  mot  dmM* 
Meek  wUck  caa  b* 


Tlw  ahcll  mm4 
•feaar*  sa**  tka 
R>^  lr«B  any  waar 
except  (rofa  Iba 
iKitiMiig  aloaa. 


Star  Metallaa 
BiHtiaa  Bkxfc*  eal- 
wear  all  odMra  mmi 
mm  tuily. 

No  uMT  haa  tvar 
litaa 
irith  them. 


Our  SiU-Jt4im^ 
Ibc  Fin  R»ll«r 
ShaavM  ban  moo4 
tka  tnt  of  xaara  ol 
ktri  mtt,  mmd  an 
to-4ay  au4i  kattar 
and  atroatar  Ikaa 


BOSXON  &.  LOCKPORT  BLOCK  CO. 


ISO  Commercial  Slr««l.  BOSTON 


Sa  Soulli  Street.  NEW  YORK 


FILES  AND  RASPS 


THE  WORLD'S  8TANDAKD 


NICHOLSON  FILE  CO. 

PROVIDENCE,  R.  I.,  U.  S.  A. 


WiCKES  BROTHERS 


NEW  YORK 
•O  Wool  ttrool 


PITTSBUIIO 

I  I  7-11  •  Found  Avo. 


Designers  and  Builders  off 

BOILER    SHOP  TOOLS 

OUR  SPECIALTIES: 

Vertical  and  liorizontal  plate  bending  rolls. 
Hydraulic  riveting  machines  and  flanging 

clamps. 
Punches  and  shears. 

Send  for  catalogue. 

CHICAGO  PHIkADELPMIA  ■OSTOR  SMiaAW 

nS«  AmoHeonTraol  Sldi.       I  0Z«  Droiol  Bldg.       VO  I  Ollior  Mds.  Sldtiaan 
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PLATE  !>>4« 

Tkc  "  Cruioc  "  Pump  Watar  CloMi,  vkro-i4anMUil 
bowl,  contpMitlan  pamp.  0*k  Mnitli  MM  and  cover. 


PLAre 

The  "  ^ohavti  '•  Puoip  W  alcr  CloMt,  rtlro- 
aaamanl  bowL  compoaitloA  pamp,  aad  oalc, 
cherry  caUnat  aaiahad  acat. 


Dedt  Pump,  of  compoaUloa  and  mouMad  an 
roahofany  or  iron  fttand.  from  In. 

Ia6in. 


no.  7 

RavarriMe  Braaa  Pmap,  moaatad  on  Iron 
frama.  OalM  can  ba  lurnrd  lo  any  imtni 
aogia.  Mad*  In  3  In.  and    .  In. 


HIQ.  24 

Auto  BH(e  Pump,  DotiMe  Actln(, 
IS  In.  loi«  andcT  oallct.  Fitted 
artth  i  H.nibbcrlMac. 


no.  5 

3-ln.  Punnp,  mounted  on  hardwood  ptaiA. 
night  or  Mt  hand  Iwaiahed. 


A.  B.  sands  &  son  Co. 

22-24  Vesey  Street 
NEW  YORK 


nancfacthrirs  or 


Pamp  with  retandble  lever.  Alio  fumlihed 
with  ride  conpUoc  outM.  Oaar  aad  Handle 
ol  Oalvanlied  Iran. 


Marine  Plumbing^ 
Specialties 

Catalogue  ^«nr  on  .^ppUcatton 


nn.w 

NIcfcal-olatad  braa  Bailn 
Pomp.  9n  o<  cyladar,  3  hi. 


«8 
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jAiro.uiY,  igol. 


Fia.  loj 

>'oUUni  Ijvalorv,  inthofany  or  oak  cue,  nickcl- 
plat«d  InlcHor,  wlln  ■ejf><kilinc  faacet.  Tor  overhead 
or  prMtarc  Mpply. 


HIU.  2i 

I '  .■In.Nkkcl-pUlcd  ar*M,  nenbk  ActJnc 
Pump.  To  Krtw  afilul  btilkbcad  l»r 
UvstoelM,  etc. 


FIO.  101 

FeMlilc  Lavatory,  oaJc  or  mabofany  case. 

poeceliiln  bowl,  nkkd-plated  inli-riur.  olth 
wH-clodng  iaucct.  l-or  a<crliM4  or  praMarc 
aupply. 


r 


FIO.  401 

Vmdlator  witb  Dack  Plata  aimm  or 
Md  Plat 


FIO.  11} 

N.  P.  Copper  l.a\al«ry.  IS  In.  on  hack.  N.  P. 
copper  water  battle,  atipport  and  waite  pipa.  Waiitc 
racalvar  of  copper,  painted  white  enamel. 


If  interested  in  any  of  the  above,  or 
anything  that  pertains  to  Marine 
Sanitary  Goods,  we  will  gladly  ad- 
vance any  information  you  may  need 


Fia.  TS 

AU-traia  a  alley  Pump,  1 14 -la. 
eyindar,  wtlh  handle  wMcti  mmy  fea 
■wanf  lo  any  tnclt. 


A.  B.  Sands  &  $on  Co. 

22-24  Vesey  St.,  New  York 

Lrt   \/.t  Hear  From  you 


4» 


mo.  13 

Bllie*  Pump,  comporitftoo 
valves  an4  cap.  Lcnftli  of 
chamber  over  aO  31  la. 
Shorter  If  ( 


HQ.  IM 

FotdlBE  Lavatory,  mabofany  or  oak 
caae,  porcebin  bowl.  N.  P.  Interior 
and  pump,  aoop  kup,  bnufa  holder, 
towel  rack,  and  trlmininft.  Halchl 
Mia.:  wMUi  19 la. 
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ENGINEERING  SPEQALTBES  SUPPLEMENT 

Informiilioit  lOncfrHiHg  some  of  the  useful  detices  used  in 
uirious  eopiicities  in  shipyards  nnd  repair  shofs.  and  aboard  ship. 


The  Welin  Quadrant  Davit. 

We  have  previously  made  our  readers  .tc-tiiuintrd  with  the 
characteriMics  and  a«1vanlage*  of  this  system  of  boat  launching 
gear.  As  a  further  ilhistraliim  of  the  adaptability  to  the 
various  mode*  of  carrying  hoiits  on  vrswls  of  different  tvfKs, 
we  now  give  a  diagram  of  the  "M"  style.   This  type  has  been 


specially  designed  for  use  on  good  sized  motor  yachts,  where 
it  is  the  practice  to  carry  a  tinder  or  rowing  boat  on  the  top 
of  the  trunk  cabin.  Ordinary  davits  are  in  such  cases  more 
or  less  unsatisfactory,  as  it  is  impracticable  to  give  them  a 
sufficient  amount  of  overhang  to  lift  the  boat  outboard,  from 
its  position  in  the  chocks,  to  clear  the  side  of  the  vessel. 
Moreover,  such  davits  become  unnecessarily  heavy,  and  are 
difhoilt  to  handle  if  the  vessel  has  the  slightest  rolling  motioo. 


With  a  single  <lavil  uf  the  type  here  illustrated,  one  man  can, 
with  perfect  safety  to  the  boat,  swing  it  out  across  the  deck 
cle^r  of  the  rail  in  about  thirty  seconds.  The  davit  head  stands 
less  than  5  feet  above  the  crown  of  the  cabin's  roof.  Tfie 
frame,  serving  as  a  guide  for  the  quadrant,  projects  a  little 
inside  the  cabin,  but  only  to  a  very  small  extent.  When 
placed  against  a  bulkhead  this  even  is  hardly  noticeable.  The 


frame  hH«  Iwrn  provided  with  a  ciising  of  thin  brass  plate,  to 
prevent  any  |M>s»iWe  leakage.  The  whole  apparatus  is  made 
of  toughest  manganese  bron/e,  ami  can  be  had  either  plain  or 
(olished,  in  accordance  with  the  purchaser's  desire.  It  is 
placed  on  the  market  by  Capi.  .\.  P.  Lundin.  17  Battery  Place, 
N'ew  York. 


A  New  Crane  Pipe  Machine. 

This  machine  is  one  of  the  latest  models,  and  embodies 
the  most  modern  improvements  in  the  manutacture  of  pipe 
cutting  and  threading  machines.  It  is  very  substantially  and 
compactly  liuill.  consisting  practicilly  of  but  three  pieces. 
.\ll  working  parts  are  so  placed  that  strains  come  directly  on 
lop  of  the  base.  The  motr>r  is  located  on  top  of  the  machine, 
directly  over  the  bed.  where  it  can  be  best  taken  care  of.  be 
out  of  the  oiK-rator's  way  and  protected  from  chips.  Of  the 
quick-grip  and  sliding  die  head  type,  the  machine  was  de- 
signed for  use  where  rapid  production  is  essential. 

The  gripping  chuck  is  of  a  specially  constructed  type,  so 
designed  that  any  pipe  may  be  either  gripped  or  released  by 


moving  a  lever,  without  stopping  the  machine.  It  contains 
four  jaws  made  of  high  grade  steel,  with  eight  removable 
roller  contact  teeth,  which  will  grip  (without  slipping)  pipe 
that  is  not  perfectly  round.  These  jaws  are  adjusted  by  an 
internal  cam  operated  by  a  worm  and  gear.  Ilie  rear  end  of 
the  spindle  contains  an  independent  three-jaw  chuck,  used  for 
centering  or  gripping  long  lengths  of  pii>e.  To  facilitate  the 
operation,  removable  bushings  are  supplied  to  fit  in  the 
spindle  to  guide  pipe  through  the  gripping  chuck. 

Tht  die  head  is  movable,  and  carries  with  it  adjustable  ex- 
jtanding  dies  in  sets  of  six.  pipe-centering  guides,  and 
patented  air  cutting-ofT  attachment,  operated  by  an  air  pres- 
sure device  controlled  by  an  air  cock.  Tlie  opening  and 
closing  of  this  cock  governs  the  working  of  (he  two  cutting- 
off  tools.  This  is  said  to  be  the  most  efficient  and  satisfac- 
tory mejins  yet  invented  for  cutting  off  pipe.  The  dies  arc 
of  high-speed  steel,  made  extra  long,  and  will  cut  threads  for 
extra  heavy  flanges  of  fittings,  and  still  maintain  the  exact 
taper  on  the  threads.  For  threading  pipe  below  4-inch  an 
extension  die  head  is  supplied,  which  should  always  he  u.sed, 
as  it  supports  the  dies  and  prevents  thrm  from  briidiiig.  The 
dies  may  be  ri'niovcd  from  the  head  by  taking  off  the  cover, 
which  immediately  exposes  all  the  dies. 

.\  rotary  oil  pump  is  supplied,  and  particular  attention  has 
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been  given  to  the  distribution  of  oil  on  the  dies.  l°he  belted 
machine  contains  a  three-step  cone  pulley,  which,  with  hack 
gears,  gives  sutlicient  change  of  speed  for  all  sites  of  pipe 
within  the  range  of  the  machine.  These  machines  are 
furnished  lor  engine.  Helt  or  motor  drive,  the  capacity  being 
pipe  from  J'-j  to  6  inches. 

Dimensions:  Coimtcrshaft  pulley,  JO  inches  diameter  by 
6-inch  face;  countershaft  s|)ee(l.  i.'j;  revuliitioiis  per  minute: 
weight.  9.000  pounds:  floor  s|»acc.  9  feet  6  inche»  by  4  feel  6 
inches. 


Th«  Dake  Steam  Deck  Capstan. 

The  Dake  Engine  Comtwny.  of  Grand  Haven,  Mich.,  has 
brought  out  a  new  capstm  which  is  exiretnely  simple  in  cnn- 


E  is  n  double-sealed  valve  to  do»e  both  the  gage  and  the 
blow-o(T.  It  will  be  seen,  therefore,  that  every  time  the  lower 
handle  is  turned  to  blow  off  the  gage,  the  automatic  device  or 
hall  O  is  moved  by  the  stem  on  which  it  rests.  In  addition  to 
this,  the  stem  follows  the  course  of  the  arrows  B  to  the  outlet 
(.',  creating  a  downward  pressure  on  the  ball  D.  and  rolling 
it  aliout  in  the  ch.-imher  in  which  it  is  located.  This  gr&it 
agitaiiiin  of  llii%  IkiII  from  three  to  six  times  a  day  prevenli 
it  from  ever  beo>ming  limed  up  and  stuck  fast.  When  the 
glass  breaks,  ever> thing  is  reversed;  the  steam  rushes  upward 
to  the  break,  creating  a  strong  vacuum  at  the  lower  end  of 
glass,  when  ball  />  is  instantaneously  raised  to  the  location 
marked  C  when  tlnw  of  steam  ceases.  The  upper  hall  is  forced 
lo  its  neat  by  pressure  fr<im  Ntiler  The  double  .seats  of  valve 
E  can  be  ground  by  simply  loosening  the  stuffing  nut  on  handle. 


struction,  and  i<  said  to  1h-  unec|ualed  for  c:im'  n>  hauilling  and 
power,  as  well  as  compactness.  It  has  no  dead  cciiler.  and  is 
made  for  two  pulling  speeds,  regul.'iled  by  the  throw  of  the 
reversing  lever  The  working  parts  being  entirely  inrlnsed 
overcomes  all  ilantter  from  dust  or  ilirt.  It  cm  lie  simply 
placed  on  the  deck  ami  liolled  down,  steam  and  exhaust  pipes 
connected  antl  it  is  ready  to  work.  They  make  only  one  siie. 
fitted  with  an  engine  of  10  horsepower.  Tlir  distance  from 
deck  t<i  center  of  capstan  heail  is  jfi  inches;  size  of  sle.im 
pipe,  inche-v;  si/e  of  exhaust  pipe.  lYi  inches;  over-all 
dimensions  of  beil,  4J'  j  by  4;  inches. 


The  Pcnberthy  Injector  Company,  of  Detroit.  Mich.,  manu- 
factures the  "Success." 


An  Aulomatlc  Water  Qage. 

Herewith  we  print  a  cut  of  wluit  has  the  reputation  of 
being  a  high-class  automatic  waii-r  K-'ige.  The  "Success"  has 
many  goml  points  several  of  which  are  of  vital  importance  to 
users  of  water  gages.  For  instance,  its  automatic  devices  will 
not  stick  or  become  corrodecl.  The  automatic  IwlK  must  go  to 
seat  when  glass  breaks.  Blow  i>fl  is  oiwraleil  by  gage  handle 
and  seats  of  valve  can  be  reisrounil.  The  iibjections  to  many 
automatic  g  iges  are  tlwit  the  automatic  device*  gu  ii>  their  seats 
on  the  sudden  opening  or  closing  of  blow-off.  or  they  U'conie 
corroded,  stick  fast  and  do  not  oiHTate  nl  the  critical  mimient. 
.Kn  examination  of  the  "Success"  gage  will  convince  any  engi- 
neer that  these  two  objections  are  entirely  overcome,  as  will  be 
»ccn  from  the  following  explanation : 


A  aigantk:  Planer. 

Probably  the  largest  and  heaviest  metal  working  planer 
ever  built  has  recently  been  shipped  fr<im  the  Henieiit-N'ilcs 
works  (Philadelphia)  of  the  Niles-Hement-Pimd  CompJiny. 
The  total  weight  of  the  machine  is  S^.S.ooo  pounds,  or  ^ilVt 
short  tons.  Tour  n»lors  with  a  total  capacity  of  jo7^5  horsc- 
(Kiwer  arc  required  to  operate  this  remarkable  tool, 

The  machine  is.  ni  general  effect,  an  extremely  large  planer, 
but  in  additiiHi  to  the  movements  found  on  a  standard  ma- 
chine, nviity  new  ones  have  been  added.  Each  head  is  fitted 
with  a  sliitler  bar.  independently  driven  by  rack,  giving  a 
culling  speed  that  is  praclically  constant  from  one  end  of  the 
stroke  to  the  other,  and  a  quick  return.  Tlirough  nmlor  and 
change  gears  the  cutting  and  return  speeds  can  lie  changed 
as  desired  fCaeli  hc,id  is  arranged  for  transverse  planing, 
having  a  planing  movement  across  th*  bed  which  can  be  varied 
within  desirerl  limits.  an«l  having  a  quick  return.  The  move- 
ments for  slotting  and  transverse  planing  make  it  necessary 
to  throw  out  the  regular  driving  mechanism  to  the  table  and 
connect  it  to  a  separate  feed  motion,  which,  in  this  case,  it 
entirely  dislincl  from  ihe  regular  feed  tnotion.  This  throwing 
out  of  the  driving  mechanism,  how^ever,  means  simply  that  the 
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pncuniatic  driving  clutches  are  thrown  into  and  left  in  their 
idle  position. 

The  machine  is  fitted  with  its  own  »ir  compressor  and  motor, 
thus  making  it  independent  of  the  air  .supply  in  the  shop,  to 
which,  however,  it  can  be  cniinccted  if  it  seems  desirable.  .X 
complete  switchboard  is  furnished  for  control  of  all  the  motors. 

The  distance  between  uprights  is  14  feet  4  inches;  the  niaxi- 
mtim  distance  from  table  to  bottom  of  cross  slide  is  n  feet 
i  inches;  maximum  stroke  of  table  is  30  feet ;  maximum  stroke 
of  slotter  bar  is  K  feet;  total  width  of  bed  13  feet;  length  of 
bed  fo  feet;  table  ways  15  inches  each  in  width;  tool  slides  7 
feet  8  inches,  with  4  feet  vertical  traverse;  croiis  rail  is  long 
enough  to  admit  full  traverse  of  either  head  between  tin 


posts :  face  of  uprights  2  feet  6  inches ;  vertical  height  of  cross 
slide,  including  the  top  rib  bracing,  is  J  feet. 
The  main  driving  motor  is  too  hor.%epower;  slotting  and 
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cross-pbning  motor  is  50  horsepower;  lifting  motor  to  cross 
slide  ao  horsepower;  traverse  motor  for  heads  on  cross  slide 
7'/i  horsepower ;  air  compressor  motor  30  horsepower.  The 
cutting  and  return  speeds  are  variable  through  the  motor, 
which  has  a  I  to  l!4  variation  and  further  range  by  change 
gears.  The  cutting  speeds  are  14  to  25  feet  and  return  speeds 
S3'A  to  6s'/t  feet  per  minute.  The  same  style  of  drive  is  used 
for  the  slotter,  and  gives  a  cutting  speed  of  iSVj  to  30  feet, 
and  return  speed  of  57  to  71  feet.  Cutting  speed  for  cross 
planing  is  ll!^  to  19  feet,  and  return  speed  35  to  43'/^  feet.  The 
cross  traverse  speeil  to  the  heads  is  jo  inches  per  minute;  the 
vertical  speed  for  raising  and  lowering  cmss  slide  is  j6 
inches  per  minute. 

The  main  drive  from  the  lOO-horsepower  motor  is  through 
the  gearing  to  the  pneumatic  reversing  clutches  at  the  base  of 
the  upright.  The  ^pecd  of  these  clutches  can  be  varied  to 
some  extent  by  changing  the  speed  of  the  motor,  and  a  great 


at  the  same  time  the  cranks  on  both  sides,  an  angular  feed  can 
be  given  to  the  tool,  which  is  at  times  desirable,  as  the  whole 
heads  were  not  designed  tp  swivel.  The  valve  for  controlling 
the  air  to  the  feed  cylinder  iy  thrown  automatically  at  each  end 
of  the  stroke,  this  movement  bring  taken  from  either  the  main 
driving  gear  train  to  the  table  or  the  slotting  gearing  when 
slotting  is  being  done.  To  throw  out  the  feed  it  is  simply 
necessary  to  dose  a  valve,  cutting  off  the  air  supply. 

Owing  to  the  great  weight  and  largr  dimensions,  it  was 
impracticable,  both  from  the  manufacturing  and  the  shipping 
standpoint,  to  make  the  bed  or  table  in  one  piece.  They  were, 
therefore,  divided  to  bring  them  within  reasonable  limits.  The 
central  section  of  the  bed  is  divided  longitudinally  into  three 
parts,  and  the  two  end  sections  into  two  parts  each,  or  seven 
])arts  in  all.  The  total  weight  of  the  bed  is  about  275,000 
pounds.  The  table  is  made  in  two  sections,  divided  longitudin- 
ally in  the  center,  and  weighs  about  140.000  poun<ls. 
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variation  obtained  by  the  simple  reversal  of  two  change  gears. 
The  pneumatic  clutches  are  of  the  N-B-P  type,  with  a  large 
number  of  friction  disks,  whereby  gre.it  friction  arivi  is  ob- 
tained in  a  comparatively  small  compass.  These  clutches,  as 
their  name  implies,  are  operated  by  compres.sed  air.  A  small 
valve,  easily  moved  by  hand,  controls  the  stopping,  starting 
and  reversal  of  table,  and  handles  satisf,ictorily  the  power 
given  out  by  the  large  driving  motor.  In  the  handling  of  this 
amount  of  power  in  a  motor-driven  planer,  it  is  unnecessary 
to  state  that  it  would  be  quite  impracticable  if  a  belt-drive  were 
employe*).  I'rom  this  point  on  to  the  rack  the  drive  is,  in  prac- 
tically every  respect,  that  which  is  found  on  any  planer,  ex- 
cept that  in  this  instance  it  is  exceptionally  heavy  and  powerful. 

Among  the  many  other  new  features,  not  the  least  Is  the 
pneumatic  feed  for  the  cross  heads.  On  the  side  of  the  up- 
right, just  above  the  gearing,  i.s  a  cylinder  with  piston  rod 
extending  to  the  left.  This  rod  carries  a  rack  which  meshes 
into  a  gear  near  the  bottom  of  the  verticil  feed  shaft.  This 
shaft  has.  on  its  lower  end,  a  bevel  gear  meshing  into  another 
bevel  gear  on  a  horizontal  shaft,  which  transmits  motion  to 
the  vertical  feed  shaft  on  the  left-hjnd  upright.  The  move- 
ment of  these  feed  shafts  is  constant  at  all  times,  .md  variation 
in  amount  .-ind  direction  of  head  feeds  is  obtained  by  adjust- 
ing the  connecting  rod  in  the  slotted  cranks  on  the  ends  of  the 
cross-slide.  These  cranks  are  graduated  in  such  a  way  that 
definite  cross  and  vertical  feeds  can  be  obtained,  and  by  using 


The  Delaware  Marine  Supply  Manufacturing  Company. 

This  company  was  established  in  March,  190J,  and  com- 
menced l)usini»*  in  October  of  the  s;imc  year,  m  Wilming- 
ton, Del.,  in  a  very  modest  way;  but  the  demand  for  goods 
has  kept  increasing.  So  that  in  the  course  of  its  five  years  of 
existence  its  capacity  has  grown  to  about  five  times  its 
original  size.  While  this,  in  itself,  indicates  a  hiallhy  growth, 
it  has  to  be  further  noted  that  the  line  of  manufacturing 
here  undertaken  is  one  which  requires  great  skill  in  execu- 
tion, for  the  reason  that  a  high  grade  finished  article  has  to 
be  produced  at  a  marketable  price  with  a  profit,  therefore 
necessarily  requiring  a  low  factory  cost,  which  can  be  accom- 
plished only  by  specially  designed  labor-saving  tools,  a 
pointed  system,  well  trained  working  force  and  factory 
economy.  The  line  of  goods  is  of  a  varied  nature  and  in- 
cludes ship  airports  in  all  de!-ignv  cast  brass  and  bronze 
hinges,  screw  work,  ship  and  boat  fittings;  car  hardwares, 
such  as  parcel  racks,  sockets,  catches,  etc.,  and  general  ma- 
rine hardware;  all  these  articles  being  manufactured  in  cast 
brass  or  bronze  from  the  ingot  to  the  finished  product. 

The  work  is  distributed  through  the  shop  in  classified  man- 
ner, so  that  each  group  of  workmen  is  trained  for  one  of 
these  classes,  and  perfection  is  obtaine<l  through  subsequent 
handling  of  the  same  kind  of  work.  Most  of  the  work  is 
done  on  the  piece-work  plan,  and  a  rigid  inspection  through 
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all  the  stages  o(  completion  prevents  the  slighting  of  the 
work.  No  secrecy  is  kept  as  to  the  ruling  wages,  the  best 
producer  receiving  the  highest  pay  and  most  consideration; 
and  prumoiion  to  higher  positions  is  done  as  much  as  pos- 
sible among  the  most  deser\ing  of  the  old  hands. 

The  plant  consists  of  the  following  departments :  ( 1 )  Brass 
foundry  and  cleaning  room;  (2)  machine  shop;  (3)  polishing 
shop;  (4)  plating  shop;  (s)  lacquering  shop;  (.0)  assembling 
shop.  Besides  this  ihtte  arc  a  drafting  department,  pattern 
shop  and  a  wcU-cquipped  tool  shop,  where  all  special  tools 
are  made.  .'X  storeroom  and  stockroom  also  ftirnishes  part 
of  the  equipment. 

The  laying  out  of  the  plant  is  so  adjusted  that  the  different 
departments  adjoin  each  other  in  such  a  manner  that  the 
least  time  is  lost  in  handling  and  transportation.  This  is  a 
very  imtwrtant  f.ictnr,  especially  for  the  hardware  line,  as 
these  articles  have  to  undergo  a  great  many  operations  before 
completion.  Thus,  a  small  piece  of  hardware  has  to  travel 
through  foundry  10  cleaning  room,  dipping  room  to  store- 
room, where  inspection  of  castings  are  made;  from  there  it  is 
passed  to  machine  shop,  polishing  room,  lacquering  room, 
assembly  room,  and  then  finally  to  packing  room,  where  the 
last  inspection  and  packing  arc  done. 


New  High-Speed  Motor  Boats. 

The  Electric  Launch  Company,  of  Bayonnc,  N.  J.,  has  just 
shipped  two  high  speed  Eko  express  boats  to  G.  &  O.  BranifT 
&  Co.,  of  Vig\iet.is  dc  .^cero  Belga.  .\Jexico.  The  photo- 
graph illustrates  one  of  the  boats,  which  were  40  feet  in 
length,  5  feet  6  inches  beam,  and  1  feet  draft.  Hulls  arc  <if 
substantial,  but  light,  construction,  oak  frame,  cedar  plank- 
ing, copper  fastened  throughout.  Decks  and  interior  are 
handsomely  finished  in  mahogany.  The  power  equipment 
consists  of  a  fonr-cylindcr  6  by  6-inch  gasoline  marine  engine 


with  mechanical  reversing  gear,  Tobin  bronze  propeller  shaft 
and  bronze  propeller  wheel.  The  builders  guaranteed  a  speed 
of  19  miles  an  hour,  which  in  each  boat  was  exceeded,  the 
tests  being  carried  out  during  very  rough  weather  on  New 
York  bay  over  a  jneasured  mile  course,  an  average  of  six 
runs  being  taken.  The  Chafala,  one  of  the  boats,  exceeded 
a  speed  of  19.6  miles  per.  hour. 

The  motor  is  located  forward  of  the  operator's  cockpit 
under  a  metal  hood,  with  control  reverse  brought  out  on 


bulkhead  alongside  of  steering  wheel.  The  iittmgs  and  fur- 
nishings of  the  boat  arc  very  complete,  including  cushions, 
wicker  chairs,  cape-cart  folding  automobile  hood,  acetylene 
searchlight,  glass  wind  shield,  etc. 

These  boats  closely  resemble  other  types  of  Elco  express 
boats,  of  which  the  company  has  made  3,  specialty  during  the 
past  few  years,  and  which  have  proved  ver)-  successful  in  the 
hands  of  their  customers.  The  boats  are  nut  racing  ma- 
chines, but  serviceable  high-speed  pleasure  boats  which,  it 
is  claimed,  will  serve  one  on  water  as  the  automobile  does  on 
land. 
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The  QriKom-Spencer  Company. 
The  Griscom-Spcnccr  Cumpaiiy  is  the  direct  successor  uf 
ihe  old  James  Rcilly  Repair  &  Supply  Company,  established 
s<iine  forty  years  ago.  and  which  for  in.my  ycRrs  provided  all 
the  repairs  anil  supplies  for  Ihe  ships  of  the  International 
Navination  Company  (.American  and  Red  Star  lines).  Their 
New  York  shops  and  pier  in  Jersey  City,  adjoining  the  termi- 
nal of  Ihe  Pi-nn'^yU  ania  Railroad,  have  recently  been  re- 


built and  equipped  with  all  modem  facilities  for  handling 
steamship  repairs  and  in>ta11alions  with  the  greatest  economy 
and  efficiency.  Their  location  is  especially  convenient,  being; 
just  opposite  tile  lower  end  of  Manhattan  Island,  ami  close 
to  all  the  principal  ferries.  Being  so  centrally  situaUd,  re- 
pair gangs  are  sent  readily  and  quickly  to  any  vessel  re- 
quiring their  services,  wherever  she  may  be  lying  in  New 
Yrirk  harbor. 


UTUiox  viKW  or  iiiK  }tMirx  ciry  mt-rxiu  suurs. 
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The  Philadelphia  shnjis,  at  the  foot  o(  Washington  avenue, 
are  equally  convenient  to  vc^<icls  lyinn  in  the  Delaware  river. 

In  the  matter  of  >hip  supplies,  thi-  company  is  probably  the 
largest  in  the  United  Slates,  and  is  the  only  concern  equipped 
to  do  both  a  repair  and  supply  business  on  so  large  a  scale. 

The  Jersey  City  yard,  which  we  illustrated  at  page  40J  in 
October.  1906.  has  two  Pennsylvania  Railroad  switches,  one  at 
Grand  street  and  one  at  Sussex  street,  making  it  convenient  to 
load  and  unload  ni.nehincry  and  supplies.  A  small  industrial 
track  runs  all  around  the  building  to  facilitate  the  handling  of 
heavy  material.  Duplicate  .lir  compressors  arc  installed  and 
air  and  water  pipes  conducted  down  to  the  end  of  the  mooring 
pier. 

The  supply  building  on  West  street  is  one  of  the  most 
modem  structures  of  the  kind  in  the  city  of  New  York.  It  has 
been  especially  built  and  equipped  for  the  purpose  of  conduct- 
ing a  ship  chandlcr>%  hardware  and  contractors'  supply  busi- 
ness. It  is'six  stories  high,  with  inside  measurement  of  50  by 
tio  feet,  and  has  two  electric  elevators.  The  general  offices 
are  in  the  new  West  street  building.  New  York. 


The  R>W  Speed  Vartator. 

This  device,  placed  on  the  market  by  the  R-W  Speed  Va- 
riator  Company,  Singer  building.  New  York,  fur  deriving 
variable  speeds  from  a  constant-speed  motor,  differs  in  a 
number  of  important  respects  from  all  prior  devices  for  a 
similar  purpose,  and  by  virtue  of  its  novel  features  the  de- 
vice is  said  to  posn-ss  marked  durability,  efliciency.  simplicity 
and  ease  of  control.  Fundamentally,  the  device  is  Itased  on 
the  gear-and-cone  principle,  but  utilises  this  principle  in  a 
new  and  strikingly  ingenious  way.  It  is  e.specially  appli- 
cable to  motor  boats. 

As  will  be  seen  in  the  figure,  the  gear  cone  is  provided  with 
a  numtMrr  of  circumferential  rows  of  gear  pits,  and  parallel 
with  the  slant  of  the  cone  is  a  shaft  on  which  is  feathered  a 


spur  gear  having  pin  teeth  oi  a  general  conoidal  form.  This 
gear  is  adjustable  longitudinally  on  its  shaft,  so  as  to  be 
brought  into  mesh  with  any  desired  row  of  gear  pits  on  the 
cone,  thereby  causing  the  driven  element,  which,  of  course, 
may  l>e  either  the  gear  or  the  cone,  to  rotate  at  a  correspond- 
ing speed. 

From  ntathemalical  considerations,  deducibic  from  the 
geometric  properties  of  a  cone,  if  the  number  of  pits  in  the 
successive  rows  differs  in  arithmetical  progression,  the  rows 
themselves  must  be  equidistant  from  each  other.    Hence  the 


gear  can  be  shifted  by  equal  steps  from  either  end  of  the  cone 
to  the  other  and  be  in  mesh  with  a  row  of  pits  at  each  and 
every  step.  Furthermore,  the  rows  can  be  so  arranged  that 
one  pit  of  each  row  will  lie  in  (or.  strictly  speaking,  will  be 
bisected  by>  the  same  axial  plane.  Stated  otherwise,  this 
means  that  the  circular  rows  can  be  arranged  so  that  one  pit 
of  each  row  will  be  exactly  in  line  with  (he  correspondingly 
located  pits  on  all  the  other  rows.  This  straight  or  longitu- 
dinal series  f>f  pits  is  formed  on  a  sliding  bar  capable  of 
movement  in  Inith  directions  a  distance  equal  to  the  space 
between  successive  circular  rows  of  pits.  It  will  thus  be 
seen  that  if.  at  the  instant  in  the  cone's  rotation  when  the 
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slide  is  parallel  with  the  sear  shaft,  the  ilide  it  ihiited.  it  will 
carry  the  gear  to  the  next  row  of  pits. 

At  the  base  of  the  cone  are  two  groovei,  which  the  slide 
crosses,  and  projecting  from  the  slide  into  the  ifrooves  are 
two  studs,  the  arrangement  and  proportioning  of  the  part* 
being  such  that  the  studs,  when  the  slide  is  in  its  normal 
position,  are  spaced  slightly  from  the  rib  between  the 
grooves.  .Adjacent  to  the  grooves  are  two  oppositely  in- 
clined cams,  each  equal  in  width  to  the  distance  which  the 
slide  must  move  to  transfer  the  K'ar  from  one  row  of  pits  to 
the  next,  so  that  the  cams,  engaging  the  stud  on  the  slide, 
will  shift  the  slide  the  proper  distance.  The  cams  are 
mounted  on  the  upper  ends  of  two  arms  pivoted  at  their 
lower  ends.  For  the  purpose  of  actuating  the  arms  they  are 
connected  by  links  to  a  controlling  lever  on  opposite  sides  of 
the  pivot  of  the  latter.  This  method  of  connecting  the  cam- 
arms  with  the  controller  makes  it  impossible  to  throw  both 
cams  into  the  grooves  at  once. 

To  restore  the  slide  to  its  normal  position  after  each  ' 
actuation,  an  inclined  meiitber  is  provided  at  each  side  of  the 
flanges  at  the  tsisc  of  the  cone,  iigaintt  one  or  the  other  of 
which  one  of  the  slide  lugs  strikes  after  passing  the  gear. 
Thus  if  the  slide  has  been  moved  toward  the  base  of  the 
cone,  the  end  of  the  slide  projecting  beyond  the  Hange  will 
engage  the  adjacent  inclined  inemher  and  will  thereby  be 
thrown  to  the  normal  position.  It  wilt  be  seen  that  as  long 
as  one  of  the  cams  is  held  in  its  grooves,  each  revolution  of 
the  cone  will  produce  an  actuation  of  the  slide  and  a  cor- 
responding shifting  of  llie  gear,  so  that  the  latter  will  move 
step  by  step  up  or  down  the  cone,  according  to  which  cam 
is  In  operation,  .\rriving  at  the  end  of  its  shaft,  the  gear 
can,  of  course,  go  no  further  in  that  direction,  and  the  cam 
must  be  retracted  l»cfore  the  succeeding  revolution  of  the 
cone  brings  the  slide  again  into  position  for  actuation.  This 
retraction  of  the  cam  is  effected  automatically  by  mechanism 
inside  the  cone. which  acts  to  throw  the  cam  out  of  its  groove, 
against  the  force  exerted  by  the  operator,  just  before  the 
slide-lugs  reach  the  position  of  the  cam. 


lifty  steamship  lines,  plying  to  all  parts  of  the  world.    It  it 

also  extensively  used  in  cable  ships  and  pilot  boats.  Most 
seafaring  people  know  that  the  two  last  mentioned  have  much 
more  real  boat  work  in  the  open  se,ts,  under  all  weather  con- 
ditions, than  any  other  service.  The  only  drawback  of  the 
gear,  with  regard  10  its  adaptability  to  the  average  lifeboat 
carried  on  /Xinerican  passenger  vessels,  is  that  it  costs  some- 
what more  l<i  install  in  old  life  lio:it>;  than  some  of  the  other 
hooks  on  the  market.  Yet  all  tluiH'  wlio  have  so  far  made  use 
of  this  gear  in  >uch  instances  have  expressed  themselves  as 
well  repaid  for  the  extra  outlay,  feeling  tliey  have  made  use  of 
the  best  possible  appliance. 

When  building  new  lifeboats  it  can  be  installed  as  easily  and 
as  economically  as  any  other,  and  therefore  it  would  be  worth 
while  for  ship  owners  and  boat  builders  to  consider  the 
adoption  of  this  apparatus  when  laying  down  the  plans  of  the 
lifeboats.  It  is  handled  by  Capl.  A.  P.  Londin,  17  Banery 
Place,  New  York. 

Universal  Angle  and  Plate  Shear. 

The  illu<,tration  represents  a  new  universal  plate  splitting 
shear  manufactured  by  A  f-'.  Bartlelt  &  Company,  Saginaw, 
Midi.,  for  cutting  plates,  bars  ami  angles  of  even  and  uneven 
legs,  also  small  ch.inncis,  by  making  extra  shear-knives.  The 
designer  has  found  this  shear  a  valuable  tool  for  all  boiler 
makers  and  metal  workers. 

The  square  opening  on  the  .side  is  the  angle  shear,  which 
cuts  angles  of  even  and  uneven  legs  to  any  angle  up  to  45 
degrees.  Both  shears  are  driven  from  one  pulley,  the  angle 
shear  running  in  a  45-dcgree  angle,  and  can  be  operated  singly 
•T  both  at  one  time.  The  clutch  stops  only  at  highest  point. 
The  clutch  lever  is  universal,  and  can  be  turned  to  any  side, 
to  suit  the  operator.  Cutting  uneven  legs  of  angle  iron  has 
always  been  difficult  to  accomplish,  and  necessitated  large,  spe- 
cial machines  for  the  work,  which  were  too  costly  for  small 
manuf.-icturers.  This  universal  combination  shear  embodies  all 
the  best  features  of  the  double  angle-Iron  shears,  besides  being 
a  plate  and  bar  shear  which  can  readily  be  changed  into  a 


Mills  Engaging;  and  Disengaclng  Qear. 

Of  the  many  engaging  and  disengaging  gears  which  have  of 
late  been  placed  on  the  market,  the  Mills  may  be  safely  said  to 
have  well  proved  itself.  The  reason  of  this  is  chiefly  its  sim- 
plicity and  reliability  in  all  kinds  of  weather  and  conditions, 
not  only  in  regard  to  the  detaching,  but  also  to  the  attaching 
of  the  boat,  which  operation  is  often  found  quite  diflficult  in  a 
heavy  seaway.  This  gear  is  especially  sure  and  safe  in  the 
hooking  on,  and  absolutely  cannot  jam  the  hands  or  fingers 
of  the  men.  for  the  reason  that  an  eye  instead  of  a  hook  is 
used,  and  the  block  is  handled  entirely  from  the  opposite  end 
to  the  eye — in  fact,  the  weight  of  the  block  alone  hooks  it  on, 
with  no  danger  to  the  operator. 

It  has,  in  the  last  four  or  five  years,  been  subjected  to  the 
severest  tests,  and  is  at  present  used  by  about  two  hundred  and 


punch,  it  has  proved  a  great  labor-saving  tool.  Bars  can  be 
cut  on  cither  shear,  and  an  extra  shear  for  small  channels  can 
be  inserted  on  cither  side.  The  machine  has  been  designed  to 
save  floor  space,  and  is  very  strongly  geared. 


A  Two-Cycle  Marine  Engine. 

The  Tcrmaat  &  Monahan  marine  engines,  built  in  Oshkosh, 
Wis.,  are  all  of  the  two-port,  two-cycle  type,  and  arc  designed 
to  eliminate  the  reversing  propeller  and  re^-erse  clutch.  Four 
years'  experience  have  demonstrated  that  the  reversible  engine 
is  thoroughly  practicable,  and  considerably  more  simple  than 
any  system  of  reversing  gears.  The  Termaat  &  Monahan  en- 
gines of  double  cylinder  and  above  are  started*in  cither  direc- 
tion by  the  spark,  or  reversed  while  in  motion;  no  cranks  for 
starting  are  furnished,  therefore  danger  of  personal  accident 
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tt  avoided.  The  fly-wheel  rim  is  turned  smooth  in  tlie  fonn 

of  a  hand-wheel,  so  the  engini'  can  he  turned  around  slowly 
when  desireJ  by  the  rini  of  the  «h<<l  Friction  clutches  can 
be  fiimishe.!  for  thruw  itiR  o(T  the  Io.tJ  for  sUrtin(  or  rvitn- 
ing.  or  a  reversing  chitch  can  be  atuidied 

All  of  the  Terinaat  &  Mottahan  fiigincs  arc  saui  uj  give  a 
good  margin  in  power  and  are  not  overrated,  the  cylinders 
we  iaige  for  the  rated  power,  tlu-  crank  shafts  are  extra 
Inavy  imi  tiie  lieariiict  sre  kmc.  The  oiling  system  is  a  point 
dnt  nait  not  be  onwrioated:  oil  is  tod  to  all  bearings,  the 
cnok  piiH  receiving  oil  u  poeitivdjr  as  other  purts  through  oil 


rings  secured  to  the  sides  of  the  cranks,  in  which  the  oil  drops 
and  is  carried  through  the  crank  pin  to  the  bearing,  which  is 
all  Imporunt  for  long  and  omtinnoua  Mnriee.  The  exhaust 
oMktt  are  laige,  and  provide  tor  qiridc  ejtpuMoa  of  the  homt 
products,  so  that  no  back  presanre  is  ftodnoed  at  high  speed, 
and  under-water  exhaust  can  be  used  with  bcnefidal  results. 

The  Termaat  &-  Monahan  8-horsepower  engine  is  used  in 
launches  from  20  to  24  feet,  and  the  12-horscpowcr  in  22  and 
32  fiHit  launches,  showing  speeds  of  from  II  U>  M  miles  per 
hour  Tl-.ese  are  the  two  popular  sizes  at  the  present  time, 
and  are  diiiilile-cylindcr  self-starting  and  reversing  Termaat  & 
Monahan  speed  propellers  are  used  on  all  Termaat  &  Monahan 
engines.  These  propellers  are  of  very  fast  model.  ai»i  in  some 
case*  show  only  7  percent  slippage-  The  Termaat  &  Monahan 
engines  are  arrangsd  to  use  henscae  where  gasoline  is  not 
obiahiable. 


An  Isnpnwed  Ongn  Cock. 

The  gage  cock  shown  herewith  is  known  by  the  trade  nanw 
of  "Excelsior."  and  is  manufactured  by  the  t.ttn1cenhelmer 
Companv.  Cincinnati,  Ohio.  The  cock  is  made  in  two  parts, 
held  together  by  the  union  ring  A.  That  part  to  which  the 
lever  J  is  attached  eontains  the  operating  mecfaanism  snd  parts 


most  liable  to  wear.   The  other  part  of  the  sage  eodt  is 

screvveil  into  the  water  column,  and  contain;  an  emergency 
valve,  which  is  easily  npened  or  closed  by  means  of  a  wrench 
applied  t.-i  the  nut  /'  The  object  of  this  emergency  valve  is 
to  make  it  possible  10  remove  the  part  containing  the  operating 
mechanism,  while  pressure  is  on.  It  will,  therefore,  be  seen 


that,  should  accident  happen  to  the  cock,  or  should  it  be  found 
necessary  to  clean  the  same  while  pressure  is  on,  it  can  readily 

be  accomplished  by  simply  closing  the  valve  D. 

Another  important  feature  in  the  construction  of  the  gage 
cock  is  the  renewable,  reversible  seat  R,  which  aids  in  making 
a  very  durable  construction  The  levir  /  is  ai|jiist.jblc.  and 
can  be  turned  to  any  desired  position  ,\  rojn'  or  chain  can 
be  attached  to  it  should  the  s.:ime  be  bry.mj  r<M<-li  from  vhc 
floor.  The  spring  M  will  last  indelinitely,  owing  to  the  fact 
that  there  is  no  possibility  of  its  beoomillg  limed  up,  or  losing 
its  tension.  This  is  due  to  the  faa  that  it  is  not  in  the  least 
exposed  to  the  escaphig  steam  or  water. 


Cwnsfon  of  Marloo  Boiler*. 

Many  and  i-arious  have  been  the  explanations  offered  for 

|lie  phenomena  of  internal  corrosion  in  marine  bodcrs,  and 
perhaps  the  present  article  may  help  to  liirow  tome  light  U|>iiii 
the  subject  by  presenting  the  now  grncr ally  accepted  facts  in 
brief  form,  and  untangling  some  ot  the  coniusion  aiisuig 
from  the  multitude  of  conllicting  statements  and  obser\a 
tions.  Professor  Vivian  B.  Lewes — a  recognized  authority 
on  the  subject  of  marine  boiler  deterioration— states  that  in 
the  pireacnoe  of  moistiire,  csrbonie  acid  and  oxygen  almul- 
lancottsly  attack  iron  and  sted,  forming  a  thin  layer  of  car- 
bonate of  Iron.  This  is  a  very  mutable  salt,  which  atanost 
immediately  breaks  down  into  iron  oxide  sad  i^rrie  hydrate, 
liberating  the  carbonic  acid,  which,  with  a  further  Stt|qtly  of 
atmospheric  o.xygen.  continues  the  process  of  corrosion  or 
resting.  This  proceis  is  further  Iia-.trri.  il  liy  a  certain  de- 
gree of  electrolytic  activity  between  tlir  iron  ;ind  the  electro- 
negative liydratfd  ir^iii  <ixide  ln,r.ntuc;j  av  if;f  li\i-  .d 
oxide  or.  as.  we  eotnmoniy  know  it,  rust,  is  highly  porou>, 
the  action  progresses  without  iniemiption  as  long  as  the 
conditions  are  favorable.  The  above  general  conditions  ob- 
tain when  any  iron  or  steel  is  exposed  to  the  action  of  oxy- 
gen, carbonic  acid  and  moisture. 

Interaal  corroskm  is  due  diiefly  to  the  presenee  in  the 
feed  water  oi  some  osiidinng  agent  smb  as  air,  carbonic  acid 
gas,  free  acids  or  dissolved  salts  which  have  the  property  of 
eating  iron  and  steel.  Often  the  internal  corrosion  is  the 
result  of  the  presence  of  free  fatty  acids  liberated  by  the  de- 
composition of  grca  =  rs  or  oils,  containing  animal  or  vegetable 
fats,  or  oils  introduced  by  lubrication  and  brought  into  cir- 
culation by  the  surfac-  condensers  now  in  general  use.  The 
rational  remedy  for  this  effect  is  to  use  no  lubricants  for 
Steam-swept  surfaces  except  pure  mineral  oils,  wUcfa  cannot 
decompose  into  acids. 

Perhaps  the  most  common  cause  of  internal  corrosion  is 
the  dissociation  of  magnesium  chloride  (oi  which  comioa 
sea  water  eontains  aboot  stf  gnins  to  die  galkm)  Into  hydro- 
chloric acid  and  magnesia.  The  add  attacks  the  iron  with 
great  rapidity,  forming  a  chloride  of  iron,  which,  as  soon  as 
formed,  is  dissociated  in  its  turn  by  the  free  magnesia,  pro- 
ducing oxide  o(  iron  (plain  rust,  black  or  red)  and  hiding  its 
own  action  by  n  vcrting  to  chloride  of  ma;rne=ium — the  s.Tlt 
which  startrtl  'hf  trouble.  It  appears,  therefore,  that  no 
hope  may  lie  imir.ri  for  this  trouble  in  the  exhaustion  of  the 
injurious  reagent  by  the  formation  oF  insoluble  salts,  but 
dnt  on  the  contrary  the  coimsion  must  continue  indefinitely, 
unless  spcdlic  means  are  employed  to  neutralize  the  acid 
elements  or  link  diem  with  other  mineral  bases  for  which 
they  have  a  stronger  affinity  than  for  iron.  If,  thereforcv 
earfaottate  of  Sme  is  iatradueed  faito  a  boiler,  its  carbonic  acid 
will  unite  with  the  magneriiun  base  of  magaeiinm  chloride, 
formini7  the  highly  insoluble  msgnekium  carbonate,  white  the 
hydrochloric  acid  of  magnesium  chloride  combines  with  the 
lime  base  and  forms  highly  stable  and  perfectly  harmless 
chloride  of  Kmc.  It  is  perhaps  not  amiss  to  add  for  those 
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ceufen  who  are  not  funiliu  with  chemistry  that  the  chloride 
of  lime  above  referred  to  is  not  the  "chloride  oi  lime"  of 
(eneral  houcehcdd  ntie,  the  latter  cantainioK  an  excCM  of 
chlorine  gat  tagr  virtue  of  which  It  ia  nicfiil  a*  a  ditinicctanL 

Elcctrolyria  ia  a  third  form  of  jntcnwl  boiler  conoaioB. 
An  dectrie  btitcty  night  be  nntfe  np  of  alnuitt  ugr  two 
dements  or  metala  we  could  separate  in  an  add  or  alkaline 
bath  of  clfctrolytf.  The  ■  in  tically  such  is  cirtainly  the  case, 
and  the  anu.uiu  and  iiotciuial  01  the  ciimnt  <ilit;iii<al>lc 
would  vars  »uli  i-.icli  ditTt-rciit  combination  "i  nu-tcils,  iomc 
elements  Ucinif  '■!r<iriKly  "i  li-ciro-pt>sitivc"  and  <i>in<;  strongly 
"elcctro-negativi."  The  commercial  battery,  with  its  zinc 
Lnd  carbon  tlcnicnts  and  m  sal  ammoniac  electrolyte,  gives 
a  high  output  tor  a  low  first  co<t  and  maintenance,  and  as 
snch  has  eatabUahed  its  nsdulness.  With  ita  braas  and  cop- 
per ftlingf  «m1  connaclhHM.  Med  dwH  and  tubct,  and 
slightljr  acid  or  slightljr  alkaline  water  for  deetrolyte,  a  ma- 
rine boiler  tnajr  be  regarded  as  a  great  electric  cell,  the  iron 
and  steel  forming  the  negative  electrodes,  and  the  brass  and 
iron  the  iiosilive  The  degree  of  electric  activity — the  out- 
put, as  it  uiri'  <U-i>cii<|v  chiet'y  upi.-i  IIm  »t?r:ii.:il!  i>''  idit> 
or  alkalirin  111  the  water  Fur  ivrty  ainpeu-  r^i  eurrt  iil  thu'i 
devflii;"--<l,  ;i  ti\<<l  .inLniiii  i>i  tin  jiM-.^tive  eloclrodc — the  iron 
— is  eaten  away,  in*!  ns  ihe  zinc  >lick%  are  consumed  tn  a 
common  electric  bell  battery.  How  far  the  corrosive  effects 
of  magnesium  chloride  and  the  carbonic  acid-oxygen  combi- 
nation contribute  to  hasten  electrolysis,  and  h^av  far  electro- 
lytic action  promotes  "rosting."  have  never  been  and  prob- 
ably never  will  be  dctcrmiited.  Undoubtedly  there  are  com- 
plex inler-rdation*  md  reactions  of  which  we  rcaliac  little, 
whidi.  if  better  understood,  might  help  to  explain  the  ex- 
traordinary individual  phenomena  of  pitting,  grooving, 
honeyeombitig  and  other  distinct  forms  of  corro5ion.  but.  in 
the  pretent  state  of  onr  knowledge,  we  can  only  classic  these 


a  typical  cast  <ii  elci^trdlyiic  criirosinn  i.'  plu-e  cm  i'om  an 
old  m.Tin  ili-iliarge  pipe  on  a  P.  &■  ()  s'e;tnu'r- 

"Cold  iron"  corro.sion,  so  called,  is  a  ianuli.ii  ithim-  01  dc 
tcrioration  in  laid-up  boilers..  The  remedy  loi  iliis  l-  10  re- 
move any  one  of  the  three  essential  accompaniments  ol  rust, 
carbonic  acid,  oxygen  or  moisture.  The  hoiUr  may  be 
emptied  and  thoroughly  dried,  or  may  be  filled  up  com- 
pletdy  and  low  fires  maintained  long  enoui^  to  expel  all  air 
from  the  water,  after  which  all  connections  should  be  closed 
tightly.  It  is  fartial  filling  that  is  responsible  for  co*d  iron 
corrosion. 

One  is  hardly  justified  in  explaining  at  length  the  ultimate 
effects  of  cnrni'iim  'if  ]i';iti  '-,  •nlv-.  it  iv--  Krn^-e*.  furnacc-s 
and  pipes.  It  corrovu'n  lia'^  ;i<!\anroil  far  i  noiigli  \n  weaken 
an>  p.-ir:.  the  poviil.'c  d.'irii.-ier  r-  liniiteil  i.-ih  In  the  complete 
destruction  of  the  vcs«el  by  explosion  and  the  death  nf  all  on 
board.  The  most  terrible  ph,n»e  of  the  subject  is  that  all  too 
often  corrosion  proceed*  to  the  danger  point  in  out-of-the- 
way  comers,  unseen  and  undetected  by  even  the  most  vigi- 
lant inspection.  With  the  ever-increasing  prcMsres  now  car- 


ried in  marine  boilers,  the  necessity,  always  great,  for  adopt- 
ing every  possible  measure  to  guard  againtt  eorrotion  ia 
doubly  urgent. 

"Grooving"  is  a  pccniiar  foxm  of  hotter  cofroiion,  mtuSif 
occurring  near  aeant  or  at  bends  and  knackles.  The  plate 
becomes  deeply  grooved  or  scored,  probably  as  a  result  of 
surface  cracks,  tmdue  calking  of  the  scams,  of  expansion  and 
contraction  strains,  all  exaggerated  by  acid  corrosion 

.\  form  1)1  corrosion  know  as  "honeycombing"  is  illus- 
trated by  Fig  3 — part  of  a  plan  cut  froir.  an  expl'ided  boiler. 
The  plate  was  originally  I  j  mch  thick,  liui  was  corroded  to  a 
depth  of  >  inch,  the  holes  appearing  as  if  drillcd. 

Pitting,  unlike  general  corrosion,  i«  marked  by  sharply  de- 
fined edges,  resulting  in  holes  :ui<l  pMclus  o:  from  '/i  inch 
to  6  inches  or  more  in  diameter,  the  depth  of  the  pit  varying 
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from  1/33  to  li  inch  or  more.  Snch  pitting  is  showir  in  the 

case  of  a  tube  in  Fig.  3,  and  of  a  plate  in  Fig.  4. 

Many  and  various  have  been  the  attempts  to  devise  a  cure 
for  corrosion,  but  in  nearl>  evcr>  instance  such  curative 
nuuns  li;ive  li'ilouid  llie  plan  not  unliki  the  dcntis-'s  method 
of  scraping  out  the  decayed  area  o:  liad  tooth  ami  r.'liiig 
the  cavity.  This  plan  is  but  a  makesliitt  for  a  boikr.  and  the 
various  cenunt«  and  ci'mtxenKl"  applieil  to  pit-  and  corroded 
.ireas  arc  but  temporary  rebels  in  the  ducot'trfd  »\ioti,  and 
III  absolutely  ni>  protection  against  corrosion  in  other 
places.  Neniralizing  the  acidity  of  the  feed  water  will  help 
considerably,  but  it  has  too  often  happened  that  the  chemicals 
used  to  this  end,  and  partictilarly  the  nostrums  sold  Vy 
boiler  compound  makers  as  removers  of  scale  and  grease, 
have  wrought  a  havoc  of  their  own  on  the  plates  and  tubes 
far  worse  than  the  natural  enemies  they  sought  to  repel. 
Zinc  in  slabs  is  extensively  used  in  the  effort  1. 1  divert  the 
electrolytic  action  from  the  iron  to  the  more  clectm-po-itive 
?inc.  and  while  much  good  has  been  accioiiplishcd  t^y  this 
method,  it  i»  but  an  incomplete  remedy  and  a  very  expensive 
one. 

The  only  complete  remedy  for  corrosion  is  to  coat  Ihc  in- 
terior of  ihe  boiler  with  a  strongly  adhesive,  elaitie.  contin- 
uons  layer  of  non-corrodiblc  material.  This  mutt  be  vtry 
thin  to  as  not  to  interfere  with  the  tfansmission  of  heat,  and 
of  high  coodnetivity.  and  it  should  be  MwfalKr  hi  mttm  hi 
order  to  become  part  and  parcel  of  the  snrface  of  the  iron  It 
is  supposed  to  protect  This  conclusion  is  the  result  of  ob- 
servation of  successful  results  of  a  boiler  compound  in  which 
mercurial  salts  enter  into  rr.Tnp< nitinn  ihi  anion  of  which, 
when  «ii)>'ected  to  high  hc.-,t  '.n  a  boiler  under  steam,  is  to 
deposit  .1  cl'irk  limroiis  enamel-hke  coating  over  the  entire 
wetted  surface  of  the  boiler  and  its  tubes  That  the  com- 
position as  introduced  wHth  the  feed  water  contains  the  neces- 
sary corrective  elements  to  ncutralire  acidity  and  precipitate 
the  harmful  element<^  of  the  feed  water  is  to  be  assumed  as  a 
matter  of  course,  leaving  the  amalgam  coating  to  tnvelop  the 
exposed  surfaces  and  arcu  and  prevent  corrosion. 

It  is.  of  course,  evident  that  the  writer  has  In  tnind  a 
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definite  product— the  coinpo»ilioti  of  the  Binl-Archer  Com- 
pany, of  New  York.  The  only  living  ex-pre»ident  oi  the 
X.'nitr<l  States,  who  has  immorialired  some  famous  phrases, 
nut  long  ago  iaid  in  efTrcl  that  n  !'uccrs»(ul  political  party 
should  be  one  for  the  "enunciation  of  principles,  not  the  de- 
nunciation of  conditions."  And  so  it  should  be  in  all  things. 
It  is  well  that  we  should  understand  causes  and  t-ffocts.  but 
of  ureater  importance  even  that  we  should  understand  reme- 
dies, if  there  be  anv.  GEORr.E  K  lU'Tl'HINS. 


A  Motor  Boat  Speed  Indicator. 

The  Nicholson  Ship  Log  Company.  Cleveland.  Ohio,  has 
recently  put  on  the  market  a  motor  boat  speed  indicator. 
This  instrument  is  designed  to  show  the  speed  at  the  mo- 
ment, through  the  water,  of  motor  boats  and  yachts.  The 
principle  of  operating  this  instrument  is  the  same  as  used  for 
the  well-known  Nicholson  log.  The  sea  connection  is  a  X- 
inch  brass  pipe,  projecting  through  a  -l^-inch  sea  cock,  about 


yj  inch  through  the  shell  of  the  boat.  This  pipe  acts  a$  a 
scoo|>  which  forces  the  water  into  a  flojit  piiie,  causing  the 
float  to  rise  and  operate  the  instrument,  a  hand  on  the  dial 
pointing  to  the  speed  the  boat  is  making.  It  is  an  instrument 
that  will  interest  all  owners  of  motor  boats,  sailing  yachts  and 
small  steam  yachts.  It  can  be  placed  in  the  cnckpit  or  cabin 
of  any  motor  boat  or  yacht. 


Kowalilcy  Two^yclc  Oaaollnc  (Engines. 

In  order  to  gain  its  present  footing  as  a  motive  power  for 
marine  craft,  the  gasoline  engine  has  necessarily  undergone 
many  cluinges  and  improvements.  Simplicity  of  construction 
and  operation :  economy ;  reliability,  great  power  for  size  and 
weight ;  all  these  h.tve  been  demanded  by  buyers,  and  have  been 
realized  by  the  different  makers  in  varying  degrees.  The 
Kowalsky  Kngine  Company,  of  [)etroit.  Mich  ,  has  met  success 
during  the  past  season,  and  the  results  of  the  f'ltisburg  Launch 
Club  races  on  Aug.  j  made  an  excellent  showing.  On  that 
occasion,  with  a  large  number  of  entries,  two  out  of  six  events 
were  ut>n  by  boats  containing  these  engines,  and  a  third  victory 
was  apparently  certain  until  the  leading  launch — Kowalsky 
driven — was  run  into  by  another  boat  ami  capsired 

Their  tgoS  model,  a  cut  of  which  we  show,  is  distinctive  in 
many  respects;  the  cylinder,  cylinder  head  anil  water  jacket 
are  cast  in  one  piece,  thus  avoiding  th.it  leakage  of  circulating 
water  into  the  cylinder,  which  is  so  often  a  source  of  trouble. 
.Another  interesting  feature  is  the  rotary  timer  and  secondary 


distributor,  by  means  of  which  one  coil  may  be  used  for  both 
cylinders,  thus  insuring  regular  timing  of  the  explosions.  A 
slight  change  in  the  wiring,  however,  allows  the  use  of  a 
.separate  coil  for  each  cylinder  if  desired. 

Simplicity  of  construction  and  operation  together  with  maxi- 
mum power,  is  secured  through  the  two-cycle  design,  while 


every  helpful  feature  has  been. adopted  to  insure  long  lift  and 
reliable,  economical  operation.  Some  of  these  arc  the  long 
bearings,  hardened  pins,  drop- forged  crank  shaft,  bronze  con- 
necting rods,  throttling  governor,  automatic  lubrication,  jump 
spark  ignition,  and  so  on.  Perhaps  the  tnost  desirable  point 
.ibout  the  whole  equipment  as  compared  with  some  others  is 
that  the  engine  and  propeller  run  c«|ually  well  in  both  direc- 
tions, and  may  be  reversed  while  running. 


The  Economy  Piston. 
The  water  end  of  any  .ste.tm  pump  as  manufactured  to  day 
is  an  expensive  article  for  the  purchaser ;  the  piston  has  been 
left  in  its  primitive  state  for  many  logical  reasons  that  are 
entirely  conclusive  to  the  satisfaction  of  the  pump  and  packing 


manufacturers,  but  this  for  the  user  means  contintted  bss  and 
expense.  The  pump  manufacturer  claims  that  no  improvemrnl 
is  necessary,  as  the  pumps  are  easily  sold,  regardless  of  any 
saving  or  advant-iges  to  the  purchaser ;  the  packing  manufac- 
turer obviously  does  not  favor  any  improved  form  of  piston 
that  will  save  the  packing  and  materially  lessen  his  sales 

This  piston,  ma<1e  by  the  Economy  Piston  Company.  368 
Midland  avenue.  .\lontcIair.  N.  J.,  is  shown  in  the  left  side  of 
the  illustration,  packed  and  in  normal  condition  ready  for 
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insertion  in  llir  pump  cylinder,  all  parts  being  contracted 
smaller  than  re()uired  in  order  that  the  piston  may  be  easily 
placed.  When  the  packing  wears,  it  is  forced  out  against  the 
walls  of  the  cylinder,  the  piston  becoming  as  tightly  packed  as 
desired,  and  this  may  he  continued  until  thv  expansion  parts 
are  expan<Ied  10  the  limit,  and  the  packing  worn  to  almost 
nothing,  ai  shown  in  the  right  half  of  the  figure. 

This  iN  done  by  simply  removing  the  cylinder  hcid,  loosen- 
ing the  nuts  on  the  collar  bolts,  ,ind  screwing  the  collar  bolts 
righl-han<led-  The  conic  segments  travel  away  from  the  piston 
body,  thus  forcing  out  the  cup  segments,  which  in  turn  force 
out  the  bull  ring  and  packing.  When  adjusted  to  tightness,  the 
lock  nut  is  tightened  and  packing  is  held  in  exp.indcd  position, 
thereby  performing  the  oflke  of  new  p.-icking.  which  may  be 
continued  as  often  as  desired  until  all  of  it  has  dis.ippearcd. 


Drop>Forgcd  Planer  Clamps. 

.\  stiff,  substantial  drop-forged  clamp  or  clamping  head  for 
ose  on  planer,  lathe,  drill  press  or  milling  machine,  has  been 
developed  by  J.  II.  Williams  &  Company,  Brooklyn.  N.  V. 
Made  from  a  strong,  tough  grade  of  carefully  selected  steel 
and  submitted  to  :i  special  process  after  forging,  increases 
their  strength  and  stiffness.    The.se  forgings,  time-saving  and 


effective,  will  make  possible  an  assorted,  handy  lot  of  clamping 
devices  as  cimmcrcially  available  as  a  nLichine  bolt,  and  should 
prove  valuable  additions  to  all  machine  shop  equipments 
They  arc  made  in  lengths  of  4,  6  and  8  inches,  with  widths 
from  I  3/16  to  2%  inches,  and  a  maximum  thickness  of  1% 
inches.  The  slots  are  iH  to  j  i,\/if>  inches  long,  and  11/16 
to  13/16  inch  wide. 


A  Unique  Electric  aenerating  Plant. 

The  illustration  shows  a  novel  portable  dynamo  house 
with  direct-connected  electric  generating  set.  The  outfit  is 
constructed  to  carry  10.  jo  or  30  \m\n-..  aecording  to  the 
candlepower  and  voltage.  When  operating  at  a  speed  of  850 
revolutions  per  minute,  the  engine  develops  lyi  horsepower, 
and  the  dynanif>  supplies  a  current  of  104  volts  pressure. 
The  electric  Kcncr;«t<ir  has  a  capacity  of  7.5  amperes  normal 
load,  and  will  carry  a  maximum  load  of  considerably  above 
this  amount.  The  equipment  is  arranged  to  ciperatc  with 
illuminatinK  gas  or  natural  gas.  and  also  has  the  carbureter 
arranged  to  use  alcohol  or  gasoline  (petrol)  as  a  fuel,  as  well 
as  oil.  the  heated  air  entering  the  carbureter  from  an  oi>en  T 
■t  the  ends,  this  fitting  being  slid  over  the  exhau'-t  iiipe.  and 
the  air  entering  the  T  being  warmed  before  reaching  the  car- 
bureter, by  coming  in  contact  with  the  exhaust  piiie.  thereby 
more  easily  vaporizing  the  alcohol  or  oil  fuel 

For  constant  load,  with  a  definite  number  of  lights,  no 
Tegublor  is  necessary,  the  outfit  running  with  praeticallv  con- 
stant speed,  and  an  extra  flywheel  and  a  flexible  coupling 
taking  up  the  impulses  of  the  engine  very  <:iti4factorily  For 
a  variable  load,  the  portable  house  is  provided  on  the  left 
hand  side  with  50  cells  of  storage  battery  of  8  or  10  ampere- 
hour  capacity,  this  bring  sufficient  to  give  good  regulation 
and  supply  a  reserve  ctirrent  for  night  lamps  in  homes  or  for 


extra  current  during  heavy  load;  taking  up  current  when  the 
set  is  operating  at  less  than  full  load.  I'he  voltage  is  held 
practically  constant  by  the  battery  floating  on  the  line.  26 
cells  only  being  necessary  when  3.!-volt  lamps  are  U'.ed,  and 
the  engine  and  dynamo  set  is  lun  at  a  correspondingly  lower 
speed,  having,  of  course,  at  this  lower  speed  a  correspond- 
ingly lower  kilowatt  capacity. 

For  boat  lighting  this  set  is  satisfactory,  at  well  as  for 
charging  automobile  batteries,  a  double  cyhnder  engine  of 
larger  capacity  with  a  larger  generator  in  this  case  being 
desirable.    For  store  lighting,  where  a  constant  nunilter  of 


lights  are  required  continuously,  a  very  satisfactory  result  ■• 
obtained  without  a  governor  of  any  kind.  But  for  a  variable 
load  the  >torage  f>altrry  plant  is  necessar)-.  to  take  up  the 
inequalities  due  to  the  increased  speed  when  lamps  are  turned 
off.  With  the  buttery  in  parallel  with  the  engine -generator 
set  and  lighting  circuit,  the  toad  and  speed  are  held  constant 
on  the  gasoline  motor,  even  though  the  number  of  lights 
is  varied. 

The  portable  house  is  necessary  where  the  fire  underwriters 
object  to  gasoline  being  used  as  a  fuel  in  buildings  insured, 
but  where  gas  is  employed,  a  plant  of  this  character  can 
readily  be  employed  in  a  basement  of  any  kind.  Similar  out- 
fits arc  in  extended  use  in  Germany  and  England,  and  with- 
out doubt  will  be  largely  used  in  this  country  The  foreign 
sets  are.  however,  far  more  coj-tly.  and  are  all  e<niipi>ed  with 
governors  and  cast  iron  liases  common  to  Imth  engine  and 
dynamo. 

Where  a  Kf^ater  output  is  necessary,  two  I'/j -horsepower 
cylinders  are  mounted  together,  giving  a  total  of  3  horse- 
fiower,  with  a  very  even  turning  moment  there  bring  two 
explo.sions  for  each  revolution  of  the  dynamo.  In  this  case 
twenty  i6-candIepower  lamps  may  be  operated.  .•\t  this  out- 
put the  muffler  entirely  deadens  the  explosions,  as  in  the 
most  quiet  running  :«itomobiIe<.  For  larger  kilowatt  capacity 
for  charging  electric  automobiles,  and  similar  service,  two 
.vhorsepowcr  cylinders  are  used,  with  a  generator  of  254 
kilowatts,  capable  of  operating  over  40  incandescent  lamps. 
These  outl'ilt  are  designed  for  |n>rt;ihle  or  't.nlionrir>-  service, 
and  are  supplied  by  the  Buffalo  .Mechanical  &  Electrical 
Laboratory.  Erie  County  Hank  building.  Buffalo.  N.  Y. 
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This  machine  is  designed  for  the  manufacture  of  large  worms  and 
spiral  gears,  and  is  far  superior  to  the  engine  lathe  in  accuracy, 
finish  of  work  and  economy  of  operation. 

Write  for  Catalosue  "Thread  MillinK  Machines." 
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Turn  the  Searchlight  of  Your  Investigation 
Upon  Bird-Archer's  Marme  Metallic  Boiler  Compound 

A  timc-tcstcd,  positive,  and  fully  guaranteed  remedy  for  every  phase  of 
scale,  grease  and  corrosion  rrouliles  in  niarine  boilers.  Complere  results 
assured  tor  a  cost  not  to  exceed  i\  cents  for  500  Horsepower  Hours. 
The  terms  of  a  trial  order  are  no  cure  no  pa  v. 
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